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Periodic cleaning and sanitizing in the food

process industry is a regimen mandated by law and

20 rigorously practiced to maintain the exceptionally high
standards of food hygiene and shelf-life expected by
today’s consumer. Residual food soil, left on food
contact equipment surfaces for prolonged_periods, can
harbor and nourish growth of opportunistic pathogen and

25 food spoilage microorganisms that can contaminate
foodstuffs processéd in close proximity to the residual
soil. Insuring protection of the consumer, against
potential health hazards associated with food borne
pathogens and toxins and, maintaining the flavor,

30 nutritional wvalue and quality of the foodstuff, requires
diligent cleaning and soil removal from any surfaces of
which contact the food product directly or are

associated with the processing environment.
- The term "cleaning", in the context of the care and
35 maintenance of food preparation surfaces and equipment,
refers to the treatment given all food product contact
surfaces following each period of_operatién to
substantially remove food soil residues including any
residue that can harbor or nourish any harmful
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15 on targeted surfaces. to safe levels as established by
public health ordinances or proven acceptable by
practice. This effect is termed a "sanitized surface"
or "sanitizatibn": A sanitized surface is, by
Env1ronmental Protectlon Agency (EPA) regulation, a

20 consequence of both an initial cleaning treatment
followed with a sanitizing treatment. A sanitizing
treatment applied to a cleaned food contact surface must
result in a reduction in population of at least 99.999%
reduction (5 log order reduction) for a given

25 mlcroorganlsm Sanltlzlng treatment is defined by
"Germicidal and Detergent Sanitlzlng Action of
Disinfectants"; official Me h ' is of the
Assgoci £ jcial Anal tical Chemigts, paragraph
960 09 and appllcable sect;one, 15th Edition, 1990 (EPA

30° Guideline 91-2). Sanltlzlng treatments applied to non-
food contact surfaces in a food process faC111ty must
cause 99.9% reduction (3 log order reduction) for given
microorganisms'as'defined'by the "Non-Food Contact
Sanitizer Method, Sanitizer Test" (for inanimate, non-

35 food contact surfaces), created from EPA DIS/TSS-10, 07
January ‘82. Although it is beyond the scope of this
invention to discuss the chemlstry of sanltlzlng
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health pressures, the food processing industry has
attained a high standard of practical cleanliness and
séni;ation. This has not been achieved without great
expense, and there is considerable interest in more

20 efficient and less costly technology. As knowledge
about soils, the function of cleaning chemicals, and the
effects of cleaning procedures increased and, as
improvements in plant design and food processing
equipment become evident, the cost effectiveness and

25 capability of cleaning treatments, i.e. cleaning |
products and procedures, to remove final traces of
residue have methodically improved. The consequence for
the food process industry and for the public is
progressively higher standards. _

30 The search for ever more efficient and cost
effective cleaning treatments, coupled with increasing
demand for user friendly and environmentally compatible
cleaning chemicals, has fostered a growing number of

~ investigations which have significantly augmented

35 understanding of soil deposition and removal processes
by theoretical treatise rather than empirical
experimentation. See, for example, "Theory and Practice
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be described in terms of well established, generally

15 accepted concepts of colloidal and surface chemistry.
The significance of this association is that predictive
tools now exist which assist the design of chemical
cleaning compounds optimized for specific soils or
formulated to overcome other deficiencies in the

20 cleaning program.

These precepts suggest that a clean surface is
difficult to maintain, that energy is released (entropy
is increased) during soil deposition which favors
physicochemical stability, i.e. a soiled surface is

25 nature’s preferred or more stable condition. To reverse
this process and clean the surface, energy must
necessarily be supplied. In normal practice, this
energy takes the form of mechanical and thermal energies
carried to the soiled surface. Chemical (detergent)

30 additives to the cleaning solution (usually water)
reduce the amount of energy required to reverse the
energetically favored soiling process. Thus, the
definition of detergent (Definition of the Word
"Detergent", Bourne, M.C. and Jennings, W.G., The

35 Journal o ri 0il Chemists’ Soci ., 40, p.
212 (1963)) is "any substance that either alone or in a
mixture reduces the work requirement of a cleaning
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15 attained when soil redeposition occurs at the same rate
as soil removal. Thus the major operational parameters
of a cleaning treatment in a food process facility are
mechanical work level, solution'temperature, detergent
composition and concentration, and contact time. of

20 course other variables such as equipment surface
characteristics; soil composition, concentration, and

. condition; and water composition effect the cleaning
treatment. However, these factors cannot be controlled
and consequently must be compensated for as required.

25 The food process industry has come to rely more on
detergent efficiency'to compensate for design or
operational deficiencies in their cleaning programs.
This is not to suggest that the industry has not
addressed these factors; indeed, cleaning processes have

30 changed considerably during recent years because of

" technological advances in food processing equipment and
’ development of specialized cleaning equipment. Modern
food processing industries have revolutionized their
clean-up procedures through cleaning-in-place (CIP) and

35 automation.

A-méjor challenge of detergent development for the
food process industry in the successful removal of soils
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Characteristics", Harper, W.J., in Diary Technology and
Engineering (editors Harper, W. J. and Hall, C. W.) p.

20 18-19, The AVI Publishing Company, Westport, 1976).
Proteins are biomolecules which occur in the cells,
tissues and biological fluids of all living organisms,
range in molecular weight from about 6000 (single
. protein chain) to several millions (protefi.n chain
25 corﬁplexes); and, can simplistically be described as
polyamides composed of covalently linked alpha amino
acids (i.e., the -- NH, group is attached to the carbon

30-
next to the -COOH group) of the general structure (L-
configuration):
. _ COOH
35 |
HN - - H
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Chemicals that are not conpatible with

processing. One such soil is protein, and one such chem cal is
chlorine or chlorine yielding conpounds, 7 5 which can be incorporated
into detergent conpounds or added separately to cleaning prograns
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| | | L
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1 R, ..+H§O Rl R,

wherein R, and R, represent characteristic amino acid
| groups. Molecules composed of many sequential peptide

25 bonds are called polypeptides; and, one or more
polypeptide chains are contained in molecular structures
of-proteins.'

Polypeptides alone do not make a biologically
functional protein. ‘A unique conformation or three-

30 dimensional structure also must exist, which is
determined by interactions between a polypeptide and its
aqueous environment, and driven by such fundamental
forces as ionic or electrostatic interactions; '
hydrophobic interactions; hydrogen and covalent bonding;

35 and change transfer interactions. The complex three-
dimensional structure of the protein macromolecule is
that conformation which maximizes stability and
minimizes the necessafy energy to maintain. 1In fact,
four levels of structure influence a protein’s )

40 structure; three being intramolecular and existing in



.

configuration): - COCH 35
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contai ned i n Companiyar Satr Francdésco, 19820fopr@zgmggples of Protein
' Structure, Schgltz, G. E. and Schumer, R. H., Springer-
10 Verlag, Berlin, 1979.

Protein interactions with surfaces have been
studied for decades, with early focus on blood-plasma-
serum applications and more recent emphasis in the so- ‘
called biocompatibility-biomatérials field or medical

15 device implants. This work characterized the solid
surface-protein solution interface and developed a range
of new concepts and new experimental tools for research.
Two comprehensive reviews of this literature are:
"pPrinciples of Protein Adsorption", in Surface ana

20 Interfacial Aspects of Biomedical Polymers, Andrade,
J.D., (editor Andrade, J.D.), Vol. 2, pp. 1-80, Plenum
Press, New York, 1985; and "Protein Adsorption and
Materials Biocompatibility: A Tutorial Review and
Suggested Hypotheses", Andrade, J.D. and Hlady, V.,

25 Advances in Polymer Science, Vol. 79, pp. 1-63,
springer-Verlag Berlin Heidelberg, 1986.

A growing source of protein adsorption information
is now in literature, specifically dealing with soils. |
Studies have established that the same intrinsic

30° interactions and associations within the protein
molecule responsible for three-dimensional structure
also attract and bind proteins to surfaces. Because of
their size and complex structure, proteins contain
heterogeneous modules consisting of electrically charged

35 (both negative and positive) regibns, hYdrophobic
regions, and hydrophilic polar regions, analogous in
character to similar areas on food prodessing equipment
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?Xperlnentahg(Mgﬁhfégnéé§f§”é¥§anged at fractional surface coverages
less than 50%; and, the rate is mass transport
controlled, i.e. all adsorption and desorption procesées
depend on transport of bulk solute to and from the
interface. As coverage exceeds 50%, surface ordeiing
20 develops, and given sufficient contact time, adsorbed
' proteins undergo conformational and orientational
changes to optimize interfacial interactions and system
stability. Proteins less optimally adsorbed undergo
‘desorption or exchange by larger proteins having more
25 binding sites. The process rate becomes surface
reaction limited (mass action controlled). With
increasing residence time, protein adsorption becomes
irreversible.
Several representative articles describing food
30 soil deposition studies are: "Fouling of Heating
Surfaces - Chemical Reaction Fouling Due to Milk",
Sandu, C. and Lund, D., in Fouling and Cleaning in Food
Processing (editors Lund, D., Plett, E., and Sandu, C.),
: pPp. 122-167, University of Wisconsin-Madison Extension
35 Duplicating, Madison, 1985; and, "Model Studies of Food
Fouling", Gotham, S.M., Fryer, P.J., and Pritchard,
A.M., in Fouling an leani in Foo cessin



Two conprehensive reviews of this liferature are: "Principles of

Protein Adsorption”, in Surface and 20 Interfacial Aspects of ,
Bi onmed A3 ner s, Andr ade, J.D., (editor AndrBfetUS?S85§78 o 2
pp. 1-80, Plenum Press, New York, 1985; and "Protein Adsorption and
Materials Bioconpatibility: A Tutorial Revxbew and Suggest ed

Hypot heses", Andrade, J.D. and H ady, V., 25 Advances in Pol yner

Sci ence, Vol. (edivygrs Keggyler, H. BSprandjdiunéy IRig Beyr/ ipp Hel €3 perg, 1986.
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15 several soil-clean cycles generally occur before protein
films become visually discernable on surfaces,
manifested by a light blue-brown to dark blue-black
discoloration. Precise analytical confirmation can be
made by a simple surface qualitative test utilizing
20 Coomassie Brilliant Blue dye, which exists in two color
forms -- red and blue, the red rapidly converting to
blue upbn contact with protein. This dye-protein
complex has a high extinction coefficient effecting
great sensitivity in both qualitative and quantitative
25 measurement of protein (see "The Use of Coomassie
Brilliant Blue G250 Perchloric Acid Solution for
Staining in Electrophoresis and Isoelectric Focusing on
Polyacrylamide Gels"; Reisner, A.H., Nemes, P. and
Bucholtz, C.; Apalvtical Bjochemistry, Vol. 64, pp. 509-
30° 516 (1975); and, "A Rapid and Sensitive Method for the
' Quantitation of Micrdgram Quantit'ies of Protein
Utilizing the Principle of Protein-Dye Binding";
Bradford, M.M., Analvtical Biochemistry, Vol. 72, pp.
248-254 (1976)). : :
35 As additional layers of prdt-ein deposit one upon
" another, a maximum thickness is likely reached above
which cohesive protein-protein binding forces can be
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Several represerdzat ié’&':@ﬁ taadmmrpﬁbwﬁoochowevé@ SeracEepasi tion
studi es are: "Fouli of . Heatin Surfaces - Chenlcal Reacti on
Foul ing Due to ggexvations s%ébﬁﬁF that, rRF?Eﬁ&P fims remainagvenqdat

~Cleaning in Footext remes ¥ cchsan iy (Ptbgran ¢omditions Pl eAtme€handsft
S Coi . e S PR e asgpens HhchosBabbErsLer
Foul i ng", Got hargit®dMis Mmeeded XJdr proteinifilnrdemoval. A M, in
E‘é% 'nggS;'igg 8?'893”' Ng RLe&PPChEFOCESTENSting sdDL 9@%@9&9 expe:(-%r&e?grss in
Kessler, H B. ke 3980’ ® with the thennew concepg ekererivguiation
Augsburg, 1989; enéhnimy! (Tet©ér Mékmed cleak:DhehlscéndrSeipsto Reduction
of Fouling @& encompass different methodologies) observed the
occurrence of protein films on milk process equipment
surfaces. Subsequently, the addition of hypochlorite to
CIP alkaline detergent cc:ipounds was found to help
remove protein £film; and, this technology has been
20 employed to-date by suppliers of cleaning compounds to
the general food process industry. (For example, see
"Effect of Added Hypochlorite on Detergent Activity of
Alkaline Solutions in Recirculation Cleaning", '
MacGregor, D.R., Elliker, P.R., and Richardson, G.A.,
25 Jnl. of Milk & Food Technoleogy, Vol. 17, pp. 136-138
(1954) ; "Further Studies on In-Place Cleaning"”,
Kaufmann, O.W., Andrews, R.H., and Tracy, P.H., Journal
of Dairyv Science, Vol. 38, No. 4, 371-379 (1955); and,
"Formation and Removal of an Iridescent Discoloration in
30 Cleaned-In-Place Pipelines", Kaufmann, 0.W. and Tracy,
’ P.H., Ibid., Vol. 42, pp. 1883-1885 (1959).

Chlorine degrades protein by oxidative cleavage and
hydrolysis of the peptide bond, which breaks apart large
protein molecules into smaller peptide chains. The

35 conformational structure of the protein disintegraﬁes,
dramatically lowering the binding energies, and
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Vol . 64, pp 5@@ is eﬁﬁbﬁdﬁd(b@7ﬁ¢rmanﬂon"dfthbdlahheSeaéhésyeeNEthod for
t he ap I} 4 of R [P Utilizing
t he Principl eaé\iiéf%tépog%i Bi Q%é %@ﬁéﬁii?@ é? llJ’IgiﬁI\)Fi'v}megxnal ytical ‘
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addi ti onal éﬁﬁﬁéﬁ ngkeln t oBNBadPPNScience, 2POL NEE3 , aggBXRMUM
t hi ckness is | r eached ove I ch cohesi ve prot e n- pr ot &i n
b,nd,mgf(}§e§mgaﬁ¥ T551°(1870) . - Chlorine concentrations are not

easy to maintain or analytically discern in detersive
solutlons. The dissipation of available chlorine by

soil residues has been well established; and, chlorine
can form unstable chloramino derivatives with proteins

20 which titrate as available chlorine. The effectiveness
of chlorine on protein soil removal diminishes as
solution temperature and pH decrease -- lower
temperatures affecting reaction rate, and lower pH
favoring chlorinated additional moieties.

25 These problems associated with the use and
applications of chlorine release agents in the food
process industry have been known and tolerated for
decades. Chlorine has improved cleaning efficiency, and
improved sanitation resulting in improved product

300 quality. No safe and effective, lower cost alternative
has been advanced by the detergent manufacturers.

However, a new issue may force change upon both the
food process industry and the detergent manufacturers --
the growing public concern over the health and

35 environmental impacts of chlorine and organochlorines.

| Whatever the merits of the scientific evidence regarding
carcinogenicity, there is little argument that
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di sintegrates, of enzymes in detergents first occurred in 1915 when
. German Patent No. 283,923 issued (May 4) to O. Rohm,

20 founder of Rohm & Haas for application of pancreatic
enzymes in laundry wash products. E. Jaag of the Swiss
firm Gebrueder Schnyder developed this enzyme detergent

- concept further over the course of 30 years work; and,
in 1959, introduced to market a laundry product, Bio 40,
. 25 which contained a bacterial protease having considerable
'advantages over pancreatic trypsin. However, this
bacterial protease was still not sufficiently stable at
normal use pH of 9-10 and had marginal activity upon
typical stains. It took several more years of research,

30 until the mid 1960's, before bacterial alkaline "

" proteases were commercial which had all of the necessary
pH stability and soil reactivity characteristics for
‘detergent applications.

Although use of enzymes in cleaning compositions

35  did exist prior (see for example U.S. Pat. No. 1,882,279
to Frelinghuysen issued October 11, 1932), large scale
commercial enzyme containing laundry detergents first
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I n |nproved produ
June 24, 1969) to more complex granular compositions

containing multiple enzymes (see for example U.S. Pat.
No. 3,519,570 to McCarty issued July 7, 1970); to liquid
compositions containing enzymes. :
The progression from dry to liquid detergent
20 compositions containing enzymes was a natural:
consequence of inherent problems with dry powder forms.
Enzyme powders or granulates tended to segregate in
these mechanical mixtures resulting in non-uniform, and
hence undependable, product in use. Precautions had to
25 be taken with packaging and in storage to protect the
product from humidity which caused enzyme degradation.
Dry powdered compositions are not as conveniently suited
as liquids for rapid solubiiity or miscibility in cold
and tepid waters nor functional as direct application
30° products to soiled surfaces. For these reasons and for
expanded applications, it became desirable to have
‘ligquid enzyme. compositions.
Economic as well as processing considerations
suggest the use of water in liquid enzyme compositions.
35 However, there are also inherent problems in formulating
enzymes into aqueous compositions. Enzymes generally
denature or degrade in an aqueous medium resulting in
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devel oped this enzyne detergent
15 .ellmlnatlng water from the liquid enzyme containing

composition (see U.S. Pat. No. 4,753,748 to Lailem et
al. issued June 28, 1988). As disclosed in Mausner et
al. (Ibid.) and apparent from Lailem et al. (Ibid.),
water is advantageous to dissolve the enzyme(s) and

20 other water soluble ingredients, such as builders, and
effectively carry or couple them into the non-aqueous
liquid detergent wvehicle to effect a homogenous,
isotropic 1iquid_which will not otherwise phase
separate. _

25 - In order to market an aqueous enzyme composition,
the enzyme must be stabilized so that it will retain its
functional activity for prolonged periods of (shelf-life
or storage) time. If a stabilized enzyme system is not
employed, an excess of enzyme is generally required to

30 compensate for expected loss. Enzymes are, however,
expensive and are the most costly ingredients in a
commercial detergent even though they are present in
relatively minor amounts. Thus, it is no surprise that
methods of stabilizing enzyme-containing, aqueous,

35 liquid detergent Eompositions are extensively described
in the patent literature. (See, Guilbert, U.S. Pat. No.
4,238,345).
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5 containing a | pr,0 r BUFE-Gh3s %q% S Ss

admi xt ures gengggrl ;!/Fodf ;étrog?égséeés,t@ e(i(::%?g"o y rdasMé-? azrfdliteys;itgg'r asFe%I.. The

vast maj or ify ekampdeeof a gelgdike aquecye bassdnengyme datiengent,

consuner |aundigie y.s. BRt@ntONe .0 W) SBACR dab8RIYH LONMQEhidPns and
10 consuner automatic di shwashi_ng detergents. scrutiny of this

C ose
patent |i br ar yNeVembsZed2/nd 9ol utiodh example (S’ffof%rddﬁ]a RERANGHeNt i n :
these product g¢aicepalickate lcofipositionsiwhereipowle erxynaiis Hepdtaddde ' :
PL s (322 o, e, g B g, A sheibsg, FE Y. %
- 15 Pat. No. 4,243,543 to Guilbert et al. issued January 6,
1981. ' :

Enzyme containing detergent compositions presently
have very limited commercial applications within the
food.process industries. A small, but significant

20 application for enzymes with detergents is the cleaning
of reverse osmosis and ultra filtration (RO/UF)
membranes -- porous molecular sieves not too dissimilar
from synthetic laundry fabrics. Hard surface éleaning
applications are almost non-existent with exception of

. 25 high foam detergents containing enzymes being used
occasionally in red meat processing plants for general
environmental cleaning. _

In 1985, a paper authored by D. R. Kane and N.E.
Middlemiss entitled "Cleaning Chemicals - State of the

30 Knowledge in 1985" (in Fouling and Cleaning in Food
: Procegsing; editors Lund, D. Plett, E., and Sandu, C.;

pp. 312-335, University of Wisconsin - Madison Extension
Duplicating, Madison, 1985) was delivered to the Second
International Conference of Fouling and Cleaning in Food
35 Processing. This paper emphasized CIP (clean-in-place)
cleaning in the dairy industry. Within the text of this
paper, the authors conclude that enzyme use in the food



containing nultiple enzynes (see for éxarrpl e US Pat. No. 3,519,570

to I\/bCaw(yngmﬂpd July 7, 1970); to liquid conposi HFP @g,}sal ni ng
enzymes The progression fromdry to |iquid.detergen
conp03|t|ons contai ning enzynes was a natural consequence of

i nherent problenms with dry powder forns. 17 Enzyme powders or

granul ates tended to segregate in t hese nmechanical m xtures

resul ting in noflGAREBENINANSLTY is ngén¥ddespaeac dise Se¥eIRicrearRR.

Precautions hadjheiudidg aaz an\yttam:ma@c@awtnm@m SHP AR (0L Ot ect
t he product from caused enzyne de radati on.
Dry* powder ed cofp&ETei & EF‘@ ﬁbé&i'\?@t"ﬁ &EY S& n about 55 | quids

for rapid sol ubirkisidual mths laimidy ald‘v&@ed effect oamfddasl C}iﬁﬂ/ﬁ]{ RUFL IO,
functional as direct app| ti.Q roduct.s to S ed surfaces. . For
these reason? afif?¥8F * co%%até%ﬂélﬁ&: éﬁ"& g’é‘t ci P ERR Wesirabl e, to
have | i readtivifye neceseditiitdng long cleanlng Iﬁ}micanntm Mnednd as

processi ng conshgegghh%%lal just iF4GERS! #.he use of water in liquid enzyme
conposi tions. there are also inherent problens in

formul ati ng They presento inyession: adsraaseshandragalveridese y
denature or deghad@elsh a®d dHePlemgEdi UM resul ting | n WD 96/ 06910
PCT/ US95/ 05878 t he serious

reducti on of%conpl et NS PaEENL AXFioes contain \H?’;Pr Bhaciopnesiofy

results from at enegnie icgmtaining r&éﬁmm cdﬁnﬁgymdmymatﬁz@ di mensi onal
protein structure which

b %5 h |
5 by other sol ufPs) J‘icr?‘é:rl@@ &it sfco gchcﬁ% SZ%J(r:?a eﬁﬁrﬁc ng-8. Fat wgders
causi ng | oss of 4ca6dl Bl tef Waher Alsaueﬁtant;pber 2, lfm Gt bases | 3

8[ Szgt”f Oin“mE hteh“i‘lgﬁ‘%%! 1Y composi t¥H ittt ind HisGe I E0! VLI C
15 builders, surfactants, enzyme and stabilizing agent.
The compositions claimed by Weber may be employed as a
laundry detergent, a laundry pre-soak, or as a general
purpose cleaner for dairy and cheese making processing
equipment. The detergent solution of Weber generally
20 has a pH in the range of 7.0 to 11.0.

The aforementioned prior teaching embodies hlgh
foam surfactants and fails to provide detergents which
can be utilized in CIP cleaning systems.

U.S. Pat. No. 4,212,761 to Ciaccio issued July 15,

25 1980 discloses a neat or use solution composition
containing a ratio of sodium carbonate and sodium
bicarbonate, a surfactant, an alkaline protease, and
optionally sodium tripolyphosphate. The detergent
solution of Ciaccio is used for cleaning dairy equipment

‘30" including clean-in-place methods. The pH of the use

" solution in Ciaccio ranges from 8.5 to 11.
_ In Ciaccio, no working examples of detergent
concentrate embodiments are disclosed. Ciaccio only
asserts that the desirable detergent form would be as a

35 premixed particulate. From the ingredient ranges
‘discussed, it becomes obvious to one skilled in the art



enzymes if they are not proteases; or of itself via a 10 process call ed

aut ol ysi s. Exanples in the prior art have tte o deal
wi th tWOS0MBeous i nduced enzyme stability problens by rggl&%ﬁ# ni m zi ng

wat er content (see U S. Pat. No. 3,697,451 to Mausner -et al. issued
Cct ober 10, 1972) or altogether 15 eli&inating water fromthe liquid
enzyme contai ni ng conposition (see U.S. Pat. No. 4,753,748 to

Lai |l em et that such SmRPSHOTS wawld)be 400! Wel ookl ¢y MaRPer et -

al. (Ibid.) apdy p_g_qr tif #ﬁé@iéé@&%@'raédﬂz’g éommerc:Lall%\@&er i s

advant ageous to di ssol ve t enzymne( 53 nd her water_sop]ubl e
ingredients, such 3 Suifafer Nomndt, 238,345 e??%c"t@/@f%r?? %‘1"1 @hFe thém

into the non- QRN January éJ quegh dedcigedtl v & ewdcpeit e@leam.ng
honbgenous, not otherw se ﬁ%

ot r apl
separate. 5 sygtem € 018?%"19 cpﬂ%??(e?p%ﬁ%ﬁ%%% RSTRER ¢ tFon,
the enzyme nusig ke édr&be:ittm swhidiatconsists essemtialdy of a  functional

Bt ey, hor BEshonord. perdodbnd! LibGhd bidi1izers, SirPAOLARE)ahbme. |

An excess of enzyme is
general | y requiatesk ¢ with mec%m@aeenq?@mtﬁ%@twt o@@mPEa%?ﬁE@fare

however, SI re S di i B 8h
derH L &ﬁ%\%r% 5édGe SPPANERSEY waEELY! CRhen! Bo

~conmrer ci al ven 1 ey are, present gat i vely
m nor anoukft s.Pahe wexe |%1¢1%d%@r$\3|%%et‘l’|h utfon in ﬁ‘él—%ﬁ?oft BaBRl i zi ng

enzyme- cont ai rBf‘thfélLlEQélssolutlaﬁ dvaﬁuwlpﬂeamgem GﬁnDDSItIOHS are

extensively descri bed h a era See, Guil bert
U S. Pat. No. U.5, Bak. 3121%) 5,66k 9%?0 gidithFa 1s8ed

PCT/ US95/ 0587&jovember 12, 1991 discloses a two-part6cleaning systewher eas(
the stabilizerfouse e lnléﬂgég fﬂuﬁfgée facilities. Part one is a
15 1liquid concentrate consisting of a hlghly alkaline

material (NaOH), defoamer, solubilizer or emulsifier,
sequestrant and water. Part two is a liquid concentrate

'containing an enzyme which is a protease generally
present as a liquid or as a slurry within a non-aqueous

20 carrier which is ordinarily an alcohol, surfactant,
polyol or mixture thereof. The use solution of
Rouillard generally has a pH of about 9.5 to about 10.5.

Rouillard teaches the use of high alkaline
materials; and, paradoxically, the opticnal use of

25 buffers to stabilize the pH of the composition.

' Rouillard’s invention discloses compositions wherein
unstable aqueous mixtures of inorganic salts and organic
defoamer are,necessarily coupled by inclusion of a '
solubilizer or emulsifier to maintain an isotropic

30 liquid concentrate. Rouillard further teaches that the
defoamer may not always be required if a liquid (the
assumption oflterm is "aqueous, stabilized") form of the
enzyme is used in the second concentrate. This
disclosure would seem to result from the use of Esperase

35 8.0 SL™ identified as a useful source of enzyme in the
practice of the invention and utilized in working
examples. Additional detail indicates Esperase 8.0 sL™



enzynme detergent conpositions inhibit'enzyne - deacti vation by

chenlcakwbgaﬁaﬁgntlon the literature al so |nclude§C§R%¥

conposi t1 ons I ch contain high 5 percent ages of water mater
or the enzyne or both are inmobilized; or otherw se phyS|caIIy
separ at ed to prevent hydrolytic |ntéﬁact|on For exanpl e of any
aqueous enzyne encapsul ate_forned by extrusion, see U S Pat .

4,087,368 to Bo®ech|Bresentytigyenzyngzguspepded ip Texgised éﬁ'§‘§é’1r- & ke
aqueous based el@ig‘HEfdﬁﬁleéﬁEEhctant -- héfiteUthe Haéanto&ba aeQ%m'é‘iiﬂ to

Cononent ' °388 “Eor. 38R uBLETReE. OF SHUARLELRR - BB REd =33'p}arat ed

fromthe al kal i farther! désslesdssehnuesproneslyste enfyme (Ebperidaie s\®
4,243,543 to

o et o o B PEbEr hanby ARBHIF, ABRE BEEosAeRp ae etibtively as a

limted commer chaghappkataneeonshlorinatededetergentf undegsoodsed ndtgt ri es.
A small, but si f 0 hea zynes with detergents is
t he cl eani ng 9k b88?8r35é¥§ea%§ﬁggP§ %nge ??g% i'Ttration (RO UF)
menbranes -- porous nol ecul ar sieves not too dissimlar from
synthetic laundry fabrics. Hard surface cl eaning applications are
al nost non-existent with exception of 25 high foam detergents
cont ai ni ng enzynes bei ng used ' occasionally in red meat processing
pl ants for general -envi ronnment al cl eani ng. In 1985, a
paper authored by D. R Kane and N E M ddlenlss entitled "d eaning
Chem cals - State of the 30 Know edge in 1985" (in Fouling and

Cl eaning in Food Processing; editors Lund, D.- Plett, E., and Sandu,
C.; pp. 312-335, University of Wsconsin - Madison Exten5|on
Dupllcatlng Madi son, 1985) was del i vered to t he Second _

I nternational Conference of Foul i ng and d eani ng i n Food 35

Processing. This paper enphasized CIP (clean-in-place) _ . cleaning in
the dairy industry. Wthin the text of this paper, the authors
concl ude that enzyne use in the food ' '
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17 eaning industry is not wi despread for several _reasons

i ncl udi‘H&’é’ﬁ@ﬁe instability at high pH and over tine, PC’I‘IUS9§(p§A7,§m and
enzyne stabilizer cost, concern about resi dual enzynme and adverse
effect on foodstuff quality, 5 enzyne2@nconpatibility with chlorine,

sl ow enzyne reactivity neceSS|tat|ng | ong cleaning cycle tines, and
no conmercial justiftcation. The present invention addr esses -
and resol ves these i ssues and probl ens. 10 The patent art
does contain prior dlsclosure of enzyng contalnlng det er gent

conposi tions havi ng 2o 2 equipnent. U.S. "

Pat. No. 4, m&%mawerdnmmdﬂwmh&&w MEtD DS aSf a

l'i quid cl eani ng_composi tion _contain éﬂfter 15 i | ers,
surf act antsg ﬁ'?%‘r’gpaff%d‘ ‘f atr*'bc’% usegef]or CORRe i ons cl ai ned

by Weber may bembudimentsahaving appliaatnidry ahatdatzp'gentss | iurchey food

e ok ooes oA Havgrry, | SRS Upd lldga | choose
general |y 20 eamdnd ﬁmd rsq:ti@d aewaﬂesr 0 Tlve matmrlals are made The

af or ement i oned ypy i ol dehAsityl W] el Wi luted coldBEEd apiat s and

fails to provide _detergents which e utjlized in CP cleaning
systems. 10 delivered &o ghe qupeﬁfuﬁqu)s i iRFEdRd July 15,
25 1980 di scl egeardnifal THe ma‘a&waw PORRd idh be a on€ QPHFE NHAJ A

rati o of sodi um arbonaH? anqis um bi carb surfactant an
al kal i ne prot e &WLRRET Produg t’trbrﬁlllﬁsﬂ%%l%ﬁn??ojg%]r Nat2®. The (
det er gent sol:shl wabdetnf oFf angapswlatseddon; @& e:mwdeg:cta’rry equi prent

30 including 1 f ution
in G accio ranSJes: # 'rom%%cfmq{i hQCEe]_ @G‘pﬂié’ é%ea accl o \EP%
exanpl es oftSdefThigyerpncentrate m&@m%tl@md@nﬂm@w@ dP}S@@sed

G accio only pumber of liquid and solid blending methods known to the

art inclusive of casting, pour-molding, compressions-
molding, extrusion-molding or similar shape - packaging
operations. Said products being enclosed in metal,

20 plastic, composite, laminate, paper, paperboard, or
water soluble protective packaging. Said products being
designed for clean-in-place (CIP), and clean-out-of-
place (COP) cleaning regimens in food process industries
such as dairy farm; fluid milk and processed milk by-

25 product; red meat, poultry, fish, and respective
processed by-products; soft drink, juice, and fermented
beverages; egg, dressings, condiments, and other fluid
food processing;and, fresh, frozen, canned or ready-to-
‘serve processed foodstuffs.

30 More sﬁecifically, the present invention describes
detergent compositions generally containing enzymes,
surfactants, low alkaline builders, water conditioning
agents; and, optionally a variety of formulary adjuvants
depending upon product form and application such as (but

35 not limited to) enzyme'stabilizers, thickeners,
solidifiers, hydrotropes, emulsifiers, solvents,



asserts that the desirable detergent formwoul d be as a 35 prem xed

par ti culygp9emedto Om t he i ngredi ent ranges di scussegcTiisoSGEeES
obvious to one skilled in the art WO 96/ 06910

PCT/ US95/ 05878 18 t hat such
conpositions would be too wet, sticky, and21 mull-like in practice to

be readily conmmerci al 45 and

4,243,543 to GJ?PBéF‘ELemglal PIERLS - J&ﬁ'&&ﬁ; 8‘°r1f§l§|‘%etse ﬁé”i P@%’bﬁf'part
cl eani ng andsténeturomgaadC|nrphaoegmmﬁd<ﬂﬂ$hars\dnﬂwmarrmurgmut

trate whi |4l t
enzye orani || sore Her SLAAABA, SERENE Y chedrdninate ML HSy OV
concentrat ed pahtghoaﬂka@e@eobu1lder8,ahkmhlaxyldﬁﬁqamarsﬁunpnnnsxnns and
water. Vhen got tinhlb.ll.go&%rt%n\ﬁe'éﬁllglr‘i'?z%e‘}ﬁqtea%EE Seitld On AdedRddery  the

pH of "thi's us ution was typica
Pat. No. 5,064, sbe cdammed compositions are saf@re s use a@%ﬂiﬂs@ﬁ%ﬁes a

two-part cleani Bgfiﬁéthls friendlly 4% the @rﬁﬁ&dﬂhéﬂ@ce ﬁl?érl'tléédfs ripgrt
one is a 15 i concent,rate cq of a h| aIk
material (NaOH) € mgﬂﬁﬁﬁ&qq;ﬂéfia QQﬁiQH?|§9 soi LE%RQant
and water. Partp&‘d&els% 2quigitiehtc surddoed @qual to omrbau&mg:menzyrre
Wthin a nonPaqBesredt ' '%&t gt ey A Safdor Y
surfactant, detquﬂnpa m xture thereof. The use sol ution of
oo 2 Sener ! 1Y, B o i G e S sgepre o
par adoxi cal | y, #heno@PRdiqd dFé?eRﬁe cleaned, A Rre vriness | UELaeRS pAB of
the conpositionfginal sanifdWinrndifsd NVRSLISWi Y €| OBon DOFNOSS&TAAS
mhereln - 15 utilizing enzyme containing detersive solutions, have a
surprising profound deactivating effect upon residual
enzymes. '
We have also found preferred methods of cleaning
protein containing'food processing units. 1In the
20 preferred methods of the invention, the food processing
units having at least some minimal f£ilm residue derived
from the protein containing food product; is contacted
with.a protease containing detergent composition of the
invention. Optionally, prior to contacting the food
25 processing surface with the detergent, the unit can be
prerinsed with an aqueous rinse composition to remove
gross food soil. The protein residue on the food
processing unit is contacted with a detergent of the
invention for a sufficient period of time to remove the
30" protein £ilm. Any protease enzyme residue remaining on
the surfaces of the unit or otherwise within the food

processing unit, can be denatured using a variety of
techniques. The food processing unit can be heated with
a heat source comprising steam, hot water, etc. above

35 the denaturing temperature of the protease enzyme.
Typically, temperatures required range from about 60-
90°C, preferably about 60-80°C. Further, the residual



unst abl e aqueous m xtures of i norgani c sal ts-and organic def oaner

are n y coupled by inclusion of a sol ub mul sifier
to mﬁ%g?ﬁ{gg i sotropic 30 liquid concentrate. Rourﬁar%y%zsteher

teaches that the def oaner may not_al ways be required if a liquid

(the assunption of termis "aquedﬁ%, stabilized") form of the
enzyne is used in the second concent,rate.

d
seem to resul PEPEEREEH ENKTSF TG 12 -Eh:?S fi?cﬁi g_r[oecre'rﬁssci:rbélqr?zf | ed as a
useful sourcecah ®ezdsnaturek by exposmgaa:hecenzymme:o rare re trerse d

50 sirerr] "BH Odbvad a1y O B Gredildl Wi lanlitdido,| PHERb AR FpPer ase
PCT/U895/0587§reater than about 11 (alkaline pH) orjdess thani%,
proteolytl 1 >

i
curfact ant 5 ?:hencé.%[liﬂ.y fﬂgxra? %echﬂ! 4152 Qﬁ-f)] 11@ sufficidh®hed oam

T oanmer and for a solubilizer or
emul sifier. R@ﬁﬂﬂﬁﬂﬂﬁsﬁhﬁlenzYme further discloses that proteolytic

enzynme (Esperase 8Aﬁdlt15§é¥1§¥rﬂﬁe Provedye idaelbe dmmatnated|lepn as

win oY Mesoning i FensdinTErntAnt e 8 Ui hfefhof o

PCT/U595/0587%n oxidizing agent. A variety of kn® oxidizing agents
- Summary OEJﬂ“%HJD”§§§é”have_the benefit of acting as a food
acceptable sanitizer include aqueous hydrogen peroxide,
agqueous ozone cpntaining compositions, aqueous pexoxy
acid compositions wherein the peroxy.acid comprises a ‘
_ pexr C,.,, monocarboxylic or dicarboxylic acid composition.
15 Additionally, hypochlorite, iodophors and interhalogen
~ complexes (ICl, ClBr, etc.) can be used to denature the
enzyme if used in accordance with accepted procedures.
Denatured enzyme remaining in- the system after the
denaturing step can have little or no effect on any
20 proteinaceous food. The resulting product quality is
unchanged. Preferred foods treated in food processing
units having a denaturing step following the cleaning
step include milk and dairy products, beer and other
fermented malt beverages, puddings, soups, yogurt, or
25 any other liquid, thickened liquid, or semisolid protein
containing food material. _
The objectives of this product invention are thus
to: . ' o _ _
provide the food process industry and operations
30 concerned about-envirohmental hygiene with a low
alkaline, non-chlorine detergent alternative to
conventional products; _ _
satisfy a commercial need for cost effective, user
friendly, less environmentally intrusive detergents;
35  facilitate utility and scope of application with a
family of said detergents having diverse physical form
and differing comp031tlon for a broad range of food soil



Thi s i nvention discl oses fornulations: net hods -of 5 nmanufacture and

nmet hods or conp05|t|onal enbodi nents havin cation as
detergeﬂf‘gg#@f({w f ood process industry. Said conpggﬁ@ggﬂs 5% e used
in cl eaning food soiled surfaces. The materials are nmade in
concentrated form The diluted concentrate 28hen 10 delivered to the

targeted surfaces will provide cl eaning. The concentrate products
can- be a one pakYperahd cleapingoppegtrapr payamergravakriatdoms eamdsi on

form a fé%éﬂvetéﬁ 8tri6hseB6apaN! dke B@rﬁhtirgﬁwge%n2¥wes for
particul ate for Egste or a slurry or

concentrate prdﬂL%?%lBglﬁﬁ Adi REPGREE BPVARpnments whigbeATef |iquid and
solid b: gndl ng gaﬁbﬂﬁlsv&newehﬁyﬁ.beresldualar byl eehunung %of:é%taltri&e
pour - nol di ng

ress g extru Blnnldln ilnllar
shape - pack%gl gganlng aBﬂeFﬁPFEﬁglngaPH grafgc 15 RESURE GOBR ST et al
20 plastic, congeatttvationnafeenpgmer prpapetbogodd eontact. water sol uble

protective packagi ng. Said products being desi gned for

cl ean-in-place (CIP), and cl ean-out - of - pl ace (COP) cl eaning

regi mens in food process inEm&2tLEs§s!iEEQ&EME&LJ&LJEHEQQiEEUn fluid mlk
and processed nilk by1gure29 @sodgetelheﬁlﬁﬁas iR &b mokra1f ek and
respective processed by-products gr JUlce and ferment ed
bever ages; *8g, dr esELHYRE 30&&|P€HP§1naﬁ318t§@P f Rgmeval. f ood
processi ng; and, fresh, frozen, canned or ready-to- serve processed
f oodst uf fs. 30 Mo e_sp-C|f Qall he pre -gtIlnve@ i on descri bes

det er gent conp05|t|ons gemere e f actant s,
| ow al kal i ne bU|Iderwhemanventdudlbbmprdges a usea@ﬁﬂht;c@ndusunlonalIy a

variety of for ] yer. rm and
application sugﬁbiﬁx%ég H$ﬂg§§1tloﬁ qgggn%%?gghzyng'st S}

t hi ckeners, 15 PropesblﬁélWhensapn}dﬁdtﬁ@p@scl&ﬂmxng|Ume§tm§nuunusiood
WO 96/ 06910 soiled equipment surfaces and havig!/pPdt¥IHn%48 cleaning

efficiency upon tenacious protein films. Preferred
embodiments of the invention provide cleaning
performance superior to conventional high alkaline,

20 chlorine containing detergents. The present invention
generally comprises in a low foaming formulation free of
an alkaline metal hydroxide or a source of active
chlorine.

1. an enzyme or enzyme mixture

25 2. an enzyme stabilizing system
3. a surfactant or surfactant mixture
4. a low alkaline builder or builder mixture
5. a water conditioning agent or mixture
6. water; and,

30 7. optional adjuvants

This invention also comprises concentrate
formulations which when dispersed, dissolved, and
properly diluted in water will provide preferred use-
solution compositions. The concentrates can be liquid

35 or emulsion; solid, tablet, or encapsulate; powder or
particulate; gel or paste; slurry or mull.



21 antim crobial agents, tracer nol ecul es, coloring agents;
and, anic or inorganic fillers and carriers.
cl ai rre&&ééwgé‘?t ions elimnate the need for hi gh QF'R’QP?%S'Eui I ders

axillary defoamers, corrosion 5 inhibitors, and chlorine rel ease
agents. Accordingly the clained c@dpositions are safer to use and
resul ting effluent is friendly to the environnent. Wen used, the

cl ai med conposi ti onThi#| inventhor furcheuncewprigesoodncentratpdocess -
equi prent Surff?@?ngﬁgaéréQtﬂénEEtESﬁsiQ@ﬂn? oéoonQrﬁ§88ﬁctCOB entiona

chl orinated - al 1 ne det er 4dve al so
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and pre- r|nsedo§Ué§@§e§r§sb§ended, final sanitizing rinse following a

cl eani ng pr t||| enzgne cont g g det ve sol uti ons,
ogfreRt

gra
have a f' surpr%s?ﬁ ﬁfﬁ?éuﬁ?nﬁﬁﬁ tRbSt P Ehigsi dual .
enzynmnes. inventid® bave aWGopanUndtwoepEodadtndebeﬂgent sysgemng

protei n contai ssing units. In the 20 preferred nethods
of the |nvent|€#PgP ggﬁggég%goce33|ng units having at |east sone
mni mal filmresiduk.deai geucentratedr dihguhd produrh compaising:f ood
product, is contacted . aﬂ”&Hzﬂm@r8£e§ﬁ§¥ﬁgnh§kﬁhgg det er gent
conposition of the i nventi o tiona rior to contacting the
f ood 2510 processi ng sBrf ad® ﬁPFHm?hﬁtBB%E%EéHS SYRE®®nit can be

prerinsed with an aqueoug.riassugfapeanti 6f bQrfagvdfit mixturedr oss food
soil. The protein residu Is contacted

with a detergent of the a.°" tﬁyﬁﬁegﬁ?P8n°Fo?°§V§ﬁgf%%P@ﬁFQHEFiod of tine (

to renove the . 30 preteiwaterm andny protease enzyne residue renaining
on e SUl 3¢ 2Sa0kobBErtRl e heBLHS WbABeALERERA' 1E4h0R"

processing unit, can bedéRat ur ed usi n vari echni ques.
The food pl%ceBsbdgcnnCOmpathagheated with a heat source
conprising steam hot maaer,aeisw QQE¥§1ne b§§1HQ§ denglyiaes g@ﬁﬁ@ﬁiﬁure

of the protease enz ne. [ eratures requir range from
about 68- _ Y b. a watég condXti nt agent or mixture; é%

c. water .

A detersive use solution is prepared by admixing
20 portions of each product concentrate with water such
that the first liquid concentrate is present in an
amount ranging from about 0.001 to 1% preferably about
0.02% (200 ppm) to about 0.10% (1000 ppm); and, the
second liquid concentrate is present in an amount
25 ranging from about 0.02% (200 ppm) to about 0.10% (1000
| ppm) . Total cooperative admixture use solution
. concentration ranges from about 0.01% to 2.0% preferably
about 0.04% (400 ppm) to about 0.20% (2000 ppm). The pH
range of the total'cooperative admixture use solution is
30 from about 7.5 to about 11.5. '
: I. Enzymes
Enzymes are important and essential components of
biological systems, their function being to catalyze and
facilitate organic and inorganic reactions.  For
35 example, enzymes are essential to metabolic reactions
occurring in animal and plant life.



90[err] C, preferably about 60-80[err]&. Further-, the residual WO

96/ 0691 PCT/ US95/ 06 _

22 9"09‘56‘1‘58{0ease enzyme remai ning in the food processiﬁéﬁlyﬁﬁ’wms can

be denatured by exposing the enzynme to an extrene pH  Typically, a

pH greater than about 10 preferably 25greater than about 11 (al kaline
- pH) or less than 5, preferably | ess than about 4 (acid pH) is

sufficient to Th%eﬁ%@!ﬁ@Btﬂé éh;gnénventlon are sippdiet PEASEERNS t he

protease can meﬂﬂﬁ@ﬁ sl &y protelnseﬁﬁgéhaedaﬁy lﬂﬁhﬁéabrghﬁigﬁ§eaﬁﬂﬂyn9
to the effects ékﬁ an Oﬁ I ng agent . f varlehg nown oxi di zi ng
agent s 10 tFRCEiQRing ast Riogaamiraloratalyagsa¥hichyo4n detergent
acceptabl e Sanl&édl&ﬁowgypd&egﬂsdeuerhaMtageanéebemdee types ofagdqus
ozone cont ai g osl tions gego 8L Y roe gn%05|t|ons
wherein the %er_ BEY EBRpPPES éﬁ? BFEr FF“&BH‘SB TFFRCES

di carboxylic actnhsonensvingnthe soi} ozduakingakhe, shipombirer removable

i odophor's and iyt egpal 8g€er2ent-gleaagnge§g§tgw - BOLE aoBkaabeGAl hnd!sed

to denature the cor dance mnt acc
procedures. - alterationpefaseiddresigues: dRRrAVegdekergensys after the

denaturing stepr&édficiAyethbt {ahﬁs%oeaea&t:aqt fercaBY which?®indl @1 RREQOUS
food. The resulting prodyct referred foods

treated in ¥®odtPr %sgPﬁ ace elngyﬁhFénEQV|ﬁgea &SﬁageﬁﬂnEQQ9&§QWNQWﬁM ng
the cleaning water sbipbilecl ude mlk and dairy products, beer and other

formented i DEVE! 38R e0Hed 00 pA0URE, AR Bre porbendl K"
mat eri al . simple p¥htedbpewhencthely weguigeodndy mheamtpmmtane1thus
to: ' st PhAYLPE st B8xf R3EaRRISS LAY .Y AyIRY FrlePNs
. 15 described as conjugated proteins if they require a non-
protein component for activity, termed cofactor, which
' is a metal or an organic biomolecule often referred to
‘as a -coenzyme. Cofactors are not involved in the
catalytic events of enzyme function. Rather, their role
20 seems to be one of maintaining the enzyme in an active
configuration. As used herein, enzyme activity refers
to the ability of an enzyme to perform the desired
catalytic function of soil degradation or alteration;
and, enzyme stability pertains to the ability of an
25 enzyme to remain or to be maintained in the active
state. , '

- Enzymes are extremely effective catalysts. In
practice, very small amounts will accelerate the rate of
soil degradation and soil alteration reactions without

30" themselves being consumed in the process. Enzymes also
" have substrate (soil) specificity which determines the
breadth of its catalytic effect. Some enzymes interact
with only one specific substrate molecule (absolute
specificity); whereas, other enzymes have broad
.35 specificity and catalyze reactions on a family of
‘structurally similar molecules (group specificity).
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deactivatio % z ﬂeaﬁrgﬁgyﬁg §§5 88%?a§§§ga$n QgBeS Will lead tBr_ef
Description of stbesefuent ngeaction. The FateREarei sakledeisnbBtiratssi
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Pet ai | ed Description o nvention conprises a
use dilution, veguirement.scoMateshadsnpbart PéRdnBENngoerOEptheFSUPOD

detergency  dRemPEQREY! teacﬁheanaaeteeé Bhedefz¢MALAG edetiem to food
soi |l ed equignent surfaces and haV|n8Fpart|cuIar C ef ficiency

upon tenac usebFBF€|ﬁanI9951FF¥Pe efjegative 8ﬁ¥bd|#@%t§xﬁpp9ﬁe i nventi on
provi de cl eani igreacted ppethesacadledpdnhdbitorsodineetrirapal emzymazliikal i ne,

20 chlorine CQQE%%QLQQ detergents. The present invention,
Enzymes which degrade or alter one or more types of ‘
soil, i.e. augment or aid the removal of soils from
15 surfaces to be cleaned, are identified and can be
grouped into six major classes on the basis of the types
of chemical reactions which they catalyze in such
degradation and alteration processes. These classes are
(1) oxidoreductase; (2) transferase; (3) hydrolase; (4)
20 1lyase; (5) isomerase; and (6) ligase.

Several enzymes may fit into more than one class.

A valuable reference on enzymes is "Industrial Enzymes",
Scott, D., in Kirk-Othmer Encvclopedia of Chemical
Technology, 3rd Edition, (editors Grayson, M. and

25 EcKroth, D.) Vol. 9, pp. 173-224, John Wiley & Sons, New
York, 1980. '

In summary, the oxidoreductases, hydrolases, lyases
and ligases degrade soil residues thus removing the soil
or making the soil more removable; and,.transferases and

30 isomerases alter soil residues with same effect. Of
these enzyme classes, the hydrolases-(including
esterase, carbohydfase or protease) are particularly
preferred for the present invention.. _

. The hydrolases catalyze the addltlon of water to

35 the soil with which they interact and generally cause a
degradation or breakdown of that soil residue. This
breakdown of soil residue is of particular and practical
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met al  hygls G¢régdgp Or a source of active chlori ne. PCT/US95/0s878- 2N
enzyme or enzyne m xture 25 2. an enzyne stabilizing system
3. a surfactant or surfactant m xture 4. a low al kaline
bui |l der or builder m xture 5. 273 wat er condi tioni ng agent or

m xt ure tional adjuvants
Thi s |nvent|CN1%WQQFEQﬁEﬁlﬁﬁsé%B Egﬁ?Fa @pllcatlon?oPﬁEPH?Foﬁgl i ch when
di spersed, di ssudhexiingnto surfacegraperlgodenededndnrembvedwokl provi de

f d - t
Pretn o 4o° gendered SOPL| CRaFRYPASKGLEE by [RELERNTFD! LALERACA N ThEs,
particul ate; gdiydrolases: are the msmreferredvolassoeg1enzymes for

PCT/ US95/ 05878 yge in cleaning compositions. Prefgfred hydrolase TRy
I nvention further conprises concen rat ed eanin

consi sting of CPRCPFILRSt ; CAFPO YdraseéonEPgtPﬁ@tBPSQSEwOTBPOGQ@F system

wher ei n propor tppgferred hnyoE&ﬁé sub-blasgdedor theSpresenf BhOERLiRH
concentrate enbodlgﬁnt of i nvention is a two part, two product
det ergent syst ehf ﬂﬁ?ﬁﬁe§0npr|ses 1. a concentrat ed

liquid product conprThenproteases catalyze the hwydeolysdsopfemhene m xture

10 é%eﬁgc§a ¥Sﬁdsgﬁﬂkgbé'8§ S%th8Mhcid Bolgmﬁrgrépcl%diﬁg

sur f act ant or rope
sol vent or n xtpeptides, polypeptides, pwateinsaaund related subgtances -

cooperative secoggn&PRtePt pebeeih! B8Plexes - such as casein which
: contains carbohydrate (glyco group) and phosphorus as
integral parts of the protein and exists as distinct .
15 globular partlcles held together by calcium phosphate;
or such as milk globulin which can be thought of as
protein and lipid sandwiches that comprise the milk fat
globule membrane. = Proteases thus cleave complex,
macromolecular protein structures present in soil
20 residues into simpler short chain molecules which are,
of themselves, more readily desorbed from surfaces,
solubilized or otherwise more easily removed by
detersive solutions containing said proteases.
Proteases, a sub-class of hydrolases, are further
25 divided into three distinct subgroups which are grouped
by the pH optima (i.e. optimumlehzyme_activity over a
certain pH range). These three subgroups are the
alkaline, neutral and acids proteases. These proteases
can be derived from vegetable, animal or microorganism
30" origin; but, preferably are of the latter origin which
includes yeasts, molds and bacteria. More preferred are
serine-active,gaikaline'proteolytic enzymes of bacterial
origin. Particularly preferred for embodiment in this
invention are bacterial, serine active, alkaline
35 proteolytic enzymes obtained from alkalophilic strains
of Bacillus, especzally from Bacillus subtilig and
‘Bacillug licheniformis. Purified or non-purified forms



15 product conpri sing: a. a low al kaline builder or

bui |l der m xture b. a water conditioning _agent or m xture;
and  WO96/06910 c. water A detersive usBCIHISEOBMB i s
prepared by adm xi ng 20 portions of each product concentrate with water
such . that the first liquid concentr28e is present in an

anount ranging fromabout 0.001 to 1% preferably about 0. 02% (200

ppm to about oflthege0ehzymes may be nsed. Profeodytild @mrizjmescentrate -
IS present in sangi &g;q 2% s bout

0. 10% (1000 ﬁ?oﬁ'ﬁ%%%‘p Y'Ijot adlg%%'&gg aJt:r‘lr %teg a .ml%(atla' e%tﬁélg%&dmtnéﬁé
concentration RE¥ggberedsdmisicdndes dwqdefinidhon gaus wlose  apout 0. 04%

(400 ppn) to abewicudW EHIhePRrialitss PHThese alkildheiphdtead s
cooperati ve_adm xture use _sol Utjlég_% 1S, 4 .30 "‘Lr om ahout 7.5 to, about 11.5.
|. Engynes ° are genergply,ue 5 ed, by iche ents of

bi ol ogi cal sysaegentst N@equestrans)baind thnclatpdisonsanbr activdtesd by at e
organi ¢ and i ngr I G.I | QI xa i S | al
to netabolic r ggg%rioﬁ'gn%a%g %o%cuccﬁ'?{rq r?geﬁ%sg‘ni @*"%’aﬁgﬁﬁ ht- %lr?%éa?tsl‘?ﬁym
96/ 06910 broad substrate specificities, sET/ipdddyiasRY oy

25 %’rﬁ | Syl t yar | plse proteins or
conj ugat ed protdé&g%ppr uce rﬁqﬁﬁr&g\%‘g@rﬁg’r{s%ﬁdml functioning as

I'ns
bi ocheni calkOcaeadppeptisiages i genaraldahthave molequlan wapghtmgimiddior

alter- one or P%gggms 2(11‘,0?11' lto 40-',?0609,5%1163%1'@%\%%%4 qsl process
Famovable - Tanges o FHA GHAU LA APAJSrdA WBen it on and
al teration of tenrperatuhe ydnge of fimmerapouty 20°C to about 80°C. ‘

Examples of suitable-éommegcially ava%lable

15 alka;inegproteases-are_Alcalase , Savinase , and °
Esperase -- all of Novo Industri.gs, Denmarg; Purafect
of Genengor-International; Maxacal , Maxapem and
Maxatase -- all of Ggst-Brocase Intgrngtional NV,
Netherlands; Optimase and Opticlean of Solvay Enzymes,

20 USA and so on. o .

Commercial alkaline proteases are obtainable in
liquid or dried form, are sold as raw agqueous solutions
or in assorted purified, processed and compounded forms,
and are comprised of about 2% to about 80% by weight

25 active enzyme generally in combination with stabilizers,
buffers, cofactors, impurities and inert vehicles. The
actual active enzyme content depends upon the method of
manufacture and is not critical, assuming the detergent
solution has the desired enzymatic activity. The

30 particular enzyme chosen for use in the process and
products of this invention depends upon the conditions
of final utility, including the'physical product form,
use pH, use temperature, and soil types to be degraded
or altered. The enzyme can be chosen to provide optimum

35 activity and stability for any givgn.set of utility
conditions. For example, Purafect is a preferred
alkaline protease for use in detergent compositions of
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catal ytic fugctggqcpg ouie@sa¢ation or alteration;. and, enzyne
stability pertains to t e a 1Tty of an 25 enzyne to remain or to be..
mai ntai ned in the acﬂmV@referre smicsliments of this Eqwentsione therenel y

effective catal &&bﬁml BF commerd@.raactal%h\f@.r ﬁ@as@r%ﬁﬁésﬁélpresenc
accelerate the rate o Oi degradatlon nd soil alterati

reacti ons withodf the f3nalemss- 43P0 RANFR J“Enzynes
al so ' haudotith of. 001 ((Q@ Ip)pnﬂpe:y fwemgm: Wi dettatsive neslitton to

one. speci 11 405y BEERE ¥ -Rafke iy pERo R eieht BE @hlacian ) hher ons.
ot her enzynmes have bhieiteas Estsbddighinig \thenperxeantage rimacve byist oof a
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26 comvpRdenaaifnn manufagiuring ienhegdinents tef e present
three general ChaRHi®d,SWsadde P BHMFe]1 Pprotease concentrates
15 and in-situ environmental additive and negative effects
upon protease activity require a more discerning
analytical technique for protease assay to quantify
enzyme activity and establish correlations to soil
residue removal performance and to enzyme stability
20 within the preferred embodiment; and, if a concentrate,
to use-dilution solutions. The activity of the alkaline
proteases of the present invention are readily expressed
in terms of activity units -- more specifically, Kilo-
Novo Protease Units (KNPU) which are azocasein assay
25 activity units well known to the art. A more detailed
discussion of the azocasein assay procedure can be found
in the publication entitled "The Use of Azoalbumin as a
. Substrate in the Colorimetric Determination of Peptic
and Tryptic Activity", Tomarelli, R.M., Charney, J., and
30 Harding, M.L., J. Lab. Clin. Chem. 34, 428 (1949),
"  incorporated herein by reference. |
In preferred embodiments of the present invention,
the activity of proteases present in the use-solution
ranges from about 1 x 10" KNPU/gm solution to about 4 x
35 10" KNPU/gm solution. -
Naturally, mixtures of different proteolytic
.enzymes may be incorporated into this invention. While
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ey 0
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resi dues thus ofmbhengnvieatdion. Includedr arekiothetrhaysaolasese suslip\aabl e;
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esterase, carbchagsgse or protease) are particularly preferred for

the present inventi @jsther, in c ordethe RUhaRIasS 3 5C Balbiaa thhe ragddi tion of
- water.to 35 the soil with which t%;églnteE9Ct and generally cause a

degr adat i ohSor SBEYERIGKN SR YIS AAFEX figorporated, dahQiown of
soi | residue igagions’ hoavldquidl epbaddimedits of the present invention

as a coated, encapsulated, agglomerated, prilled or
marumerized form. '

II. Enzyme Stabilizing System

20 " The enzyme stabilizing system of the present

invention is adapted from Guilbert in U.S. Pat. No.
4,238,345 issued December 9, 1980; and further disclosed
by Guilbert et al. in U.S. Pat. No. 4,243,543 issued
June 6, 1981 ~-- both incorporated herein by reference.

25 The most preferred stabilizing system for the
present invention consists of a soluble metabisulfite
salt, a glycol such as propylene glycol, and an alkancl
amine compound such as.triethanolamine. ‘The admixture
of this complete stabilizing system for maintaining

30 enzyme activity within the most preferred two part, two
product concentration embodiment of this invention will
typically range from about 0.5% by weight to about 30%
by weight of the total enzyme containing composition.
Within the formulary range of the total stabilizing

35 'admixture,.sodium metabisulfite will typically comprise
from about 0,1%.by weight to about 5.0% by weight;
propylene glycol will typically comprise from about 1%
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tance in detergent applications because s
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and aci ds proteases. Wachaver fbandeshat incorporaeider bfether prefeyetesbl e,
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origin which preferred
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origin. Part'CU'éﬁh¥n8é&fﬁfbéélhofiQﬁDQQhE%a& | Bnt Rig@-dilutidnivention are
bacteri al, serine active, al kal i g
solutions. Nbrma ly, employed for shelf-life
maintenance of enzyme activity within the product
concentrate, none of the art discloses, teaches or
20 suggests that enzyme stabilizing systems make any
contribution to or have any expected cooperative action
with enzyme activity or manifested cleaning performance
improvement within detersive, use-dilution solution
environments.
25 Furthermore, none of the art discloses, teaches, or
suggests that such enzyme stabilizing systems will
- profoundly demonstrate this synergistic, cooperative
effect at high temperatures otherwise destructive to
enzymes or ;éndering them thermolabile.
30 ‘For a more detailed discussion and illustrated
" measurement of this discovery, see TABLE A and FIGURES 1
and 2. '
' III. Surxfactant
The surfactant or surfactant admixture of the
35 present invention can be selected from water soluble or
water dispersible nonionic, semi-polar nonionic,
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active enzyme bgermken ym ringeiiding mart:mnirc sunfactants because gomer s,
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15 The preferred surfactant system of the invention is
| selected from nonionic or anionic species of surface-
active agents, or mixtures of each or both types. '
Nonionic and anionic surfactants offer diverse and
comprehensive commercial selection, low price; and, most

20 important, excellent detersive effect -- meaning surface
wetting, soil penetration,_soil removal from the surface
being cleaned, and soil suspension in the detergent
solution. This preference does not teach exclusion of
utility for cationics, or for that sub-class of nonionic

25 entitled semi-polar nonionics, or for those surface-
active agents which are characterized by persistent
cationic and anionic double ion behavior, thus differing

~ from classical amphoteric, and which are classified as
zwitterionic surfactants.

30 One skilled in the art will understand that
1nc1uslon of cationic, semi-polar nonionic, or
zwitterionic surfactants; or, mixtures thereof will
impart beneficial and/or differentiating utility to
various embodiments of the present invention. As

35 example, foam stabilization for detersive compositions
designed to be foamed onto equipment or environmental
floor, wall and ceiling surfaces; or, gel development



manuf acture and is not critical, assum ng the detergent sol ution has

t he desi ‘gg &Qﬁynatlc activity. The 30 particular enzggﬁnggg for use

in the process and products of this invention dep

condi ti ons of final utility, including the physical product forn1
use pH, use tenperature, and soil types to & degraded or altered.
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enzyne activit)rQﬁuthﬁndﬁﬁexgemxn¢ampmsxtmomoandl¢1ean1ng pregrame r E&noval

per formance and r?év?é’s}éftythere 205 Yatlhtaglee 8 E160EEHg 1ow
enbodi ment; and, a concentra
15 foamlng surfactants with higher foamlng surfactants

because the latter often impart superior detersive
‘properties to the detergent composition. Mixtures of
low foam and high foam nonionics and mixtures of low
foam nonionics and high foam anionics can be useful in
20 the present invention if the foam profile of the
combination is low foaming at normal use conditions.
Thus high foaming nonionics and anionics can be
judiciously employed without departing from the spirit
of this invention.
25 Particularly preferred concentrate embodiments of
- this invention are designed for clean-in-place (CIP)
cleaning systems within food process facilities; and,
most particularly for dairy farm and fluid milk and milk
by-product producers. Foam is a major concern in these
30 highly agitated, pump recirculation systems during the
" cleaning program. - Excessive foam reduces flow rate,
cavitates recirculation pumps, inhibits detersive
" solution contact with soiled surfaces, and prolongs
drainage. Such occurrences during CIP operations
'35 adversely affect cleanlng performance and sanitizing
- efficiencies.



to use-dilution solutions. The actithy of the al kaline pr ot eases
of the _present invention are readily expressed inp terns of activity
units WOHHD l‘Epeci fically, Kilo- Novo Protease 4’§9§‘9§Nﬁ» whi ch
are azocasei n assay 25 activity units well known to the art. A nore
detai.l ed di scussion of the azocased$h assay procedure can be found
in the publication entitled "The Use of Azoal bumn as a Substrate
in the Colorinetricbow foamiag 3% Shexefqre a descripiive datergent vity" -
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specific enzynegehg‘\?git‘)“génn 1§gsec1r iobreézuaabngvlet,yi tf foar@%llﬁécl% oc%%\ﬁt;énldgggt ood
that any prot esodemated sdthdghithe CIP systam gelbhout mansngtic activity
to the conposi LGiddriible mechai dslebaaigbtidvs vk Et 16t ; tdN, | ¥W@t i on
i s not 5 limted,n.any way b ecific chojce of proteg)ytic
enzyme. 10 commerqialifhng GRLY, FIrelag faying Foan P s at
understood, andeazt Peldvedhis tnwecianimwiddt satode @rddteically, above
56 bo Used wALRTTA SasTasL HeeH L il Sox BRBNRCS Htded aro
ot her hydr ol aseptsusin fetersive marfiamance anh IR wysten oprratien. and,
other enzyme dA}ieble foam levels in CIP systems have been
15 empirically determined in practice by trial and error.
Obviously, commercial products exist today which meet
the low foam'profile needs of CIP operation. It is
therefofe, a relatively straightforward task to employ
such.commercial_prodhcts as standards for comparison and
20 to establish laboratory foam evaluation devices and test
methods '
which simulate, if not duplicate, CIP program
coﬁditions, i.e. agitation, temperature, and .
concentration parameters. _ |
25 In practice, the present invention permits
incorporation of high concentrations of surfactant as
compared to conventional chlorinated, high alkaline CIP
and COP cleaners. Certain preferred surfactant or
surfactant mixtures of the invention are not generally
30 physically compatible nor chemically stable with the
alkalis and chlorine of convention. This major
differentiation from the art necessitates not only
careful foam profile analysis of surfactants being
inciuded into compositions of the invention; but, also
'35 demands critical scrutiny of their detersive properties
of soil removal and suspension. The present invention
relies upon the surfactant system for gross soil removal



Further, in order to enhance its stabflity, t he- 15 enzyne or enzyne

adm Xt Uk ?ﬁ% off i ncorporated into vari ous non- I|q éf 6%“ grent s of
t he presen nventi on " as a coated, encapsulated, oner at ed,

prilled or mar unmeri zed form 1. Enzyne Stab|I|2|ng
. System 20 The enzyne stab|I|Z|ng §¥%ten1of the present

invention is adapted from Guil bert. in U. NQ. 4,238, 345
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stabilizing Sys I nt actl vi e nost
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invention Wil again folyBet@ial a&qﬁlfn@o @y, 0.5% by wei ght to about
30% by mg ﬁ the total enzy ntalnkﬁg osition
sur

Wthin the forrrul aryGF&ﬁgéléﬁ’ it e Gpﬂc%tl% tRIR HQWr e,
sodi um net abi sub{xrlfac‘t'yaht iRt aseFHlr l1$1€ use d:l.lutf:l.rd?m algeits b diys

ver 9nt o, At b RHDR-18l iswepiirp TSRS Bl Wi lod s £l
PCT/ US95/ 05878 ppm) by weight to about 0.1% (1000 pph) by weidht wei ght to
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stabilizing sysOeﬁﬂﬁﬂiox)(ﬂ(ﬂi@s PPtﬂdbthI Meighss,f and most @retﬁemmefsrom wat er
cont ai ni ng CoNPaRclEOBS odES| @0 'i:(i)m) by welgfhtawta%hé Ry. 0%y 9(¥od pBRPUt
90% by melght of water _
by weight.
The concentration of surfactant or surfactant
mixture useful in the most preferred concentrated
embodiment of the present invention ranges from about 5%
by weight to about 75% by weight of the total formula
20 weight percent of the enzyme containing composition.
A typical listing of the classes and species of
surfactants useful herein appears in U.S. Pat. No.
3,664,961 issued May 23, 1972, to Norris, incorporated
herein by reference. Nonionic Surfactants, edited by
25 Schick, M.J., Vol. 1 of the Surfactant Science Series,

'~ Marcel Dekker, Inc., New York, 1983 is an excellent
reference on the wide variety of nonionic compounds
generally employed in the practice of the present
invention. Nonionic surfactants useful in the invention

30 are generally characterized by the presence of an
organic hydrophobic group and an organic hydrophilic
group and are typically produced by the-condensatioﬁ of
an organic aliphatic, alkyl aromatic or polyoxyalkylene
hydrophobic compound with a hydrophilic alkaline oxide

35"fmoiety which in common practice is ethylene oxide or a
polyhydration product thereof, polyethylene glycol.
Practically any hydrophobic compound having a hydroxyl,
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PCT/ US95/ 05878 polymeric compounds based upon propylene glycol, ' !
ethylene glycol, glycerol, ttimethylolpropane, and

15 ethylenediamine as the initiator reactive hydrogen
compound. Examples of polymeric compounds made from a
sequential propoxylation-and-ethoxylation of initiator
are commgrciaily ajailgble under the trade name .
Pluronic andeetronic manufactured by BASF Corp.

20 - Pluronic compounds are difunctional (two reactive

' hydrogens) compounds formed by condensing ethylene oxide -
with a hydrophobic base formed by the addition of
propylene oxide to the two hydroxyl groups of propylene
glycol. This hydrophobic portion of the molecule weighs

25 from about 1,000 to about 4,000. Ethylene oxide is then

- added to sandwich this hydrophobe between hydrophilic
groups, controlled by length to constitute from about
10% by weight to about 80% by weight of the final

_ molecule.: ® _ _ .

30 Tetronic compounds are tetra-functional block
copolymers derived from the sequential addition of
propylene oxide and ethylene oxide to ethylenediamine.
The molecular weight of the propylene oxide hydrotype
ranges from about 500 to about 7,000; and, the

35 hydrophile, ethylene oxide, is added to constitute from
about 10% by weight to about 80% by weight of the
molecule.
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of an alcohol having a specific number of carbon atoms
within this range. Examples of like commercial ®

20 surfactant are available under the trade name_goedol
- manufactured by Shell Chemical Co. and Alfonic
manufactured by Vista Chemical Co.
4. Condensation products of one mole of saturated
or unsaturated, straight or branched chain carboxylic
25 acid having from about 8 to about 18 carbon atoms with
from about 6 to about 50 moles of ethylene oxide. The
acid moiety can consist of mixtures of acids in the
above defined carbon atoms range or it can consist of an
acid having a specific number of carbon -atoms within the
30 range. Examples of commercial compounds of this
chemistry areoavailable on the market under the trade
name Nopalcol manufactured by Henkel Corporation and
Lipopeg manufactured by Lipo Chemicals, Inc.
' In addition to ethoxylated carboxylic acids,
35' commonly called polyethylene glycol esters, other
alkanoic acid esters formed by reaction with glycerides,
glycerin, and polyhydric (saccharide or
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33 for products dispensed as a clinging thin gel onto. sof | ed
surf acOM6%1% o antinicrobial preservation; or, PGTVS9505%78si on
prevention -- and so forth. The nnst preferred surfactant
system of the present 5 invention is38el ected from nonionic or anionic
surface- active agents, or m xtures of each or both types which

i npart IOM/foammthitﬁmlaeebﬂtbhiiahcohebsshaueiappbicabeon 1n thidet er gent-

conposi ti on dui 6§h€§5ﬁ £8t1 gﬁecfgfiﬁé&béﬁbodlm nts gréf Ei t or the
i ndi vi dual nts ficipating Wt fh sur m xture
are of ' lm¢kﬁ@@¢v@@oﬂoﬂﬂ@bﬁhVﬁganPlh¢ﬂth©Eﬁal Bl Qﬁntbﬁﬁﬁaﬁsﬁng .

and wi thin eXHﬁ&i@@:Leaena@eoaﬁé 8PPhbsat reac@wanﬁysfégen sitesObnt he
detergent conposition actice, however

there i s advantBgEr tB° ?%ﬂﬁ ;Sﬂlgan 533%5391ﬁﬁrEH?¥a§F¥ﬁP§lﬂPtﬁrhlgher
f oam ng surf acé¢iybene oxldebeamhemaép addieionf tenconpeel shgerior

det { |t t f
ow T oam and HEirSRERERGHER 8 thEsE babIFRheR TotpteRust! BEIS0 O i
and hi gh foan1amenulsedcuheheaddénglthase fakOyt éstereoenacybaeeti on if the
foamprofile Oéaiﬂc‘?h}f%ratﬁs ES”Bbﬂ?I:é?&bﬁs' 8¢ T:ﬁé”b?gsé{m”%%htg%ﬁ

condi ti ons. 2 noni oni and” anl oni cS ca
JudlC|ouslyoen@¢@9@@nhmghémY1§§§aa?d QrflbﬁﬁﬁﬁeesﬁYmﬁﬁ because of this

I nventi on. pdPential fﬁeémgatgbiyleyeferred concentrate. enbodlnents of
this |nvent|on are designed, for ikpan I N

systems within food-p¥oteeuing.p ¥¥§at§adn°nlgn1°L ﬁﬁ§t9§§FFF€Eparly for
dairy farm andalthbdghi bkhepdhighér  foamingbslkorglatedr ndntenicsFeam i s a‘

e Coheer ™ bE SbERSy phedf BOBULY A0 ERRRCeBLIBIFEE EECELEDY, VSt
cavit ates ¥%ciinvéntion pinpsedi ahi ppnjudetiesi with low foaming agents
so as to control the foam profile of the mixture within
the detergent composition as a whole. Examplés of
nonionic low foaming surfactants include:
5. Compounds from (1) which are modified,

20 essentially reversed, by adding ethylene oxide to
ethylene glycol to prov;de a hydrophile of designated
molecular weight; and, then adding propylene oxide to
obtain hydrophobic blocks on the outside (ends) of the
‘'molecule. The hydrophobic portion of the molecule

25 weighs from about 1,000 to about 3,100 with the central
hydrophile comprising 10% by weight to about 80% by
~weight of the final molecule. These reverse Pluronics
are.manufactuged by BASF'Corporation.under the trade
name Pluronic R surfactants6

30 - Likewise, the Tetraonic R surfactants are produced
by BASF Corporation by the sequential addition of
ethylene oxide and propylene oxide to ethylenediamine.
The hydrophobic portion of the molecule weighs from
about 2,100 to about 6,700 with the céntral hydrophile

35 comprising 10% by weight to 80% by weight of the final
molecule. :
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foamng is therefore a descriptive detergent39 characteristic broadly
defined as a quantity of foam whi ch does not nmani fest any of the
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per f ormance an t em operation. . ._Accept abl.e foa vels in
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eval uation devi cagaaRdchesbns to the®elfdhal hydrohigdbuy MEyAlead fediot
duplicate, CP prgg‘rsgg\ &o%dl tiqns, .i.e. agi qulécon’ t emperature, and
concentration pafahsPépsk, blosk-heterig, hetemicsb e Sk -Bekax S on
permts heagopdesti on of high concentrations of surfactant as
7. Additional examples of effective low foaming
15 nonionics include: ' ' ' _
" The alkylphenoxypolyethoxyalkanols of U.S. Pat No.
2,903,486 issued September 8, 1959 to Brown et al.,
hereby incorporated by reference, represented by the
formula ' ' '
20 '

R .
@—-(c,u,),-(u)m-on

25
in which R is an alkyl group of 8 to 9 carbon atoms, A
is an alkylene chain of 3 to 4 carbon atoms, n is an
integer of 7 to 16, and m is an integer of 1 to 10.

The polyalkylene glycol condensates of U.S. Pat.

30 No. 3,048,548 issued August 7, 1962 to Martin et al.,

" . hereby incorporated by reference, having alternating
hydrophilic oxyethylene chains and hydrophobic
‘oxypropylene chains where the weight of the terminal
hydrophobic chains, the weight of the middle hydrophobic

'35 unit and the weight of the linking hydrophilic units
each represent about one-third of the condensate.
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15 to 6 carbon atoms and one reactive hydrogen atom, n has
- an average value of at least about 6.4, as determined by
hydroxyl number and m has a value such that the
oxyethylene portion constitutes about 10% to about 90%
by weight of the molecule. '

20 . ... . The conjugated polybxyalkylene compounds described
in U.S. Pat. No. 2,674,619, issued April 6, 1954 to '
Lundsted et al, incorporated herein by reference, having
the formula Y[(C3I-Iso,,(C.",!L,O),,,H]x wherein Y is the residue
of an organic compound having from about 2 to 6 carbon

25 atoms and containing x reactive hydrogen atoms in which
x has a value of at least about 2, n has a value such
that the molecular weight of the polyoxypropylene
hydrophobic base is at least about 900 and m has value
such that the oxyethylene content of the molecule is

30- from about 10% to about 90% by weight. Compounds
falling_within the scope of the definition for Y
include, for example, propylene glycol, glycerine,
pentaerythritol, trimethylolpropane, ethylénediamine and
the like. _The-oxypropylene chains optionally, but

35 advantageously, contain small amounts of ethylene oxide

 and the oxyethylene chains also optionally, but



20 wei ght percent of the enzyne cont ai ni ng conposition.

typi cal y of the classes and species of sur bashRnd; efuI
her ei n g‘%)%g%(?@ﬁ}n U S. Pat. No. 3,664,961 i ssued May 23, o%{

Norris, incorporated herein by reference. Nonionic Surfact ants
edited by 25 Schi ck, MJ., Vol. 1 of thd Surfactant Sci ence Seri es,

Mar cel Dekker, New Yor.k. 1983 i.s an eIIent ' erence on
the wi de vari et ? s(,lyc,‘orﬁ?dﬁ:rﬁfsn a '“rsaﬁ%/ W in the

practice of theopnmnt - invention. Nonionic surfactants useful in

t he i nvention 30 aI %E:Fy e f an
or gani ¢ hydr ophobi c g?i(’)élj' ané%ir% 413506%% lﬁﬁeﬁ’é gr%ﬁ% and are
typi cal |y producatime tagenmadtm iawe gfdvantageousl yruged cinl tlpthat i c,

al kyl aromat igC CES?@ ierlfh ath a
hydr ophilic aI kg “ﬁ% oxXI| % lrrsollel%vev&;w&% I n co%mn ract | ce IS

et hyl ene oxi de dorgpula: P“‘E}Hb? ’étcP%/# Ipr ovbereinePeds, t}SBI ?@Fhsl}lén@f

8\'0 ycg:g} 06910 aH adaaaid YoahiPouhd aBRDRY Cf ESHbowt Umé\é%@gzé%?daaﬂbeﬁyl
36 car b@5AMS At FonRraindng Breedchi v réyg%%?li‘ v%t‘m}ﬁrbﬁeﬂhmh

at om can be condersed avivdilied hyf eheovx2 den lmis i a svalue sughl ghytdr eheon

adduct s, | Y, e ide to
forma noni or?|t C @uﬁ%@ %é{@?%gfv%ﬁggn%yoﬁetﬁgf%ﬁ ‘E{'?}Q h?%r Oéhl lic
pol yoxyal kyl ene Jassh \ahontt4 sared)rruelheedavmhuenguch that pthei cul ar

hydr ophobi ¢ conpgauach Q?er@&?‘téﬂtatgfUéﬁédmoleculetfsyfféﬂ ap¥ateioy

di spersi bl e or water. sol ubl e compou havi ng t desired degree of
bal ance bet ween % ARMH 19¢% by 1\')3%9?@1‘: hyd?’épﬂbﬁ‘ﬁrp?éﬁﬁr thesoxypeppylene
noni oni ¢ surfactsidfns may comtaihcoptssallypveuti advantagééusly, small
1. Block pol yso xy£ 1?1¥tl_§ ngf pg,';ﬁgfggg hg:lc:le.ge and the oxyethylene chains may
contain also optionally, but advantageously, small
amounts of propylene oxide.
. The most preferred nonionic surfactants for use in
compositions practiced in the present invention included
20 compounds from groups (5), (6) and (7). Especially
preferred are the modified compounds enumerated in

groups (6) and (7).



pol ymeri c conpounds based upon pr opyl'ene gl ycol et hyl ene gl ycol,
gl ycer Liret hyl ol propane, and 15 et hyl enedi am ne Lnitiator
reacti\?vleo%%//dg?@gen conpound. Exanpl es of pol yneril(,:é‘@g%r%g’a s made
froma sequenti al propoxylation and et hoxylation of initiator

are commercially available under the tradé#ane Pl uronic and
Tetronic manufactured by BASF %:orp. , .20 ~Pluronic conpounds are
di functional (two reafkpoples of espegiaddyspresprsedd sommensd ady
condensi ng et hyhefgcexhtde are listedl hnaTApdeoghqbi ¢ base fornmed by the

addi tion of propyl ene oxi de tom hydr oxyl groups of propyl ene
gl ycol . This hydrophobic portion of th =tit e wei ghs 25 from about *

1,000 to about 4, 000. Exiamglese afkiRiefertdirCommercialadimiidmissindwi ch this

hydr ophobe get&gﬁg%;%dsgggbuﬁi groups, - (mg%%sby | ength to

constitute Tr ) 0% by wei ght to abOUT y wei ght of the
final ABr&BQ) & (PO) ,H30 Tetronic cofFdtens §Fe2l '
tetra-functional block copol yners deriveddp he genti al
addi ti on of Erggegl ene_oxide and ethyl ene oXi ggb{’d%(et E% enedi am ne.
The nol ecul ar HFERPLoAEChe FRYWA ene oxi dé hydr oSigdonic  JL-88%ges from
~about 500 to about 7,000; and, t-he 35 hydrophUﬁgl(mmlpm _axide, is
added to copstjtute fr ' bout 10% by wei t Q. _about @80% by wei ght
o rhe © °28% hltbBolr 1)~ (BT b6o10 BOLy-hetdlne  SL-242
PCT/ US95/ 05878 . Ce34(PO); (EO) 5I-‘IDh 2.
Condensation p _ ne e adekyl . il Lei 2 qa) kyl
chai n, of straéggpﬁézai?iﬁozf (ﬁ@"’ ((yt?r)'éir?ched chai nPg’gS{Pqu&u a |ton, sg‘{}eﬁ ‘
singl e or dual alkyl constituent, containsGneffAheut (BOYa (RODUt 18
car bon 5 agpms with fromabout 3 to about 50 noles of ethylene
®
15 Alcohol- (PO),- (EO),-benzyl Triton DF-12
. . ) C8-10 (PO) 2°(Eo) 13'benZY1
Alcohol- (EQ) .- (BuO) JH Plurafac LF-221
| : ' cqu(EOASJ(BuO)LQ
Alcohol- (EO) .~alkyl Dehypon Lt-104
20 - Cag-10 (EO) 1,CH,OC,H,
' ®
Alcohol- (EO),-benzyl Triton DF-18

Ci4-16 (EO) 1¢~benzyl

25
a NMR analysis
AP = alkylphenoicy
EO = ethylene oxide
PO = propylene oxide
30 BuO = butylene oxide

. ® .
Triton is a registered trade name of Union Carbide Chemical &
PlasticseCo.

Surfonic isega registered trade name of Texaco Chemical Co.

35 pPoly-Tergent is a registered trade name of Olin Corporation.
Plurafae i8 a registered trade name of BASF Corporation.
Dehypon is a registered trade name of Henkel Corporation.



oxi de. The al kyl group can, for exarrpl‘e, be represented
di i sobut ¥\ &68esetd - 2ny! , .pol ynerized propyl ene, iso-
“and di - nony?‘g Exanpl es of comerci al conmpounds of t 'S chmﬂ ry are
avai |l abl e on the market 10 under the trade nane |gepal nmanufactured by
Rhone- - Poul enc and Triton manufact ur &P by Uni on Car bi de.
3. Condensation products of one nole of a - saturated or unsaturated,
strai ght or branched Chain al cohol having from about 6 to about 24
carbon atons = 15 W|th from about 3 to about 50 nol es of ethyl ene oxide.
The al cohol gmg 8 Bog antad cohol s in the above
del i neat ed carbon ran e0 t f ng a
speci fic nunmber of car ongghr]'n@% a‘io@%% Df m"nt:"hl g'cr %Eld:? %%Q ‘{B‘esé of |ike
comercial 5 2eg§ntSaéﬂ:&man§at@eesvama§ﬁ @fuw@mqm@ t,srtmf@qm \'5:3-5 310
manuf act ured by %ebbmﬁﬁ%'ii‘t@%sc%f e gxfe%@n@. 1nvent1d1PnUfGE$é¥£ﬂl[3p>’ ;"
nole o

Vi sta Chem cal . ensati on products, of one
saturated - se@l’- HH&&FUP&P@G’“% éernthl&h FoameFed anshifeamr boxyl i ¢

Zg amgI havi Bg féﬂgbdb.;ilzbr& mlﬁirfutak&twd ﬁorap;ﬂmumam in CIP sydt¥hs
about t o about .50 .npl.es et ene . oxi de. noi et n
consi st of m xtuP‘é‘g‘ S"P aci ggw_eﬁ’ Hem‘t in cogp&;ét&aq%&n%ﬂ %n%fa
range or it &8n thisi inventdon des:Lgneahfabzhduugig @anpeﬂe‘amngmber of .
carbon atons wt 3 I ounds of
this che%e;!tht%g%%?gyév%q&ﬁ%%egﬁ%q% Strun C("ll'iatbraagP

name Nopal col naemPdeVs: detiersiaek dolafisnsdisapensed onto surfagesy as a

manuf act ured by lbam, CaemiClclar Honionics woulc Hd%é‘q]%éﬁb[éé) utilicy.
et hoxyl at ed carboxyllc aci dsg, 35 -conmonl | ed p et hy ene g yCoO
esters, other = The sepigpoliar AQndQndGe sy ‘@{ he tamine

gl ycerides, 15 oxidelsyCc phiospliie Eatidusdr Isﬁﬂ(mﬁwla&ﬁl Cﬁhe:.r_‘ WO

96/ 06910 alkoxylated derlvatlves PCT/ US95/05878

8. Amine oxides are tertiary am:.ne oxides
correspondlng to the general formula:

20

25 | |

wherein the arrow is a conventional representation of a

30 semi-polar bond; and, R}, R?, and R may be aiiphatic,
aromatic, heterocyclic, alicyclic, or combinations
'tl;ereof. Gene:ally; for amine oxides of detergent
interest, R* is an alkyl radical of from about 8 to about
24 carbon atoms; R® and R?® are selected from the group

35 consisting'of alkyl or hydroxyalkyl of 1- 3 carbon atoms
.and mixtures thereof; R‘ is an alkaline or a
hydroxyalkylene group conta:.n:.ng 2 to 3 carbon atoms;
and n ranges from 0 to about 20.



38 sorbitan/sorbitol) al cohols have application in this

invent| % éuipeC|aI|zed enbodi nents, particularly i ndi rect food
addi ti v 3 g ations. Al of these ester noi et | eSCRAGSUHB or nore
reactive hydrogen sites on 5 their nolecul e which can undergo further
acyl ation or et hyl ene oxi de (al koxi 44) addition to control the
hydrophilicity of these substances. Care nust be ' exerci sed when

addi ng these fatty dfefulwatsy fseluble amine rewigelrsurfactanbapasetions -

of the present ddliHdd Erom ]&é%@éﬁﬁ@%ﬁr‘%ﬁfﬁwa@ﬁéﬂ ct gwggzyrres
because of tent] al Jé:i:i?rr’gatlbll oam ng

al koxyl at ed nofid¥Ids ad?’é‘%r%’? d Spe‘:lf%l%ll?ﬁ%]‘le%t%rwm%eﬁ-rq!oam ng -
a:c k?ﬁyl at ed nommmmmhylamms el )i &M&cﬁnﬂ)ﬁﬁétmiﬁﬂﬁét&ﬁléél rit
o) is Q in, conjunction n ent s

so as to co a}é cf@a‘#“b%%?ﬁ%mo?e 1 kt%?r\g—'ﬁ?woﬂé" g?‘yg?‘ﬂg“

det er gent corrpmmtde:),n hexadedl dimeshylantnefoxide, nonionic | ow foaning -

surfactants | nigifSsecylqimethy dns JOROHIS Seotaldidlhsbypeimdi (i ed,

20 essentially gne oxi d eéne gl ycol

to provide a hyisishi |d;o<%ﬁcsd1ec§,imxebamme oxifi#ecul ar wei ght; and t hen
addi ng propy! e%%&&ﬁmlirop mﬁﬁérb:bmom@,a&e &Y D&iSY ﬁgyigﬁlﬂew'de

(ends) of the nol ecu ophoblc ortion of t ecul e
25 wei ghs AlomBHAR, TeRxR ?F%]o‘gﬂ?u%y W%t??‘ 42+ centr al

]b_ydrlophlle ctmwwad@:;ﬂm&mtyullmetmm@ptbw%by wei ghL of the
i nal nol ecul e ese._r.ev ur.oni cs ctur
‘Corporation und®f Wetﬁkﬁ)scfogecy FHRE S5 abl??@[}? ‘g’é‘?@ﬁ?ghyi/) QO (
~ Li kewi se, the'Bnd&nnxyr1+h¥dmdx&pzmpxlamzn¢wQxhded dlmethyby(BASF
Cor poration by ]{]Fﬁ:c@ﬁﬁ&@g apdid i et hyl ene oxi de and
propyl ene oxi de ene)gil')am ne d &gl&é 3I"‘n6 %ydrophobl c portion of the
nol ecul e V\é%hé:#mﬁa ecyldimethybamime toxideand, Yododeeexy h2- cent r al
hyferplhlle R S oSy TW 1020 Byd ¥ek Pt ny ) £R2a&YoxEaght of the final
ol ecut €. Useful semi-polar nonionic surfactants also include

the water soluble phosphine oxides having the following

structure:
20 RZ
R'-P—s0
25 13

wherein the arrow is a conventional representation of a
semi-polar bond; and, R* is an alkyl, alkenyl or

30 hydroxyalkyl mo:.ety rang:l.ng from 10 to about 24 carbon

: atoms in chain length, and, R? and R® are each alkyl
mo:l.et:.es separately selected from alkyl or hydroxyalkyl
groups conta:.m.ng 1 to 3 carbon atoms

Examples of useful phosph:.ne oxides 1nclude

35 dlmethyldecylphosphlne oxide,
dlmethyltetradecylphosph:.ne oxide,
methylethyltetradecylphosphone oxide,



.

WO 96/ 06910 - PCT/ US95/ 05878

39 6.. Conmpounds fromgroups (1), (2), (3) .
whi ch ar¥0 A¢°19 ed by "capping” or "end bl ocking" the . ge’qﬂfsgg'?ﬁ%l
hydr oxy group or groups (of multi-functional - noieties) to reduce
foam ng by reaction mﬁth a smal | 5 hyd®phobi c nol ecul e such as
propyl ene oxide, butylene oxi de, benzyl chloride; and, short chain
fatty acids, dimet lémie;qwlpmqgnhm |Q?@51Q:-orﬁleﬁ'qrh}rﬂg-3'r om1 to about 5
carbon atons; g gbgyaagyidgayyﬂhoggﬁyhérg&iggxiggéa reactants

h

such as thlonyl | orirde mhlc convert ernlnal hydr.oxy groups to a
chloride group. hydsexyethyl dQQQﬁﬁmRhﬁﬁRﬂ%?Q(9¥¥ﬁ?¢(§¢§nal hydr oxy group

may lead to bxs(t@*drd@éﬁ@lt hyl ) et ity IpohdEpeine -dk gk, or all-heteric

noni oni cs. Additi onal exanples of effective |ow foam ng

15 noni oni cs i ncl ude: The al kyl phenoxypol yet hoxyal kanol s of.

U. S. Pat No. 2,903, 486 issued Septenber 8, 1959 to Brown et al.

hereby i ncorporated by reference, represented by the formul a 20

25 in which Ris an alkyl group of 8 to 9 carbon atons, A

is an al kylene chain of 3 to 4 carbon atons, n is an i nteger of 7
to 16, and mis an integer of 1 to 10. -+ The pol yal kyl ene gl yco

condensates of U S. Pat.



30 No. 3,048,548 issued August 7, 1962 to Martin et al., her eby
I ncorp reference, having alternating hy 1]
oxyet h%gtﬁglg%gﬁgi ns and hydrophobic oxypropyl ene gﬁﬁﬁﬁébﬁ@e t he

wei ght of the term nal hydr ophobi ¢ chai ns, the weight of the mddle
hydr ophobi c 35 wunit and the wei ght of4éhe |inking hydrophilic units
each represent about one-third of the condensate. WO 96/ 06910
- PCT/ US95/ 05878 - - : 40 . The

def oam ng noni oni ¢ YerfiaPaARhs fHFPMIe Gurfactants Wist fitheNoin 2 B&2. 178
i ssued May 7 1968 .to, Ligsant et

al ., . incorporated. herein b
reference, havitfgitple the waﬁﬁﬁuﬁ?%“h%ﬁrﬁHk#Qﬁ%ié%ﬁQQﬂﬁqﬁﬂ?eﬂbﬂcﬁkkﬁﬁﬁn z
i s al koxyl at ablthe structwdesrial, R is a radical derived froman al kaline
oxi de whi ch can be et hyl ene and prppylene and n is an integer
from for e?anple; 10 to 2,000 or nore &hd z is an I nt eger .
~determ ned by the nunber of reactive oxyal kyl at abl e groups. - 10
The conj ugat ed pol yoxyal kyl ene conpounds| descri bed in US. Pat. No.
2,677,700, issued May 4, 1954 to Jackgpn et al., incorporated
herein by reference, corresponditng to the formula '
Y(C[err]H[err]C»[err](C[err]H[err]C»[err]H wherein Y I's the residue
of organi c_conpound havi ng from about 1 15 to 6 carbon atons and one
reactive h&@rogen atom n has ad!%verage val ue of at |east about
6.4, as determ ned by hydr oxyl nunber and m has a val ue such that
t he oxyet hyl ene portion constitutes about 10%to about 90%
by wei ght of the nolecule. 20 The conj ugat ed pol yoxyal kyl ene
conpounds descriliegrein the arweowl i® Paronvent el BEresentatioprof §, ‘
1954 to N . A orgonat N SRy Eﬁisﬁ havi ng
the formula Y[ theﬁr #&%r o(ﬁ%'rerﬁr{%[ el??]l%[ g‘?‘r %)k é'r F?I’—!]h?grr._ qje?é“l nyYis

rom

the resi dudS moiety of about 8 to about 28 carbon atoms, to
about 5 ether linkages and from 0 to about 2 hydroxyl
substituents; and R? is an alkyl moiety consisting of

alkyl and hydroxyalkyl groups having 1 to 3 carbon
atoms. '

20 Useful examples of these sulfoxides include dodecyl
methyl sulfoxide; 3-hydroxy tridecyl methyl sulfoxide;
3-methoxy tridecyl methyl sulfoxide; and 3-hydroxy-4-
dodecoxybutyl methyl sulfoxide.

Anionic Surfactants

25 Also useful in the present invention are surface
active substances which are categorized as anionics
because the charge on the hydrophobe is negative; or
surfactants in which the hydrophobic section of the
molecule carries no charge unless the pH is elevated to

30 neutrality or above (e.g. carboxylic acids).
Carboxylate, sulfonate, sulfate and phosphate are the
polar (hydrophilic) solubilizing groups found in anionic
surfactants. Of the cations (counterions) associated
with these polar groups, sodium, lithium and potéssium

35 impart water solubility; ammonium and substituted
ammonium ions provide both water and oil solubility;



of an organi ¢ conpound having from about 2 to 6-carbon 25 atons and

cont ai ni ctive hydrogen atons in which _ X ha aI ue of at
| east ab%&ﬁwgﬁ has a val ue such t hat the nol eculg‘F{;1 ? of the

pol yoxypr opyl ene hydr ophobi ¢ base is at |east about 900 and m has
val ue such that the oxyethylene cont&nht of the nolecule is 30
from about 10%to about 90% by wei ght. Conpounds falling within

the-scope of theandsifialrdum;obayium, and magneddunt mromedeplail propyl ene
glycol, glyceringg ubility.pentaeryt hritol, trinethylol propane,

et hyl enedi ani ne ané the | ike. The oxypropyl ene chains optionally,
. but” 35 advant ageBﬁsF?Oséoﬁ!“él Aeshrdmn theo @tts wdengtanshe andquics

and the oxyethyl gpe ehakl3entSdetRirsdne Isurfildtants a¥d ¥t efore,
PCT/ US95/ 05878

advant ageous| 3, EBWPEPA 2RgLEigRsuRes PSART myer‘?@tel%ent mRpsitions.
Addi ti onal conj ugehettapdlyyohpaekelrenandofiaee have high diddny prgfilles whi ch

are advant ageousuﬁlgieilhﬂ.?:t Q?xellr ugd AYRCYL aq.n%l(gh téuécézpc"z‘?ﬁi&?

dtoth
EFE E:[eZP?]nH[ e(r)r] Olpvedp( Che cdprpdmg GysthemsHgusty |asiiRigireuits Hthatesi due
~an orgg%l.ﬁrgo'glﬁ?i'&% égﬂ%dcrft(l@labo%‘ﬁex}é% 18, Bl Dt are very

at ons and cont ai ni % reacti ve rogen atons I n
val ue of 1 oif02, ugefyd adﬁame@@w rafeyred compsm%wcafr Wﬁﬁght of

the pol yoxyet hyI praseaktt 1ORren% idhh; at low |p§z\§:§e s 4 aﬂd cEBcﬁ?’éré‘ti’
such that the é@ %%I ene cont.ent, of th I ecul e i s from about
10% Lo alth S0, DAATHMS NORiGRiG ox SR one

chai ns may cont aappificatisn Wn MIP athdritikee dodny, ccsmf&dlled dﬁeamnt s of
CLY om0 e YoM R S S eapcracsoffUF b alens
15 compositions de51gned to yield foamlng detersive
solutions. Certainly, anionic surfactants are preferred
ingredients in various embodiments of the preseht
invention which incorporate foam for dlspenslng and
utlllty -- for example, cllnglng foams used for general
20 fac;llty cleaning.
' Further, anionic surface active compounds are
useful to impart special chemical or physical properties
' other than detergency within the composition. Anionics
can be employed as gelling agents or as part of a
25 gelling or thickening system. Anionics are excellent
solubilizers and can be used for hydrotropic affect and
cloud point control. Anionics can also serve as the
solidifier for solid product forms of the invention, and
so forth.
30 "The majority of large volume commercial anionic
) surfactants can be subdivided into five major chemical
classes and additional sub-groups: (taken from
"Surfactant Encyclopedia", Cosmetics & Toiletries, Vol.
104 (2) 71-86 (1989); and 1ncorporated hereln by
35 reference).
A. Acylamino acids (and salts)
1. Acylgluamates



The nost preferred nonionic surfactants for use in conposi tions

practi he present invention included 20 conpqunds_from groups

(5), @%dyghg”%’ ~ Especially preferred are the ?ﬁﬂ"ﬁ%’(‘}s’%ﬁnpounds
enunerated in groups (6) and (7). WO 96106910

PCT/ US95/ 05878 48 42

Exanpl es of espeC|aIIy preferred conmerci al - surfactants are listed .
in Table I1. Acyl peptides . Table |1 .
Exanpl es of Prefer r3e_d EypEsLimded¥pni oni cs 5 General Structure
Exanples[err] ' AP - (EOQTJerr]- (PC»[err]H Triton

CF- 21 4. Taurates Clerr]P

(EQ [err] (PO) Eer r] itarboxylic At ipholand Eﬁ)lltmr] (PO err] E
Sul fonic: JL~80X

derr] (EO) err] (PO)J{ er rﬁlllfamncl(?cﬂscomd a(%’f%ﬁ"ﬁs)( EO) [ err] H

Pol y- Tergent SL-=42. Ester carboxylic acids

PO E fﬁfgﬂgd
(C[Pg; { ]er E] % I[Eg; { ]eg r]g) [ g&;‘% err cﬁrboxy ol y-Ter gent SLF-18
Cerr] (PO [ert] (Et@q@hql(méf@lfd jesters (md malm)

-(PO[err]-(EQ [ erddrfdy |acids (and salt@Y'ton DF-12

gl[ﬁ: ;1: gCPC))l[Lole:r r22(1EO) [.err oy ben'zgethlonates Al'cohol - (EO([err]-(BuO][err]H

C[err](EO)[err](Bu@[erm]kylaryl sulfonitds (EO)[err] al kyl
Dehypon Lt-104

qerr](Ec»[err]m[e’r*r]&["e%]r]ﬁ]e?? ates Al cohol - (EO)[err]-benzyl "
Triton DF-18 . Sulfosuccinates :
' E. Sulfuric acid esters (and salts)

15 1. Alkyl ether sulfates

2. Alkyl sulfates

It should be noted that certain of these anionic

surfactants may be incompatible with the enzymes

20 incorporated into the present invention. As example,
thé_ach-amino acids and salts may bé incompatible with
proteolytic enzymes because of their peptide structure.

Examples of'suitable synthetic, water soluble

anionic detergent_éompoundé“are the ammonium and

25 substituted ammonium (such as mono-, di- and
triethanolamine) and alkali metal (such as sodium,
lithium and potassium) salts of the alkyl mononuclear
aromatic sulfonates such as the alkyl benzene sulfonates
‘containing from about 5 to about 18 carbon atoms in the

30" alkyl group.in a straight or branched chain, e.g., the
salts of alkyl benzene sulfonates or of alkyl toluene,
xylene, cumene and phenol sulfonates; alkyl naphthalene
sulfonate, diamyl naphthalene sulfonate, and dinonyl
naphthalene sulfonate and alkoxylated derivatives.

35 Other anionic detergents are the olefin sulfonates,
including long chain alkene sulfonates, long chain
hydroxyalkane sulfonates or mixtures of alkenesulfonates



Cerr](EOQ[err]-benzyl 25 a NMR anal ysi s

P = al WO B9tk y _ EO = et hyl ene oxi de PCT/US95/05878 PO =
propyl ene oxi de 30 BuO = butyl ene oxide - Triton is a
registered trade nane of Union Carbide Cheggcal & Pl astics[err] Co.
Surf onic isea registered trade name of Texaco Chenical Co. 35
Pol y- Tergent  ighd HyRftsh Béhrid asiel frired . JATs S0 RO 8448 Nare the

T L e, o B o el Sk sutEmessoso
ypon is a r

PCT[US95/g5838and aromatic poly(ethyleneoxy) sulf#ées such as ©B&i - F0|ar
Noni oni ¢ Surf act oni oni ¢ .surface
active 5 fd’g#%%ﬁ eo%m%q%gn%qg)sgn cﬁrcﬁ%hﬁ?‘b% %Ps%&m{;?%ﬁt oxide uf“ng

i n conposi tisonnaiyl phenak eUsualBnthaving G nes ab | quethyleneegronﬁlsar
noni oni cs are ' e an c their .,
‘application in é%g %%§E¥ (&ﬁénﬁgrt%c%}afbmev%%Zﬁ{f “Qé Q %§§§F¥|ona
embodi nents of selearedidepending orpmstlgeuemamxcmgh f@atmll;aéannngnd

met hodol ogy, suile aseddsidhdYeh €ani ng which often enpl oys detersive
sol utions di spensed onto surfaces as a
The most preferred anionic surfactants for the most

10 preferred embodiment of the invention are the linear or
branched alkali metal mono and/or di- (Ce.,.)alkyl diphenyl
oxide mono and/or disulfonates, commerdiglly available
from Dow Chemical, for example as DOWFAX 2A-1, and
DOWFAX CeL.

15
' Surface active substances are classified as
cationic if the charge on the hydrotrope portion of the
molecule is positive. Surfactants in which the

20 hydrotrope carries no charge unless the pH is lowered
close to neutrality or lower are also included in this
group (e.g. alkyl amines). In theory, cationic
surfactants may be synthesized from any combination of
elements containing an "onium" structure RnX*Y" and could

25 include compounds other than nitrogen (ammonium) such as
phosphorus (phosphonium) and sulfur (sulfonium). 1In
practice, the cationic surfactant field is dominated by
nitrogen containing compounds, probably because
synthetic routes to nitrogenous cationics are simple and

30 - straightforward and give high yields of product, e.g.
they are less expensive.

Cationic surfactants refer to compounds containing
at least one long carbon chain hydrophobic group and at
least one positively charge nitrogen. The long carbon

35 chain group may be attached directly to the nitrogen
atom by simple substitution; or more preferably

indirectly by a bridging functional group or groups in



foam semi-pol ar nonionics would havé i mediate utility. The

sem - pg‘l@;ﬁ,d}gw onic surfactants include the am ne 15 lgg:ciyﬁlgggms!p,gosph| ne

oxi des oxl des and their alkoxylated derivatives. 8.
Am ne oxides are tertiary am ne oxides corresponding to the general
formul a: 20

[err] erein roow,i s a caqnventjonal, representation
Lert] 25 aaropbia Sobaerimheamaaon Mhinge” syl 0nRl el S

alhipha]EicGe make theondlieculee merec hydrophillicy anidc heticeC @idtie) aat@ys
t : ! t t,
thereof . Cenepalbuy 5 Mg 0X8s PloalBl e dith1ipeg pyl ROt Rlerr]

s an al kyl ¢ oM about: r 560 atonB
Rl err] and R surfagtentemixtades,oor watgrogeluble3s Foondinctrieagest al kyl

hyd | k _
g_::] a?/kglof(%% Of‘“gtg)} éoiugaggggoi?gﬁflgﬁglg Pgﬁmr?n?tg:éﬁdtaﬂ %q_.l; R err] |-s

P C carbon
atoms; tezgkdanyr aNd8s STOMPS Canabgudnkyoduced m

PCT/U395/0587§1trogen can be quaternized with low fblecular welght
alkyl groups. further, the nitrogen can be a member of
branched or straight chain moiety of varying'degrees of

10 unsaturation; or, of a saturated or unsaturated
heterocyclic ring. In addition, cationic surfactants
may contain complex linkages hav1ng more than one
cationic nitrogen atom. - ' '

The surfactant compounds classified as amine

15 oxides, amphoterics and zwitterions are themselves

cationic in near neutral to acidic pH solutions and

. overlap surfactant classifications. Polyoxyethylated
cationic surfactants behave like nonionic surfactants in
alkaline solution and like cationic surfactants in

20 acidic solution. The simplest cationic amines, amine
salts and quaternary ammonium compounds can be
schematically drawn thus:

25

30 . : _
R represents a long alkyl chain, R’, R’’, and R’’’ may
be either long alkyl chains or smaller alkyl or aryl
groups or hydrogen and X represents an anion. Only the
amine salts and quaternary ammonium compounds are of

35 practical use in this invention because of water
solubility.



Useful water soluble amine oxide surfactants are selected fromthe

coconut vk ofadohW al kyl di - (1 ower al kyl') am ne oxi @eqgrussheahd i C
exanpl es o?&ﬂ%?ch are - dodecyl di met hyl am ne oxi de,
tridecyl di net hyl am ne oxi de, 5 etradecgldinethylanine oxi de,

pent adecyl di net hyl am ne oxi de, hexa écyldinethylanine oxi de,

hept adecyl di net hyl am ne | de, _oct adecyldi net hyl al ne __0oxi de,
dodecyldipropylanfnghgxiggPe ma3°r1€¥t¥gd£3§98iE?%B?Faﬁ?ﬂ@egfﬁﬁi,
hexadecyl di pr opydteivmic suftfackants tanrbdesybdivitigiainbe doudemajor

oct adecyl di buty ] oxJ, de i - _ xye o] | am ne oxi de,
bis(2-hydroxyet¢§§%§€§ 44 adg%%éé%%% §&Ph9g¥gé§broB@%&%ﬂng%§§ide,

~di et hyl - ( 2- "SurfagtankyBodeciopadial, oLoametice & Toilekries, Vol.

trioctadecyldi Y{( &1 86-9¢1 §2988§; 3afladeRa¥¥pdrated herei :
hydr oxypr opy dr??g-FyH}oxyethsF?an?neaoxide. ¥p_ra € _erﬁégfﬁy sem - pol.ar
noni oni ¢ sur f ackef@EeRF8e i ncl ude t he wat er sol ubl e phosphi ne oxi des

having the fol | gw ngalkylamifiésughtiesalts$0 _ _
[err] e_arrow i s a conventional representation

25 erei.n t
of a sen$=poI%}kgﬁﬂa?lgﬁEPEﬁfgﬁr] is an al kyl, al kenyl or 30
hydr oxyal kyl noCety raBghogylatedla@mineabout 24 carbon atons in

chai n | ength; d R2 - ach al kyl noi eti es separately
sel ected frg%1:ﬁkyl oraﬁ§5§%§g%ﬁﬁgl groups containing 1 to 3 carbon

at ons. Exanphdkydbenzyildimekbydammendumdsealitsc] ude 35
di met hyl decyl phosphi ge oxhi{¢) penzenedis@BtRY! t et radecyl phosphi ne oxi de,
' 3. Heterocyclic ammonium salts
4. Tetra alkylammonium salts

.15 As utilized in this invention, cationics are specialty
surfactants incorporated for specific effect; for
example, detergency in compositions of or below neutral
PH; antimicrobial efficacy; thickening or gelling in
cooperation with other agents; and so forth.

20 " The cationic surfactants useful in the compositions
of the present invention have the formula R,'RZ2Y;2
wherein each R' is an organic group containing a straight
or
branched alkyl or alkenyl group optionally substituted

25 with up to three phenyl or hydroxy groups and optionally
interrupted by up to four structure selected from the
following group:

0 0 g’ oM 0 0 H
I JN i ] SN
-€=0-, <=C-N-, =-C=N-, =0=, -0-C-0-, -0-C=-N-

35



met hyl et hyI tet radecyl phosphone oxi de; WD 96/ 06910

PCT/ US 45
di et hy exadecylphosphlne oxi de, diethyl - : PCT/US9S/05878

hydr oxyoct yl decyl phosphi ne oxi de, bi s(2-
hydroxyethyl)dodecylphosphine oxi de, and 52

D1y dr oy ret i e G R ana wndfh LY, rom

Sem - pol ar nomibanitc & wd &2 ardrbars efudmeher athe A'sgroups mayncl ude the water

sol ubl e sul fo’gﬁt&mﬂﬁ@%o‘qmaﬁm W&o 12 etdd YL 'm is a

ferr]

number from 1 to 3. No more than one R! group in a
5 molecule can have 16 or more carbon atoms when m is 2 or
_more than 12 carbon atoms when m is 3. Each R? ig an-
alkyl or hydroxyalkyl group containing from 1to 4
carbon atoms or a benzyl group with no more than one R?
in a molecule being benzyl, and x is a number from 0 to
10 11, preferably from 0 to 6. The remainder of any carbon
atom positions on the Y group are filled by hydrogens.
Y is selected from the group consisting of, but not
limited to: _ ' '

15

20

25 - . C—N+

30- _N*—(Czl'l‘O)p p=about 1-12
_ [

35 -
(czﬂ4o),—r1+—(czﬂ40), p=about (=12



wherein the arrow is a conventional representation of a sem - pol ar
bond; angodglgdb]l is an al kyl or hydroxyal kyl 15 noi et yl,.:gaffm@_,%?7 8 to
about 28 carbon atons, fromO to about 5 ether |inkages an ?ron10
to about 2 hydroxyl substituents; % Rlerr] is an alkyl noiety
consi sting of al kyl and hydroxyalky groups having 1 to 3 carbon

at ons. 20 Useful exanples of .these sul foxides include dodecyl

met hyl sul f oxi de; 3-hydroxy tridecyl nethyl sulfoxide; 3- met hoxy
tridecyl nethyl sulfoxide;-and 3-hydroxy-4- dodecoxybutyl net hyl

sul f oxi de. Ani onic Surfactants 25 Al'so useful in the present
i nvention are surface active|subst ances mhlcg are categorized as

ani oni cs because t he charge n t he hydrophobd is negative; or
surfactants &n which the hydropheble seetion of theS t— nol ecul e carries
no charge unless the pHis eIevatetho 30 neutrglity or above (e.g. ..
car boxylic acids). Car boxyl atle, sul fonate, sdlfate and phosphate are
t he pol ar (hydrophilic) solubilizing groups found in anionic
surfactants. O the cations (counterions) associated wi th these
pol ar groups, sodium Ilithium and potassium’ 35 inpart water solubility;
anmoni um and substituted anmoni um i ons provi de -both water and oi

sol ubility; WO 96/ 06910 _ - ,
PCT/ Us95/ 058%8 47 and,

cal cium barium and nagnesi um pronote oil solubility.

As those skilled in the art understand, anionics- - are excellent
detersive surfactants and are therefore, o favored additions to heavy
duty detergent conp05|t|ons Gerfer al*y* however, anionics have hi gh
foam profiles T P

15
20 ' ' $

25 ' | o | -
\S) ; and mixtures thereof.
30"

L is 1 or 2, with the Y groups being separated by a
moiety selected from R® and R® analogs (preferably

35 alkylene or alkenylene) having from 1 to about 22 carbon
atoms and two free carbon single bonds when L is 2. 2
is a water soluble anion, such as a halide, sulfate,



which [imt their use alone or at hfgh concentration | evel s in

cl eanl‘Pg Eféglsms such as CIP circuits that reqwl,rcq."gggbgst, f oam
contr wever, anionics are very 10 useful additives to preferred
conposi tions of t he present invention; at |ow percentages or in
cooperati on with a | ow foam ng néﬁlonlc or defoam agent for

application in C P an | ke foam co troIIed s; and,
at hi gher cod@%ﬁ?Y%f?gﬁgt?n h¥ ?ﬁéﬁ?’ or E% 8 o§ﬁﬁP8n5p35§F§ﬁ%&ra§’yield
f oam ng det ergireferred beingl chlonideCebrambtyg, aoddde¢ sulfateaotrs are

preferred w.dngredients | arkQu t t
I nvention mhlﬁﬂt?%% 3%@?%?% ?%%ﬁ?%brigl%pgﬁggggnggdalgg EE%cE%&%EPy - -
Exagﬁle, clln@eugrabzuy u§euheocagenauagcompozentac|||ty ?Iea?lng t

urt her i o e ounds are .. usefu o i npar
speci al cﬁ%mﬂn BSLeL s agertles ot her than deter gency
within the conposiAmphoterignpugtactants EaﬁtﬂénePﬁFByédbé§1§e GMagent s

or as part ofa@iqic ngSbhh.mﬂcogrbhpCKﬁal a8 oyghaic Aydedphobike excellent
solubilizers and can be used for gg%ﬁtroplc affect _an cl.oud poi nt

control . Ani c#¥€¥PcanThPEE L8PYE § des may begny,of; apipgic rﬂ i d
product formscatibhtci greupsodesardbed in theopireceding sedftions. The

j ori | l, | b
subai vi ek nboSEr, BLhEEgPACHEA o 282420 Cazporylac) B anE e PO
sub- gr oups: (paednminant functiongdr gxoups, BAShougbednaa fewsnetics &
Joiletries, Vgtryctures égifeﬁktzl &m@.&%&% gheaghb&e%reo%atp%égﬁraeéﬁ by

35 reference) l'am no_aci d ‘
Acy|g|uanatesprov1dﬁ0tyg/939551ve charge Surface actlve agents are

PCT/ US95/ 058781 agsified as amphoterics if the charé® on the
15 hydrophobe changes as a function of the solutions pH -
to illustrate:

[RNH (CH,) .CO,H] "X~ * w [RN'H, (CH),CO,"] * = [RNH(CH,),CO, 1M"
20 3

X- represents an énion and M* a cation. )
25 Ampholytic surfactants can be broadly described as
derivatives of aliphatic secondary and tertiary amines,
in which the aliphatic radical may be straight chain or
branched and wherein one of the aliphatic substituents
| contains from about 8 to 18 carbon atoms and one
30 contains an anionic water solubilizing groﬁp, e.g.,
' carboxy, sulfo, sulfato, phosphato, or phosphono.
Amphoteric surfactants are subdivided into two major

1 Low pH Solution: Cationic Hydrophobe
2 Intermediate pH Solution: Isoelectric Hydrophobe

35 3 High pH Solution: Anionic Hydrophobe



2. Acyl peptides 3. Sarcosinates - 4. Taur ates

B. Car bvewbie9taci ds (and salts) 5 1. Al kanoic P%."‘i‘ll‘i’@sﬂlﬁd‘)g

al kanoat es) 2. Ester carboxylic acids . Et her

car boxylic acids C. Phosphoric acid ers (and salts) D.

Sul fonic acids (and salts) 10 l{'1. |seth|onates 2.
Al kyl aryl sul fon . 4
Sul¥osuz0|nates éigésesE étFFﬁP,?rg@:d%g§% % §n§XF&§Pedla15 1.

Al kyl ether’ suIfﬁEﬂEQL;Q§.&JZQ;l§Z;;&EkyNbiulﬂauegz) 69 71 (1989)lt shoul d
be noted that cegtai nagl1vBeaexgq! Eh lenedia i&r %%:alk 1

i nconpatible wth theh§g§$§§§th§2 m1 22633 5Ha F %)p ltg)

i nvention. Assexanpl e, I'-am no aci sal ts

i nconpatible with, N-alR?Qh&thth%1§BZXEﬁa %ageuse OI their peptlde
structure. . Exanpl es of suitable synthetic, water sol uble .
ani oni ¢ detergent conpeam&ylahgd&b&yaﬁﬁgﬂlumhaﬁﬁolln%51%U%$H1Hé§¥%e%ﬂﬁ8n'Um

such as nono- t.or et hangl am ne) al kal i, 'metal (such as
Sod unm  FonrBRPasdopopat. Fing SIeRLZr bEng J0RY Shaen FaRBARYLLe
aromatic sull@naaesdsmoh asdelrévatliye)berithndialkiydnatdylenediantiond ai ni ng

f bout 5t a 0 I up
Straight or br anchaijerp2ai@aiBholhatl WirelBranralard GeriValitad v
sul fonates or ofSHbﬁyguﬁﬁtubNér°1YSlS and aiog- o@nenegand fhenol

sul fonat es; a|thmﬂaHBbm§h€”§1ng Q@ib?bﬁgie ang&%] ffy akgt

Sul fonat e, and &L poTY peetis o ee?‘sﬁaiafé'cmtphe Srsting Slvaien,
i ncl udi ng | ong Cbﬁenoﬁl kwaecaubbﬁsrah&kyll grdupdireact to f%‘é:‘ilf RN My
sulfonates or h h&S 8& ghkg %§U| i%%% with differing alkylatlng
agents yielding different tertiary amines.
Long chain imidazole derivatives hav1ng application
"in the present invention generaliy have the general

20 formula:

s O
' N-CH,CH,OCH,CO.M
_ SIVANRGE A 2vV2

R no" “cu,co,m

30
wherein R is an acyclic hydrophobic group containing
from about 8 t 18 carbon atoms and M is a cation to
neutralize the charge of the anion, generally sodium.

Commercially ptominent imidazoline-derived

35 amphoterics include for example:
CocoamphoPrOpibnate; éocoamphocarboxy propionate,
Cocoamphoglyc1nate, Cocoamphocarboxy-glycinate,

Cocoamphopropyl sulfonate, and Cocoamphocarboxy-
propionic acid.



MD 96/ 06910 ' * - PCT/ US95/ 05878

woswo?ﬂﬁ' hydr oxyal kane-sul fonates. Al'so included $cqidd€0ss7s al kyl
suI fates pol y(et hyl eneoxy) ether sulfates and aromatic

pol y( et hyl eneoxy) sul fates such as the sul fates or condensation
products of ethylene oxide and - 5 nony$5phenol (usual l'y havi ng l1to6

oxyet hyl ene groups per l.ecul e. The particu sal ts
sui tably selPYE GRTEE ”%I‘pé’ GRS A 49;7 syt Jlo]rP%?‘l%

t he needs theabove frequently altee oaisltedorhe‘tam.ammams faarg ant s for

E)Pgngﬁ:fj al k;lgp %‘é‘%g'l rgﬁ'p%“@g; - ‘}E;é er r%%w%d h a&ﬁ C‘H&?ar 8>r<| de.

nono and/ or dlemllﬂ:d.lml,eiwmm Husfactdntdl e from Dow Chem cal ,
for exanpl g as %)ﬁ[gercrﬂal%ﬁ-alg{ﬁamlno adi A AL FdadBly pr ;ﬁasred

Cat i on| c Surfact ant face active substances ‘are ¢ SSI fied
“as cat bynireadt igpe RF(BaCorCaheIAFEY oBMERES pHLERCR2dPIERAtEA

nmol ecul e i's pPRsidd \Sﬁ-lz.%ﬂai‘ﬁ(&s’int %llﬂrl/&ﬁr&h td® the 3&:1:&&1@‘ Qmi}w carries no

charge unless the | ower ed e to neutr

al so i ncl uded Srt?“lﬂ‘ﬁ of an amipq, grids gle RO FARTLY anf rfa?‘iue‘b?%lﬂgl%gl oni ¢
surfactants rr&mtiﬁssyntmﬂqlzeshﬁsmws:m Meveradditional ahiment s

t nt' t d
O e R R
( phosphoni un) cemtesul ftHos(tsm:dmemal IHralkylamm%tow%@S am@ geybni c
surfact ant f'%equa&%g'%@%éwa alaninddF OS¢ Q0[S Ak HPEFORRELNdS,

probably because nthetic routes to nitrogenous cationics are ‘
sinple and a?@ms'ﬁ-al ghtforward and give high yields .of product, e.g.

Examples of commercial N-alkylamino acid ampholytes
15 having application in this invention include alkyl beta-
amino dipropionates, RN(CJLCOOM); and RNHC,H,COOM. R is
an acycllc hydrophobic group contalnlng from about 8 to
about 18 carbon atoms, and M is a cation to neutralize
the charge of the anion.
20
Zwitterionic Sur £
The presence of a positive charged quaternary
ammonium or, in some cases, of a sulfonium or
phosphonium ion; and of a negative charged carboxyl
25 group within a compound of aliphatic derivative
generally of betaine structure:

30 R -N*-CH,-CO," R'=5=CH,=C0," R'=P*-CH,=C0,"

yields an amphoteric of special c_ha:;acter_terr_ned a

35 zwiti:erion Thése amphoterics contain cationic and
anionic groups which ionize to a ‘nearly equal degree in
the isoelectric region of the molecule and develop



they are | ess expensive. Cationic surfactants refer to

conpoun ﬁ?ﬁ | ni ng at | east one | ong carbon chalpqﬂﬁ
group aqg) bid | east one positively charge nitrogen fong carbon

35 chain group nmay be attached directly to the nitrogen at om by
si npl e substitution; or nDre preferably 57 indirectly by a bridging

functional group or grp%E WO 96/ 06910
PCT/ US95/ 05878 strong?inner- salt“ attraction betggen p051t§gecaﬁg§G1ve

i nt errupt ed aJkaﬁéﬁg@eéeﬂﬂdrﬁn1dNSaa1ﬁ§§uMblCBurfactaﬂﬁkBeEEQn€B|a@UthWDre

hyd hi | d | te
P Led by eritiste "SEEdS Srionie SroRRISnPeoEnIPLEESES oY BE

i ncreased 5 mmttemeslnbrldcythegdshoonﬁédpcedawatesesomdhii1uy in

tertiary anigo Gheups: £90y D8 LILI OLHGEY Ofni Lo 20LRPerpal v BLELEIRLAAN be

guat er ni zed W ecur ar— wel I oups
nitrogen can beawmmemiumrsalts, betexaﬁahaueoﬁompauugha vhahnannpen¢50f

varying degrees of Z&QtEQ§§6Hiété?ﬁth€£1c°E ﬁfﬁéEHﬁEEGQSQEuﬂniﬁt%5%ted

het erocyclic ring. In addition I oni c_sur ac ants may contain
conpl ex’ | i nkageRT#BSRRgLABERtiAANCBRcbe broagddyi 8apeTibefogsn at om

Thetfurfactant &eﬁﬂoaﬂﬂeesl@ﬁsaiigﬂaascaquaeernaiyoamﬁ@aau@nphoterIcs and
ZWM erl ons

re t he n_near .neutral a c pH
26l ut fone. aHG PROSPBOBYTE, anfls aELERRLER,COMPREARPondn BBLGB Ao y| bt ed
cationic surfacahﬁphabéharadica&snoanobecstmaﬂghtanhalnnor branzhled,i ne

sol uti on and llgﬁdcﬁﬁéggiﬁ éﬂéfgftEHESaiFPhagggagthE1§8EHE'O%oﬁggins

si npl est cationic¢ ernar
conpounds can bérom 3 tgchenaarbanl;tamawﬁndhgge contalns an anionic

water solubilizing group, e.g., carboxy, sulfonate,
15 sulfate, phosphate, or phosphonate. A general formula
' for these compounds is:

(ﬁz)x

. A _

wherein R, contains an alkyl, alkenyl, or hydroxyalkyl
" radical of from 8 to 18 carbon atoms having from 0 to 10

25 ethylene oxide moieties and from 0 to 1 glyceryl moiety;
Y is selected from the group consisting of nitrogen,
phosphorus, and sulfur atoms; R, is an alkyl or
monohydroxy alkyl group containing 1 to 3 carbon atoms;
X is 1 when Y is a sulfur atom and 2 when Y is a

30" nitrogen or phosphorus atom, Ry is an alkylene or hydroxy
alkylene or hydroxy alkylene of from 1 to 4 carbon atoms
and Z is a radical selected from the group consisting of
caboxylate, sulfonate, sulfate, phosphonate, and
phosphate groups. '

35 Examples include:

4- [N,N-di (2-hydroxyethyl) -N- octadecylammonlo] -butane-1
-carboxylate,



25 [err] 30 R represenfs a long alkyl chain, R, R', and

R"' be either long al kyl chains or smaller al 6ﬁﬁ§
grouprsn%gr %06(% ogen and X represents an anion. Only the kﬁmgg% ne salts
and quat ernary anmmoni um conpounds are of 35 practical use in this

I nventi on because of water solubilﬁ@y MD 96/ 06910
PCT/US95/05878 11. The

majority of %Thxgre PRY &[S hexadeSXEP8%F8n§89ra b .
subdi vi ded m?’ﬁigl " &= 'su £P584es and additional ghgn;foﬁgg ?taken

10a(2) 86 ; }J,%gggjg%ﬁg ?Eggoggg'é ﬁéé&ﬁ%hgécéslﬂbbﬁbépﬁﬁmgg' 5.

A A kyla i m dazol i nes

Et hoxyl at ed a n -uabRERBk%YES - hydr - -
Al Kyl benzy %ﬁl %5{ ; SabaRRaky 2 -hydrompropyl; ammoniol

3. Heterocycli Tnnnlu sal - 4. Tetra al kyl ammoni um salts
10 3-(N,N-dimethyl-N -hexadecylammonio) ~-propane-1-sulfonate;

3-(N,N-dimethyl-N- hexadecylammonlo) -2-hydroxy-propane-1-
sulfonate;

15 4-[N,N-di(2(2-hydroxyethyl) - N(2 hydroxydodecyl)ammonlo]-
butane-1l-carboxylate;

3-[8S- ethyl -S- (3-dodecoxy-2- hydroxypropyl)sulfonlo]-

propane-1l-phosphate; _ '
20

3- [P, P-dimethyl-P-dodecylphosphonio] -propane-1-

phosphonate; and

'S [N, N-di (3-hydroxypropyl) -N-hexadecylammonio] -2-hydroxy-

25 pentane-1l-sulfate.

| The alkyl groups contained in said detergent
surfactants can be straight or branched and saturated or
unsaturated. _ '

30 The nonionic and anionic surfactants enumerated
above can be used singly or in combination in the
practice and utility of the present invention. The
semi-polar nonionic, cationic, amphdteric and
zwitterionic surfactants generally are employed in

35 combination with nonionics or anionics. The above
examples are merely specific illustrations of the
numerous surfactants which can find application within
the scope of this invention. The foregoing organic
surfactant compounds can be formulated into any of the

40 several commercially desirable composition forms of this
invention having disclosed utility. Said compositions
are cleaning treatments for food soiled surfaces in
concentrated form which, when dispensed or dissolved in
water, properly diluted by a propbrtionating device, and

45 delivered to the target surfaces as a solution, gel or
foam will provide cleaning. said cleaning treatments



15 As utilized in this invention, cationics are specialty

sur f act ap veiéeger porated for specific effect; for PETNINS05878
detergency in conpositions of or bel ow neut r al pH, anti m crobia
efficacy; thickening or gelling in §$peration wi th ot her agents;
and so forth. 20 The cationic surf ants useful in the

conposi tions | h

vmreTel n each R e?nflgfglgl%eg%%?ll%gtpgf;oaﬁgdoﬁ}dl ﬁ'l ngé gﬁsr{é) J"‘-EL‘,?O [;?fé'&uct
branched al kyI swsaemmer@mpmqmnw ofueach axre utllziszedu t hSaqut 0
three phenyl. Eel BRALREY b 1?1%%0%[&:&@&1:@?'&’ 11%11d dx“té?ﬁdi%&g bYotPg} ©

f our structure ected f | owm n rou
[err] 35tabletypogs epgRrpsulate; powder or partlculate, gel or

PCT/ US95/ 05838 aste and slurry or mull 52 i somers and
m xtures thereof, whi ch contains from about 8 to 22 carbon atons.

The R err] groups nay additionally contain up to 12 ethoxy groups m
is a nunmb@uiflidensl to 3. No nore than one Rlerr] group in a

o oo o can el 5 R, AP Ut b e oBBLESLUE" 1
effects of detergents or surfactants and supply
. 10 alkalinity to the cleaning solution. Builders have the
detersive properties of promoting the separation of soil
from surfaces and keeping detached soil suspended in the
- detersive solution to retard redepbsition. Builders may
of themselves be precipitating, sequestrating or

15 dispersing agents for water hardness control; however,
the builder effect is independent of its water
conditioning properties. Although there is functional
overlap, builders and water conditioning agents having
utility in this invention will be treated separately.

20 Builders and builder salts can be inorganic or
organic in nature and can be selected from a wide
variety of detersive, water soluble, alkaline compounds
known in the art.

A. Water soluble inorganic alkaline builder salts

25 which can be used alone in the present invention or in
admixture with other builders include, but are not

"~ limited to, alkali metal or ammonia or substituted
ammonium salts of carbonates, silicates, phosphates and
polyphosphates, and borates.

30 , Carbonates useful in the invention include all

- physical forms of alkali metal, ammonium and substituted
-ammonium salts of carbonate, bicarbonate and
sesquicarbonate (all with or without calcite seeds), in
anhydrous or hydrated forms and mixtures thereof.

35 Silicates useful in the invention include all
physical forms of alkali metal salts of crystalline
silicates such as ortho-, sesqui- and metasilicate in
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carbon atons or

in a nol peghRebieNsng benzyl,
10 11, preferably fromO to 6. The renni nder

atom positions on the§% group are filled by hydrogens.

but not limted to:
anhydrous or hydrated ESE&L and, ggorphous-si%§cates of
higher SiO, content in liquid or powder state having
Na,0/Si0, ratios of from about 1.6 to about 3.75; and,
mixtures thereof. _ . |

Phosphates and polyphosphates useful in the
invention include all physical forms of alkali metal,
ammonium and substituted ammonium salts of dibasic and
tribasic ortho-phosphate, pyrophosphates, and condensed
polyphosphates such as tripolyphosphate, '
trimetaphosphate and ring open derivatives; and, glassy
polymeric metaphosphates of general structure M, ,P.O;...
having a degree of polymerization n of from about 6 to
about 21 in anhydrous or hydrated forms, and, mixtures
thereof. _ _ _

Borates useful in the lnventlon 1nc1ude all
physical forms of alkali metal salts of metaborate and
pyroborate (tetraborate, borax) in anhydrous or hydrated
forms; and, mixtures thereof.

B. Water soluble organic alkaline bullders which
are useful in the present invention include
alkanolamines and cyclic amines.

Water soluble alkanolamines include those moieties
prepared from ammonia and ethylene oxide or propylene
oxide; i.e. mono-, di-, and triethanolamine; and, mono-,
di-, and triisopropanolamine; and substituted

. alkanolamines; and,.mixtures thereof.

The preferred builder compounds for compositions of
the present invention are the water soluble, inorganic
alkaline builder salts of carbonates, silicates and
phosphates/polyphosphates.. '

The most preferred builder salts for the most
preference compositions of the present invention are the
salts of carbonate, bicarbonate and sesquicarbonate;
and, mixtures thereof.

Generally, the concentration of bullder or builder
mixture useful in use-dilution, use solutions of the

present invention ranges from about 0% (0 ppm) by weight

30

a
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to abaut 0.1% (1000 ppm) by weight, preferably from
about 0.0025% (25 ppm) by weight to about 0.05% (500
ppm) by weight, and most preferably from about 0.005%
(50 ppm) by weight to about 0.025% (250 ppm) by weight.

The concentration of builder or builder mixture
useful in the most preferred concentration embodiments
of the present invention ranges from about 10% by weight
to about 50% by weight of the total formula weight
percent of the builder containing composition.

Water Conditioning A
Water conditioning agents function to inactivate
water hardness and prevent calcium and magnesium ions

20

from interacting with soils, surfactants, carbonate and

hydroxide. Water conditioning agents therefore improve.
detergency and prevent long term effects such as
insoluble soil redepositions, mineral scales and
mixtures thereof. Water conditioning can be achieved by
different mechanisms including sequestration,
precipitation, ion-exchange and dispersion (threshold
effect). ' '

Metal ions such as calcium and magnesium do not
exist in aqueous-solution as simple positively charged

_ions. Because they have a positive charge, they tend to

surround themselves with water molecules and become
solvated. Other molecules or anionic groups are also
capable of being attracted by metallic cations. When
these moieties replace water molecules, the resulting
metal complexes are called coordination compounds. An
atom, ion or molecule that combines with a central metal
ion is called a ligand or complexing agent. A type of
coordination compound in which a central metal ion is
attached by coordinate links to two or more nonmetal
atoms of the same molecule is called a chelate. A
molecule capable of forming coordination complexes
because of its structure and ionic charge is termed a
chelating agent. Since the chelating agent is attached



25 and m xtures thereof.

IS 1 Okyoles/kbigh the Y groups being separated by a lO?fheCt ed
fromR err] and R err] anal ogs (preferably 35 alkylene or enyl ene)
having from1 to about 22 carbon ggs and two free carbon single
bonds when L is 2. Z Is a water soltble anion, such as a halide,
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anions, in a ’P@%’d 1019 ?ﬁf%%'ﬂé’éween thé"?ﬁ’étrﬁA f%n AUnd Ep&ationic

conponent . hoterlc teric surfactants
cont ai n bot h diwaxic maw wary with z%hﬁh#?%ﬁ&ﬁnﬁﬁﬁIbuﬁgﬂwhﬁthﬁm e or gani ¢

hydrophobi & = pindifiPUls iBIETE, |UVLLEI idd afy ét?@éwdﬂi angjdi ¢ or

cationic grou descri bed .i.n the cedi n ctlons asi c
nitrogen and WRFHIARL r‘mﬁ(ylt:'zg%‘fﬁ % éie elecﬁﬁ%n‘??}a‘?ﬁe

functional greagrml.al t hough in a few structures, sulfonate, sulfate,
phosphonat e or ph?i&&%ﬁas form both water socluble and water insoluble
chelates. When a ligand forms a stable water soluble
10 chelate, the ligand is said to be a sequestering agent
and the metal is sequestered. Sequestration therefore,
is the phenomenon'of typing up metal ions in soluble
complexes, thereby prevénting the formation of ‘
undesirable precipitates. The builder should combine
15 with calcium and magnesium to form soluble, but’
undissociated complexes that remain in solution in the
. presence of precipitating'anions. Examples of water
conditioning agents which employ this mechanism are the
condensed phosphates, glassy polyphosphates,
20 phosphonates, amino polyacetates, and hydroxycarboxylic
acid salts and derivatives. |
Like ligands which inactivate metal ions by
precipitation, similar effect is achieved by simple
supersaturation of calcium and magnesium salts having
25 low solubility. Typically carbonates and hydroxides
achieve water conditioning by precipitation of calcium
and magnesium as respective salts. . Orthophosphate is
another example of a water conditioning agent which
precipitates water hardness ions. Once precipitated,
30. the metal ions are inactivated.
Water conditioning can also be affected by an in
- situ exchange of hardness ions from the detersive water
solution to a solid (ion exchanger) incorporated as an
ingredient in the detergent. In detergent art, this ion
35 exchanger is an aluminosilicate of amorphoric or
crystalline structure and of naturally occurring or
synthetic origin commercially designated as zeolite. le



provi de the negative charge. Surface active agents are classified as
anphot egj¢éesidsbid he charge on the 15 hydrophobe changespgprylodigsgst i on of

t he sol utions pH - to illustrate: [err] - 20 X err]
represents an anion and Merr] a cation. 6 25 Amphol ytic surfactants
can be broadly described as deri vat i®es of al i phati c secondary and

tertiary am nes . L0 whi t ali L C I gal be.straigh
chain or f%ﬁ%ﬁﬁﬂ%dbgﬁﬁgﬁggfe?ﬁeoﬁgggia%hgﬁggi%ﬁa??gggﬁgétpfﬁngée
contains from abbze 8ftabddtchrbohocasbostanl wherons3dn démmeites &worani onic
wat er sol ubi li zjngs u ,; C 0 J | f S phosphat e,
or phosphono. Zhgglﬂﬁﬁngﬁﬁ?%gfce§8??$€?@%?§ g%EeEEEd?SPdggkﬁhgg?fwo_najor
[err] Low pH Sol uti ofheCWaFexi eoRgdrdpnépg mechanisps| pfepregimisasiion,
Sold-ut I ﬁnb Iss>e|§§/%ﬁ%%x/:gug%gﬁhaaa ion éRchéhgk - ErehskHiethidmeticAni onic.
E%T;8292/85878 interactions requiring specific magg action proportions"

of water conditioner to calcium and magnesium ion

concentrations. Certain sequestering agents can further
control hardness ions at sub-stoichiometric

10 concentrations. This property is called the "threshold
effect" and is expiained'by an adsorption of the agent
onto the active growth sites of the submicroscopic
crystal nuclei which are initially produced in the
supersaturated hard water solution, iﬂe., calcium and

15 magnesium salts. This completely prevents crystal
growth, or at least delays growth of these crystal
nuclei for a long period of time. 1In addition,
threshold agents reduce the agglomeration of
crystallites already formed. Compounds which display

20 both sequestering and threshold phenomena with water
hardness minerals are much preferred conditioning agents
for employ in the present invention. Examples include
tripolyphosphate -and the glassy polyphosphates,
phosphonates, and certain homopolymers and copolymer

25 salts of carboxylic acids. Often these compounds are
used in conjunction with the other types of water
conditioning agents for enhanced performance.
Combinations of water conditioners having different
mechanisms of interaction with hardness result in

30- binary, ternary or even more complex conditioning
‘systems providing improved detersive activity.

The water conditioning agents which can be employed
in the detergent compositions of the present invention
can be inorganic or organic in nature; and, water

35 soluble or water insoluble at use dilution
concentrations.
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10 anhydrous or hydrated forms; and, mixtures thereof.

A-2. Inorganic Water Insoluble Water Conditioning
Agents : : : ' ‘
Aluminosilicate builders are useful in the present
15 invention. Useful aluminosilicate ion exchange
materials are commercially available. These
aluminosilicates can be amorphous or crystalline in
structure and can be naturally-occurring
a1um1n05111cates or synthetlcally derived.
20 Amorphous aluminosilicate builders include those
having the empirical formula:
N, (ZAl0,;ySi0,)

wherein M is a univalent cation such as sodium,

.25 potassium, lithium, ammonium or substituted ammonium, 2z
is from about 0.5 to about 2; and y is 1; this material
having a magnesium ion exchange capacity of at least
about 50 milligram equivalents of CaCO, hardness per gram
of anhydrous aluminosilicate.

30- Preferred crystalline aluminosilicates are zeolite
builders which have the formula: '

Na, [Al0,),(8i0,),] xH,0
35 wherein z and y are integers of aﬁ leaét.s, the molar

ratio of z to y is in the rangé of from 1.0 to about 0.5
and x is an integer from about 15 to about 264. Said
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carboxylic acids. Al kylation o . .
acids- | eads to s¥E¥Rdary and tertiary am nes. Al kyl substituents may

have additi omsl aﬁanPreféQrearQyﬁﬁhéﬁﬂé 8 Htgllﬂﬁéealﬁﬁﬁnagil %@gé‘f%n
ni trogen amne acids are a

derivatives of U%th%?%ﬁ|ﬂ§£8Flgge nguigﬁﬁﬁéiﬁtﬁyﬁ)avallab1&I ~the’
Exanpl es of conmédesighatiahiykzeoliveactgsvabhstytieture éioh@thﬁnd x

i proponates, A (DrHERERFeb Y aRe PP eBfblinepe, cnd"disrapline
hydr ophobi c grou@lwmhngsnlngateomoabeuchsnge materiadbbas tlecfobmmlai:ons,
and Mis a cggion to neutrallzeNan[(A+hé 16(gt_‘]ar elgécihe ani on. 20

Zwi tterionic Surfactants eseficd a positive charged
guat er nary ammoni um or, in sonme cases, of a sulfoniumor

phosphoni um i on; whegeoh ® D808tbMEaBBALISD earaazsm: 30, 2agpeedl 1! Rii it
conpound of al'pg?t' gfé'%&%erial is kn ene;g zéogiteetéln%rZ%g%;gf},
the aluminosilicate has a pore size determined by the
- 15 unit structure of the zeolite crystal of about 3 to
about 10 Angsttoms; and, a finely divided mean particle
size of about 0.1 to about 10 microns in diameter.
These preferred crystalline types of zeolites are
well known in the art and are more particularly
20 described in the text Zeolite Molecular Sieves, Breck,
- D.W., John Wiley and Sons, New York, 1974.

B. Organic Water Soluble Water Conditioning Agents
Organic water soluble water conditioning agents
25 useful in the compositions of the present invention
' include aminpolyacetates, polyphosphonates,
aminopolyphosphonstes, short chain carboxylates and a
wide variety of polycarboxylate compounds.
Organic water conditioning agents'can.generally be
30- added to the composition in acid form and neutralized in
'situ; but, can also be added in the form of a pre-
neutralized salt. When utilized in salt form, alkali
metals such as sodium, potassium and lithium; or,
substituted ammonium salts such as from mono-, di- or
35 triethanolammonium cations are generally preferred.

B-1. Aminopolyacetates



[err] yi el ds an anphoteri ¢ of special character terned a 35
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t he nol ecul e and devel op WO 96/06910 :
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"inner-salt" attragtion betwe ositive-negative - charge centers. As
a result, surfact?r&'l e HALEh RSP HP IR aminopolyagetate seompeunds i have ar

ani oni ¢ char agdissty atitt the strecturdbstaeull: t hey show reduced water

solubility in "5 their isoelectric range. Unlj 2 "external " quaternary
annnnlun1salts bet ai nes are conpatible with an -
Wi tterionic synthetlc surfactants useful in present invention
can be broadly described as - derivatives pf al i phatic quaternary
anmoni um 10 phosphoni um and sul foni um co Qﬁ@“ in which the
aliphatic radicals can be straight chain or branch ~and wherein
one of the akjH¥idif BURStdd Rt Sd CORGMI NS from8 to 18 carbon atons
and one a@ntains an anionic wat er sol ubilizing group, e.g., carboxy,
sul fonate, - 15 sulfate, phosphate, or phosphonate. A general formula
for these conpounds is: - '~ CH,COOM
-CH,COOM; -CH,CH,OH; and -CH,CH,N
15 - |
RI
wherein R’ is : ‘ 
20 - - | CH,COOM
-CH,CH,0H; -CH,COOM; or -CH,CH,N
CH,COOM
25

and each M is sélected from hydrogen and a salt-forming
cation. " _ |
Aminopolyacetate water conditioning salts suitable
for use herein include the sodium, potassium lithium,
30 ammonium, and substituted ammonium salts of the
following acids: |
ethylenedlamlnetetraacetlc acid, N-(z-
hydroxyethyl) ethylenedlamlne triacetic acid, N-(2-
hydroxyethyl)—nitrllodlacetlc acid,
35 dlethylenetr1am1nepentaacetic acid, 1,2-.
diaminocyclohexanetetracetic acid and
nitrilotriacetic acid; and, mixtures thereof.

B-2. Polyphosphonates

40 Polyphosphonates useful herein speclflcally include
the sodium, lithium and potassium salts of ethylene
diphosphpnic acid; sodium, lithium and potassium salts
of ethane-l-hydroxy-i,1-diphosphoni¢ acid and sodium
lithium, potassium, ammonium and substituted ammonium

45 salts of ethane-z-carboxy-l,1-diphosphonic acid,
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radi cal to 18 carbon atons having fromO to 10
oxi de mlq‘;(f%%&ggﬁd fromO to 1 glyceryl nviety; : Y |s skllsec@ﬁdsefrom

the group consisting of nitrogen, phosphorus, and sul fur atorns;
Rlerr] is an al kyl or monohydr oxy al RYl group containing 1 to 3
carbon atoms; . X 1s .1 when Y i sul fuy_atomand 2_when Y is a 30
ni trogen or phodPREARYaH nﬁ’eﬁhﬂsﬁs}?w A934 erRABPORY HBRYosphonic
al kyl ene or hydr@4\d,aldtHaaie- 0fhydediyi-1 01 42-C@f:t1§ﬁb§g§1@cﬁﬁ1c ac:.d agghgnks a

radi cal selected fro the gro on stln cabox Ifonate
sul f at e, phosph%n S 8-t o%‘b‘sd pro%gné(gnbré "ncl ude:

4-[ N, N-di ( 2- hydruamﬂhdépmmm eai:rnrylpzmpama-}lbmarm-ﬁetraphophonlc acid

P(C::'?'; ng)é} 8t52758 and ‘6%99%9 91102 2,3-tetraphosphonic %Gld and mixtures

5-[ S- 3- hydr oxy prudjserecs he Bxrmuyles| obritkgse polyphosphonic compounds are’

hydr oxypent ane- l3sdllf@d&d in British Pat. No. 1,026,366. For more
3-[P, P-di ethyl-P-3,6,9-tri oxat etracosanephosphonl 0 5

hydr oxypr opane- F’Eﬁ"m gee U.s. Pat. No. 3,213,0 0 to Diehl issued
3-[N, N-di propy! -déconie ecoxyr 6 ysi@Xy ps Opyat aNNBNi 2] 599,807 to

10 BRersworth issued June 10, 1952.

B-3. \Aminopolxghogp_honates

The water soluble aminopolyphosphonate compounds
have the structural formula:

15 | ' clmzpo (oM),
| | R_l?
CH,PO (OM) ,
20

wherein R is selectﬁ_éd from:

25



r pane 1- phosphonat e; 10

pro
3-(N N-hexadecyl ammoni o) - pr opane- 1- sulfonate,
3-(N Haﬁgl%* N- hexadecyl ammoni o) - 2- hydr oxy- pr opane- 1_PCT/US95/05§'{};| f onat e;

15 4- [N N—d|(2(2 hydr oxyet hyl ) - N( 2- hydrox%dodecyl)annnnlo]
but ane- | - car boxyl at e;

'3-[S-ethyl S (3- dodecoxy 2 hydroxypropyl)sulfonlo]
pr opane- 1- phosphat e CH?PO(OM) 2

3-[ P, P-di nmet hyl P—do sp ho phosphonate and
S[N, N-di (3- hydroxyprop’?@‘%ﬁéxa iélgc];"ﬁ’arrﬁnmg] EHHC% oXYy- 25 '

pentane-1-syl fate. : The al kyl groups cogtained in said

det er gent . surfactants can be straight or branched and saturated or
unsaturated. ynhefein R’ dF€ nonionic and anionic suyrfactants enunerated
above can be used singly or in conbination in the practice and ,
utility of the present invention. The -~ sen - gRJmEy (aMYY ONi C, cationic,
anphot eri cg@nd _ zwitterionic surfactants gengrally are enployed in
35 conbination wt h-on;mgonq:s-cHzml(cm’psorThe}gbn exanpl es are
merely specific illustrations of the nunmer ofis surfactants which can
find application wthin t he scope of this | OHgQ(QM)., The foregoing
organi c surfactant conpounds can be forrmulated into any of the

40 sever allzonamd céathyMdisi sebectednfvont hydrogensand ahsslt forming

i nvention having disclosed utility. Said conpositions are cl eaning
treatments forcdebensoil ed surfaces in concentrated form which,

when di spensed or dissol ve g ﬂ wat er, roperly dlliied by a "
proportionating devABRNORALYP °SE§°B§FFVE?@E° Bhareafyee GPFaUé§eis a

sol ution, mel ebnditioningoagents! apdomagebel adnangagéously! asedngn

treat.ments the present invention. Suitable examples include

soluble salts, e.g. sodium, lithium or potassium salts,

of diethylene thiamine pentamethylene phosphoﬁic acid,

ethylene diamine tetramethylene phosphonic.écid,

25 hexamethylenediamine tetramethylene phosphonic acid, and
nitrilotrimethylene phosphonic acid; and, mixtures

thereof.

-4. short Chain Carboxylates
30 Water soluble short chain carboxylic acid salts
constitute another class of water conditioner for use
herein. Examples include citric acid, gluconic acid and
phytic acid. Preferred salts are prepared from alkali
metal ions such as sodium, potassium, lithium and from
35 ammonium and substituted ammonium.

-5. Polycarboxylates
Suitable water soluble polycarboxyiate water
. conditioners for this invention include the various
40 ether polycarboxylates, polyacetal, polycarboxylates,
epoxy polycarboxylates, and aliphatic-, cycloalkane- and
aromatic polycarboxylates.
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Bui | ders pl.d a ment_ .t-he deter.sive
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cl eani ng sol utiohereof| yeefuhais this inventidet bayveveher dpemulas of
pronoting the separation of soil fromgsurfaces and keeping detached
soil suspended in the det ersi ve sol ut ||bn to retard redeposition.
Bui | ders maysg of thensel ves be precipigating, sequestrating or

15 dispersing agents for water hardness contrgl; howeyver, t he

bui | der effect is independent of its water R condi tioning properti.es.
Al t hough there is functional overl ap, Bui | ders and wat er '
condi tioni ng agehesehavRigis selectedifréy +OHJAOOM;i maHCHorOOM) | be
treated sepadately. 20 Bui | ders and buil der salts can be

i norgani c or organic in Wotcur &o3Rd Carhol%% se @q‘t ed froma w de
variety of detersive, water soluble, alkaline cofjpoupds known in -
the art. A. Water sokubtec+nok gay £ calkedine buil der salts

25 which can be used alone in the present invention or in

adm xture wtPh ot her builders. include, but are not + limted to,

al kali nmetal or anmmonia or substi tg%gg amoni um sal ts of :

carbonat es, sil| PBgt B, 1$n3ehraEed - CH,COOMy,| 1hS8pF2PMs, and borates.

Ho0C cooun

|
20 NOOC-TH-COON  —EH—tH,
IMH': C|OOI | 1114 coouM
—==t— ond —CH——CH—
25
wherein R, and R, form a closed ring structure in the
event _
said moieties are from:
30 - .
MOOC COOM MOOC  COOM
b I
35

each M is selected from'hydrogeﬂ and a salt forming
cation. The salt forming cation M can be represented,
for example, by alkali metal cations such as potassium,
40- lithium and sodium and also by ammonium and ammonium
derivatives.
Specific examples of this class of carboxylate builder
include the water soluble salts of oxydiacetic acid and,
for example, oxydisuccinic acid, carboxyl methyl |
45 oxysuccinic acid, furan tetra carbbxylic-acid'and
tetrahydrofuran tetracarboxylic acid. Greater detail is
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formns metal, ammoni um and substituted alts of
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hydrated form End anor phous Silicates of hi gher Si Q2 content in
liquid or powdere® ﬁF@ havi ng Na[err]Q Sierr] ratios of from about
1.6 to about Water sodluble polyanetaiesarbexgﬂﬁc acids or salﬁhosphates and
pol yphosphat e I h N Zign SiG#g forns of
al kal i g Ehg§g°! g%%gh SﬁFaH ES¥E?E?B agnﬁéﬁggﬁ??%F?Qx chaS|c and
tribasic ortharphgephaaé1Yp§ﬁ§§ﬁé§§ﬁaﬁésU 8ndP@&ndBfsed 144,226 to

‘pol yphosphat e&raeehf§élar bEOEXPhQ.%BﬁéHeMarchlﬁﬂ r ngmbaphesphat.e pd ring

open derivatives yyreri c _nmet,apho pha es of general

structure [erNp. 4., 7315, ﬂaelﬁs Qraéghééeéﬁ ﬁ&l?%erﬂfgﬁ FeguatYor -about 6

to abogggal in_anhydrous or hydrated forms, and, nixtures

t her eof . sefiyl, int |nclude al

physi cal FBrnﬁ GVpéFﬁil H@Pﬁg ?&ﬁGShﬁfo oﬁgﬁﬁa pyr obor at e
(tetraborate, borax) in anhydrous or hydrated forns; and, m xtures

t her eof . B. Wat eR,$§GH@bIR: or gani c al kal i ne buil ders which

are useful - in the present i nvedtion incl ude al kanol am nes and cycli‘
am nes. - 1s Wat er sol uB¥®Mal kanol ami nes i ncl ude those noieties

wherein M is selected from the group consisting of
alkali metal, ammonium, alkyl groups of 1 to 4 carbon
atoms, tetraalkylammonium groups and alkanolamine
groups, both of 1 to 4 carbon atoms in the alkyls

20 thereof, n averages at least 4, and R, and R, are any
chemically stable groups which stabilize the polymer
against rapid depolymerization in alkaline solution.
Preferably the polyacetal carboxylate will be one
wherein M is alkali metal, e.g.; sodium, n is from 50 to

25 200, R, is '

CH,CH,0 . COOM
- HCO- | or _ H,C-CO-
H,C . CooM
- or a mixture thereof, R, is
35° |
. OCI'I2CH3
T
40 . CH

and n averages from 20 to 100, more preferably 30 to 80.



prepared from amonia and ethyl ene oxi de or propyl ene oxi de; i.e.

nono- Q 96/08 tri et hanol am ne; and, nono-, 25 di -, 3&rusesinsgs
triisopropano am ne; and substituted alkanolan1nes an m Xt ur es
t her eof . The preferred buil der conpounds for conp05|t|ons of
t he present invention are the water sol ubl &% I nor gani c al kal i ne
buil der salts car honat S, silJicates and 0 .

| phosphates/polg%ﬁbéf#&ﬁéi? a Wweight Gv ?ﬂﬂéa?ﬁﬁﬁﬁﬁrwﬁFQRﬁ?d%F Ehfts for
t he nost pommfememd]carqmnanwma ohtﬂhm prlmserangelvefltz pooareot he
salts of car bo m{]]aé t ures
t her eof . % eooobegﬁ:ér lgﬁfhe concent ra“t I on éé?d pur Y Pé'fle Fg
m xt ure usef uI E.NQﬂsé:leS:LQQQ).n eBe ARt el . t he present

i nvention ranges fr 0
PCT/USQS/OS%Q ‘WEEHE“EofHﬁié)ﬁ&i?mé%&&wﬁiﬁﬁhatlc 8%%8@*9??% Zﬁéﬂf 0. 1%

(1000 ppm) by v@IHALYS Eakerted rier applicabien @?%09@99?25%13%? B¥

wei ght to aboutrid)SAvdt¥ion are $IcErdVErahtthe 6%& 8baEesabhy from
about 0. 005% (50 ppm) by weight to about 0.025% (250 ppnm) by weight.
5 . The cofentration of builder or builder mnixture useful in

the nost preferred ctacend reaten sobubleesakts of homépbhpmersseﬁt

i nvention rghges, f o] i ght .. t i ght of
the total 1o mistiyns PoryddbBbalElelheige navifaabhl catibllny®
conposi tion. emirical fQ¥m@¢aCbndltI0nlng Agent Wat er

condi tioning agents function to inactivate wat er har dness and
prevent cal cium and nagnesi um i ons frominteracting with soils,

surfactants, carbonate and 15 hydroxi de. Water conditioning agents
therefore inprove

15 B ' 7

g — O —— ¢

20 | | I

wherein X, Y, and 2 are each selected from the group
consisting of hydrogen methyl, carboxyl, and
25 carboxymethyl, at least one of X, Y, and Z being
selected from the group consisting of carboxyl and
carboxymethyl, provided that X and Y can be.
.carboxymethyl only when Z is selected from carboxyl and
carboxymethyl, wherein only one of X, Y, and Z can be
30 methyl, and wherein n is a whole integer having a value
within a range, the lower limit of which is three and
the upper limit of which is determined by the solubility
characteristics in an agueous system;
(b) - water soluble salts of copolymers of at least
35 two of the monomeric species having the'empirical
formula described in (a), and



det ergency and prevent long termeffécts such as I nsol ubl e soi

r edeposywhiggiageiem neral scal es and m xtures ther eQlern¥okBésrs

condi tioning can be achi eved by di fferent mechani sns 1 ncluding
sequestration, 20 precipitation, ion-exihange and di spersion (threshold
effect). ' Metal ions such as cafci um and magnesi um do not

exi st in aqgueous-sol,ufion._as sinpl e positdively. charged - _ions.
Because they have a % si 1R eezcs:hsérnr:igl%let I‘Fe%}rtsenc}u/f tCOOPC%YW%lR# cﬁurf’be“?ber

t hensel ves wi t selscteddinomitde grdupcaiimalkylenes suid atebeabmxylic

nol ecul es or aniQmi.c.4an ra . Y Eﬁgﬂ@ﬁ} f ' tracted by
metal lic cati O%éﬁ%g%t@i{%ea aqtlﬁ!eh:{ahr%ipeot]i%cs rep al?"e&\/\(/:a%&%ln ecul es, the
resul ting descrdbgid denpladvesairk conglamexsrifiving drhe ggnerak. An

30 atom ol ogJPRhAGUW e that conbines with a central netal ion is
called a ligand or conplexing agent. A type of coordi nation
conpound in which a central netal ion is attached by coordinate
links to two or nore nonnet al atonms of the sane nolecule is called
a chelate. A 35 nol ecul e capabl e of forming coordination conpl exes
because of its structure and ionic charge is terned a chel ati ng
agent. Since the chel ati ng[agery is gttacheg 96ﬁ0 910
PCT/U895/0§%78 6 . to the same
metal ion & two or nore cbrbldxing ites, f het grocyclic ring that
i ncludes the netal ions is c—fopnmed. Theghindi pg between the netal ion
and the liquid my ygry with thejreagttants; but, |whether the 5
binding is ionic, covalent}qr Hydrogen pond na, theT function of the
ligands is to donate electfgnsgo th i rfetal.co2H Li gands

formboth water soluble an{l water insolubire n
| 15

wherein R is selected from the group consisting of
hydrogen, methyl, carboxyl, carboxymethyl, and
20 carboxyethyl; wherein only one R can be methyl; wherein
m is at least 45 mole percent of the copolymer; wherein
X, Y, and Z2 are each selected from the group consisting
of hydrogen, methyl, carboxyl, and carboxymethyl; at
least one of X, ¥, and Z being selected from the group.
25 of carboxyl and carboxymethyl provided that X and Y can
be carboxymethyi only when Z is selected from group of
carboxyl and carboxymethyl, wherein only one of X, Y,
and Z can be methyl and wherein n is a whole integer
within a range, the lower limit of which is three and
30 the upper limit of which is determined primarily by the
solubility characteristics in an aqueous system; said
polyelectrolyte builder material having a minimum
molecular weight of 350 calculated as the acid form and
an equivalent weight of about 50 to about 80, calculated
35 as the acid form.(e.g., polymers of itaconic acid
acrylic acid maleic acid; aconitic acid; mesaconic acid;
fumaric acid; methylene malonic acid; and citraconic



chel ates. Wien a ligand forns a stable water soluble 10 chelate t he
Ilgand (fz;dgl ey be a sequestering agent and the gtk %
sequestere equestration therefore, is the phenonenon 0 ¥yp|ng up
metal ions in soluble conpl exes, thereby preventing the formation of
undesi rabl e precipitates The bui | der shouF63conb|ne 15 wi th cal ci um and
magnesi umto fornlgolu ndi SSOCIated (of0) xes t hat renaln
in-solution in ®R& °BP§§@§E§ Hptﬁr

wat er comdhbinersngoagaihd nghnoh @Jrﬁnloezyltalué rm’dlm.ss Budte ats.he

d d ph h I h h
Condenseq DnosPhEheTepd, SRl RReY BN IB Aheny: 2P OS2
Li ke |1i gands whpohycaxboxydatembuilldesnsalyLs are mqneuaggdxﬁmcallw|n1lar

effect is achie ' [ SURRY Sat W é%ﬁk

magnesi um sa?t }i%gc?'ﬁ.bﬁ'dnﬁbsU FgowPal 1 ?‘ libc%gl‘ypl cgﬁ car]bona esd and.
hydr oxi des Mar&bhlevé9ﬁabeﬂ399¥ﬂqra§ﬁ exein &y [ﬁQﬁﬁﬂQnFQﬁ cal ci um
and magnesi um as respective salts. Othophosphate is anot her exanpl e
of a water conditioning agent which precipitates water hardness
ions. Once precipitated, 30. the netal ions are inactivated.

VWater conditioning can al so be affected by an in situ exchange of
har dness ions fromthe detersive water solution to a solid (ion
exchanger) incorporated as an ingredient in the detergent. In
detergent art, this ion 35 exchanger is an alum nosilicate of anorphoric
or crystalline structure and of naturally occurring or

synthetic origin connerC|aIIy deS|gnated as zeolite. To WO 96/ 06910
PCT/ US95/ 05878 ' 63 function
properly, the zeolite nust be of snall particle



size of about 0.1 to about 10 nmicrons in diameter for maxi mum
surfacqwgga&ﬁﬁ;e and ki netic ion exchange. : Tp 587
condi tioning nmechani sns of precipitation, 5 sequestration amf i on
exchange are stoichionetric i nteractions requiring specific nmass
action proportions of water conditi’ner to cal cium and nmagnesi umion
concentrations. Certain sequestering.agents can further control

A ferrdawa

hardness ions at sub®StBPthi BRELFFE BeLoRPBALFAPREAs foThHsepigpehey i s
called the "thnesbopteferred embediimentd bf exfkainednbyoanazdsaagieron of

t he agent h tive.or .Sites of the.subm cr,oscopic
crystal nucIeisﬂ%&%%gaﬁgiYﬁgfﬁanga%%%gﬁ%eagfﬂ'tﬁgryllc aCefper sat ur at ed
hard wat er sol copohymers;, andl devavahdves &Bdnagdtsi therxebfsha¥ing the

conpl etely Qre¥ﬁ8£§i8525?8§m la: growth, or at |east delays growh of
t hese crystal : nucl el Por a long pegi-od of tinme. In addition,

threshol d agents reduce the aggl onerati onj of crystallites already
fornmed. Conpounds which display _rohgi ,gquestering and threshol d
phenomena with water hardness m neral’s are nmuch preferred
conditioniqg agents for enploy in ¢é® present invention. Exanples

I ncl ude tripol yphosphate and the g| assy pol yphosphat es,
phosphonat es, and certain honopol ymérs arg copol yner 25 salts of
carboxylic acids. Oten these conpounds are used in conjunction
~with the ot herwhgpesXo+ Hat €H,;Y = NH,, @hdiOQini 0g;Fgemt-Naf preeahaored

per f or manc Laat : e Lii oners having different
nechanisnsf%f ?%Pg%;@%?%ﬁ“%??hEﬁifgﬁégggr@gﬁ?@gFﬁ-_ 30 binary, ternary o
even nore conpl ex c8kueht peAymgrs includeypedygcpyadicdasddi-nproved detersiv

activity. polymetha&b@l¥Wet acigQndckaiichaclde et nabil icandag enpl oyed
in the detergent Conposition o& thg r segt gye tio can be -

‘i norganic or oF@HﬂigaﬁﬁsnaBH%EP ARG %&ﬁ@? Ty §Gggolgﬂp§°&yzﬁ§ter

insol ubl e at upelginethaectylamide, hydrelyzat aerylamidemethacrylamide

20 copolymers, hydrolyzed polyacrylonitrile, hydrolyzed
polymethacrylonitrile, hydrolyzed _
acrylonitrilemethacrylonitrile copolymers, or mixtures
thereof. Water soluble salts or partial salts of these
polymers such as the respective alkali metal (e.g.

25 sodium, lithium potassium) or ammonium and ammonium
derivative salts-can also be used. The weight average
molecular weight of the polymers is from about 500 to
about 15,000 and is preferably within the range of from
750 to 10,000. Preferred polymers include polyacrylic

30 acid, the partial sodium salt of polyacrylic acid or

' sodium polyacrylate having weight average molecular
weights within the range of 1,000 to 5,000 or 6,000.
These polymers are commercially available, and methods
for their preparation are well-known in the art.

35 For example, commercially available polyacrylate

~ solutions useful in the present cleaning composit%ons
include the sodium polyacrylate solution, Colloid 207
(Colloids, Inc., Newark, N.J.); the polyacrylic acid
solution, Aquatreat® AR-602-A (Alco Chemical Corp.,

40 Chattanooga, Tenn.); the polyacrylic acid solutions (50-
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64 wdodheold0r gani ¢ Water Sol ubl e Water Cond| tioning pgensssnssrs
Usef ul exanples include all physical forms of ;alkali netal, amoni um

and substituted amoni um salts of car ate, blcarbonate and
sesqui car bonat e; 5 pyrophrophates, and condensed pol yphosphates such

as tripol XBQOEBEE%S) Ehh”ﬁh@p%&%ﬂ\t Saoﬁ?»‘icfzja;;i%t%”%wers M.

derivatives; and,
structure [err] Halpﬁgaaddégﬂéé)oﬁnd SOIUtﬂﬁmﬁnéﬁﬁﬁaﬁQiid$kﬁawakiﬂhﬂﬁnﬁs6

to about 21 in +nh10go8aRYEE8UK-9bohydialedd shom . and gogsiitite d NerhRd -
A-2: Inorganic Water Insoluble Water Cbndltlonlg% Agent s

Al uni nosi li cat e bhel geAdury rypartial, sodd of E?lﬁﬁﬁﬁﬁﬁ¥QN?01g
Usef ul al um ngsi gbtateonen (MXWHang@o to 450Mt eiviadllablles LPHRY Aciddl

avai | abl e. These s _can be anorphous or crystalline.in
structure and caﬁeﬁéeﬁaﬁﬁpgrkﬁggb@8&??%@ al umi nosil i cates or
synthetically derivedOf cotfrse comhmmaﬂmmnsaﬁndﬁadmﬁﬂﬁunﬁsadﬁndnywdf the
i ncl ude those hayi I R A

mﬁgp&en%é]hﬁgrg&%de te::C ado cﬂ gentds may be o5

[err] "I'S™a "uni val ent_cation suc
pot assi um |ithiadwaaMmmmqmaMM'ugy&mﬂednwm;hmnnnhauqmbpdlments|fo¢hnn

about 0.5 to; 6b°§Ee%enQDQﬂWéﬁ%ibntr”s mat eri al having a magnesi um
i on exchange capacity of at _| east about 50 n1| gran1eqU|vaIents of

CaCO err] hardness pefegexally, theyrconqarhxatdion »f % KX e 30
Preferred cryst aldgn@d tdloddx it efsedifl Za0hide® dilutiodli sSRISI oW CHE

have the fO”mlathe present invention ranges from about 0.0005% (5 ppm)
by active weight to about 0.04% (400 ppm) by active

15 weight, preferably from about .001% (10 ppm) by active
weight to about 0.03% (300 ppm) by active weight, and
most preferably from about 0.002% (20 ppm) by weight to.
about 0.02% (200 ppm) by active weight.

The concentration of water or conditioner mixture

20 wuseful in the most preferred concentrated embodiment of
the present invention ranges from about 1.0% by active.

- weight to about 35% by active weight of the total
formula weight percent of the builder containing
composition. '

25 : TIONAL ADJUVANTS

. In addition,-various-other additives or adjuvants
- may be present in compositions of the present invention
to provide additional desired properties, either of
form, functional or aesthetic nature, for example:

30 - a) Solubilizing intermediaries called hydrotropes
can be present in the compositions of the invention of
such as xylene-, toluene-, or cumene sulfonate; or n-

-octane sulfonate; or their sodium-, potassium- or
ammonium salts or as salts of organic ammonium bases.

35 Also commonly used are polyols containing only carbon,
hydrogen and oxygen atoms. They preferably contain from
about 2 to about 6 carbon atoms and from about 2 to



[err] 35 wherein z and y are integers of at least 6, the nolar
ratio @fodsidediey 1S in the range of from1.0 to about O, CT/Us95105§7'§d X is an

i nt eger fron1about 15 to about 264. Said WO 96/ 0691
PCT/ US95/ 05878 65 _
al umi.nosil i cate i on-exchange materi al haV|ﬁg a cal cium I on exchange

caui val ont | of AR h SRy pgfoust. | Bfpmples ingfide £23.10 T
synthetic cr yspxadpaneadmllm Ilpz+but:amad1®h hexylemo@hygelrragmycateluseful
herein are avaé&%)il.t?odimqﬁa{nﬁ:[‘t?ol and égggtlons zeolite crystal

an

structure group specrally preferred enbodi ment, thé

_crystaLllne : hﬂLuN¢neqm¢@@§eli@maéxemangernuresthenes cap ber mul a:
10 useéd 'for vagylg%“@6m§6§h€i+ﬁsféﬁ”&ﬁ@?ﬂfeggn 01ﬁ9§#£139
especially about s, materi nown_'as_ zeo

Preferably, These includey theipigher GhecelporRoLygtyaeler nined by the

15 unit struc?tsley&hdé@ aﬁ@@lglﬁc@lyémér@f a@@i‘&aﬁléosubstancéSOHEelo
Angst r ons;

nely divigde z bout 0.1 to
about 10 nlcnﬁ%99¥i %ﬁof pgf tﬁ§&eQ$é§£Y%?£fé??LﬁpE?QXiﬁFPlne types
of zeolites arglycol, dﬂeﬂhykemumglycmhemamaeamylaeehebredbethymeher|y

20, doscri b {081 ilop gl e thLeC ALY FUSE g TESE monobutyP W+ 0NN
ether, tripropylene glycol methyl ether, propylene
glycol methyl ether (PM), dipropylene glycol methyl _
ether (DPM), proleene glycol methyl ether acetate ‘
(PMA) , dipropylene glycol methyl ether acetate (CPMA),
15 ethylene glycol n-butyl ether and ethylene glyceol n-
propyl ether. _

Other useful solvents are ethylene oxide/propylene
oxide, liquid random copolymer such as Synelox solvent
series from Dow Chemical (e.g., Synalox 50-50B). Other

20 suitable solvents are propylene glycol ethers such as
PnB, DpnB and TpnB (propylene glycol mono n-butyl ether,
dipropylene glycol and tripropylene glycol mono. n-butyl
ethers gold by Dow Chemical under the trade name
Dowanol . A%so tripropylene glycol mono methyl ether

25 "TPM Dowanol " from Dow Chemical is suitable.

c) Viscosity modifiers may be added to the
invention. These may include natural polysaCcharides
such as xanthan gum, carrageenan and the like; or
cellulosic type thickeners such as carboxymethyl

30 cellulose, and hydroxymethyl-, hydroxyethyl-, and
hydroxypropyl cellulose; or, polycarboxylate thickeners
such as high molecular weight polyacrylates or

" carboxyvinyl polymers and copolymers; or, natufally
occurring and synthetic clays; and finely divided fumed

35 or precipitated silica, to list a few.

d) Solidifiers are necessary to prepare solid form
compositions of the invention. These could include any



B. Organi ¢ Water Sol ubl e Water Cbndftioning Agent s Organi c
wat er Oéﬁmi ter conditioning agents 25 useful interﬁﬁﬁB@ I ons of
the pres ﬁﬁ ention - “include am npol yacet at'es, polyphos k%tes,

am nopol yphosphonat es, short chain carboxylates and a mnde vari ety
of pol ycarboxyl at e conpounds:- CF@anic'mater condi tioning agents
~can general ly be 30 added to the caonposition ip acid form and

neutralized in °rganIQﬂqulqﬂﬁgaQ%ﬁ1%ﬂ%&ﬂtﬁP@RRHRﬁ|hﬁY¥E§f%rﬂ¢%¥r%1pre-
neutral i zed sal tinefherchirddtzes o wealtindg nfu@é@énal, stabiBigifgsgeh as

sodi um pot assi and Jithiu ubstltut un1s lts such
as from nono-, tﬁntqﬁs;ve £ EF&%&Ra ?m:l‘%%?’? % e o‘é:é'ﬂ%? Fly
preferred. Examptels aé mupbyetirel etesglycol NdB pobPifoylene

PCT/ US95/ 058 . : T
sol uble amn pol%/l%e? ehac‘gL dlée%ularawe:.ght S’P f%'om alt’?nu%he E Puc ural
formul a: about 30,000; and urea. [err] mhereln R

is selected from 10 d£id lvariety of other ingredients useful in
detergent compositions can be included in the
compositions hereof, including other active ingredients,

10 carriers, draining“prbmoting agents, manufacturing
processing aids, corrosion inhibitors, antimicrobial
preserving agents, buffers, tracers inert fillers, dyes,
etc. '

The list of optional ingredients above is not

15 intended to be exhaustive and other optional ingredients
which may not be listed, but which are well known in the
art may also be included in the composition. The
examples are not intended to be limiting in any way. In
certain cases, some of the individual adjuncts may

20 overlap in other categories.

'In general, the total proportion of adjuvants will
normally be no more than 40% by weight of the product
and desirably will be less than 30% by weight thereof,
more desirably less than 30% thereof. Of course, the

25 adjuvants employed will be selected so as not to
interfére with the detersive adtion of the composition

" and to avoid instability of the product.



25 and each Mis selected fron hydrogen-and a salt-forning

cati ONwo 96/06910 Am nopol yacet ate water conditioni ng stfngsesjgsdrgbl e
for use herein include the sodium pot 9§S| um |ithium 30 ammoni um and
substituted anmoni um salts of the fol | owi ng aci ds:

et hyl enedi am netetraacetic acid, N (2-

hydroxyet hyl) - et hyl enedi am ne triacetic acid, N(2-°
hydroxyet hyl)-nitrilodi acetic acid, 35 '

di et hyl enetri am nepent ag : =

di ani nocycl ohexanetetradeti q afi g ahd n[trifotriacetic acid;
and, nmixtures thereof. f- | | B|-2 Jfolyrhdsghonafes 40
Pol yphosphonat es useful {ihgrai Bl |jeg| Bfcg ISy |i 8¢l udp g t he sodi um
li thium and potassi um sgl §s |oE| ei{hy] elex| w | w§li phpsphpni ¢ aci d; sodi um
lithium and potassium sgl 8] & | of et‘hiaﬁ“e- 1hydr pXy-[L, 1- di phosphoni c.,aci d
and sodi um | it hi ugr—pgtapsTtom T T e I tuted amoni um
45 salts of ethane-2-canboxy- 1} 14di phg@sphonijc aci d WD 96/ 06910
PCT/ US95/ 05878 0 ul ol ol ol o]l @ | of ©
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67 hydr oxynmet hanedi phosphoni c hcid, car bonyl di phosphoni c aci d,

et hane- 1 -1,1, 2-tri phosphoni c acid, ethane- : ks
2-hydro$v§%%%$§¥triphosphdnic acid, propane-1,1,3, 3- Pc?gFgg%sggphonic
acid propane-1,1, 2, 3-tetraphophonic acj@ - 5 and propane

1, 2,2, 3-tetraphosphoni c acid; and m xtures -t iereof . Exanpl es of

t hese pol yphosphoni ¢ conpounds are disclosed in British Pat. No.
1,026, 366. For nore ~ exanpl es see U s. Pat. No. 3,213,030 to Dieh

| ssued Cctober 19, 1965 and U. S. Pat. No. 2,599,807 to 10
Bersworth issued June 10, 1952. , B- 3. Am nopol yphosphonat es

The wat er sol ubl e am nopol yphosphonat e conpounds have the structural
formul a: 15 : [err] 20

wherein Ris selected from 25 [err]

Example 10
Percent

47.80
2
26.00

Exaqgle 9
Percent
26.00

0.20

26.00
2

8.25

57.30

Example 8
Percent
dustri AS, Denmark

19445N is manufactured by Rohm and Haas Company

Example 7
Pexcent

is manufactured by Genencor International, USA

Surfonic® N95+5PO is manufactured by Texaco Chemical Company -
erase®s8.0L is manufactured by Novo In
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15 and each Mis selected'fron1hydroben and a-salt formng cation.
Am nopol nat e conpounds are excellent water

agents éﬁgaﬁg?h@e advant ageously used in t he preseﬁegw$&ﬂﬁﬁﬁ

Sui t abl e exanpl es incl ude soluBle~salts, e.g. sodium Iithium or

pot assi um sal t s, of diethyl ene thianm ne pentanethyl ene phosphoni ¢
aci d, et hyl ene di anmi ne tetramethyl ene phosphonic acid, 25
hexanethylenedlan1ne tetranethylene phosphonlc aC|d and

nitrilotrimethylene phosf t her eof .
B-4. Short Chain Carboxy @ bbe fshort chain
carboxylic acid-salts wat er conditioner -
“for use herei n. BExan conic acid and
phytic acid. Preferred sg _ metal ions
such as sodi um potgszlu ); & . B2 oy Lug}and beStlfuLFd
ammoni um - 5. abl e wat er "sol ubl e
pol ycar boxyl at e wat er L Ls finvdntion include the
vari ous ' ' '
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40 ether polycarboxyl ates, polyacetal, polycarboxyl ates, epoxy
pol ycar‘gﬁéé)r'gé‘ss, and aliphatic-, cycloal kane- and PCIVTUBYS0$878
pol ycar res. W0:96/ 06910 _ g1 - o

PCT/ US95/ 05878

sol ubl e ether polycarboxylic acids or salts
I nvention have the fornul a:

69 Wat er
thereof useful in this

_ . [err]
wherein R err] i's seTected from-CH err]COOM -CH err] CH err] COOM 10
[err] 15 a ' - CH2COOM - CH2CH2CooM

25

wherein R err] and Rerr] forma
closed ring structurefi _
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event said noieties are from ' 30 {err] 35 each M
Is sel m hydrogen and a salt form ng cati t

' forningﬁ@§@9§ﬂgwlcan be represented, for exanple,qﬁ¥ﬂgﬁégéﬁknetal
cations such as potassium 40 lithium and sodi um and al so by anmoni um
and anmoni um derivatives. Sped%ic exanples of this class of
car boxyl ate buil der I ncl yde the water soLbee sal ts,of oxydiacetic
aci d and, forTaRle®| L, aRRy i SORER I cAgERY S BPEBRIPIRGI AP @ 45

oxysucci ni ¢ acidfahilyn 6Lt two CadRPENent. eﬁhylmayiﬂu/ilder ptre&nabgdEskucap
s 96/ 06

tetracarboxylic_acjd. eater_detall LS, 10 .
PCT/ US95/ 05878 apﬁilcaéion. _Tge éiﬁ_#rodu ¥[£ 018 gescrapgélggegrpﬂuSFS:

Pat. No. 3,635 @28idgw [hneerlowetemp:enzyme richidaddnbypr praé8uct972,

i ncor por at ed. her.ei . refe e i .Soh ybL e pol, |y
carboxylic g%idéﬁ%?lg%f%gn (1.%. %ﬁggeg?tﬁﬁ?éhvgégiﬁ§g¥glLﬁégei%gggagang
conditioners produgks Havielvesythreerpredurksufer pbav. teppenatuzre223P: o

Crutchfiel d et %&pé}éﬁﬂf@n&hﬁEPoﬁ3abéQE93éaé Eb5é8§g€-65°c); ah@, ¢n¥éa 092

to Crutchfield | ssued, Fepruar 1

products for high temzeréture CIP applications (from about

50°C to about 85°C); Within each temperature category,

10 products contéining_a "balanced" ratio of enzyme/surfactant
(25 ppm/100 ppm), an enzyme rich ratio of enéyme/surfactant
(50 ppm/100 ppm), and a surfactant rich ratio of
enzyme/surfactant (25 ppm/200 ppm) are incorporated. The
low temperature_and:high temperature designations reflect

15 one major change within the composition -- that change

being alkaline protease enzyme. All other 'ingredients

remain unchanged with exception of concentration.

P



10 A typical product will be of the fornula: [err] 15 wherein

Mis selwgbgggdio om t he group consisting of al kal i PRifAlsesaeEP NI UM

al kyl groups of 1 to 4 carbon atons, tetraal kyl ammoni um gr oups and

al kanol am ne groups, both of 88 to 4 carbon atons in the alkyls .20
thereof, n averages at least 4, and R err] and R err] are any

chem cally stable groups which stabilize the pol ynmer agai nst rapid
depol yneri zation in al kaline solution. Preferably the pol yaceta
carboxylate will be one wherein Mis alkali nmetal, e.g., sodium n
Is fromb50 to 25 200, Rerr] is [err] or a mxture thereof,
Rerr] is 35 lerr] . and n averages from

20 to 100, nore preferably 30 to 80. WO 96/ 06910
PCT/ US95/ 05878 : : .

A

WORKING EXAMPLE NO. 11
TABLE 3
Example 11
' USE CONCENTRATION: 0.10%
(PPM)
25
100
130
63

RAW MATERIAL
Esperaae'b;bh, protease®
Ttitor.l..CF- 21%%
Acusol®445Ne e s
Na,CO,¢nae

INGREDIENT PPM'USE LEVELS

PREFERRED LIQUID PRODUCT



71 The cal cul ated wei ght avefage nol ecul ar wei ghts of the

pol yne ormally be within the range of 2,000 to 00,
'prefergﬁqgﬁifbggo to 10, 000 and nore prgf erably 5, 568"?%5@8 00, e.g.,
about 8, 000. Wat er sol ubl e polyneric aliphatic carboxylic acids
and salts preferred for application are conpositions of . this
I nvention are selected fromthe groups consisting of :
(a) a water sol uble™salts of honDponners of 10 aliphatic
pol ycarboxyl i c aci ds havi femidag=ke g giman | Or MUl a:
15 20 ] Whdrein X, Y, and Z
are each sel ected fronrthr c-nsistrng ok| hyidr ogen net hyl ,
carboxyl,. and 25 car poxiymetfhid . e} ﬁ qie-of g 2, and Z being
selected fromthe group cpnsli sti o | sjn ek 1 88 carboxynet hyl,
.provided that X and Y can} oxjymgt hyl Cnf/ hen Z is sel egted
from car boxyl and or ¢i nl onlly bngl of X, Y, "and Z
can be 30 nethyl, anf erdinfnijis @ wholle j nt ggef Havi ng a val ue
within a range, the lower[[IZjrit lof [wichlis|three ard t he upper
limit of which is deterni jhed the Jokulidf iy o -1 .
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(b) water soluble salts

characteristics in an aqueous system .

35

| east )
fornula described in (a),

at

of copol

Y WO 96 ERUI95/05878

two of the nononeric species having the

Weeiesth

enpirica

and

(c) water

72 .

85

PCT/ US95/ 05878
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X, Y, and Z are each selected fromthe group consi sting of hydrogen,

met hyl .we 9&6gxy/! . and car boxynet hyl ; at | east onepgtysesiosgrgdnd Z

- being selected fromthe group 25 of carboxyl and carboxynet hyl provided
that X and Y can be carboxynet hyl on when Z i's selected from group
of car boxyl and carboxymet hyl, wherern onl y one of X, Y, and
Z can be nethyl and 83N \@y) tﬁ‘f&g ange, the
|l ower limt of V\hlcﬁylgg’threfe%ang%n 5%6 uper d%#%vﬁa}lé -
det er ni ned pri favepgiop.t Hee. a Ca%olﬂﬂill ty c3c @rhoycs CATIOWH aqueous
system said  concenRatdldRf ! (pim)t @.eh#él'éj‘%ff é@ie:hfﬁ“vﬂﬁ.& naﬂé mim
nol ecul ar wei ght of 350 calculated as t aci d Torm and

-equi val ent wei Gdiyerschdn seteFsivsus t‘t?&’rsCLHYattéif Preﬁﬁné%dt}ﬂeq‘b%‘?d
form (e.g., spolgyaRr eotiponento Bystam,d then 11mr§wauesa@u§g@é@¢ aci d;

Zﬁgngfifaigmccg?n%%co I:\@é:/soc acég_%. h woulé lﬁgal veracthé sam JI h%pen?el n| C aci d;

PCT/ US95/ 05878 various concentration factors, and theh lists sexméxkhnsblid

copol yners wi tf, Eﬁ% | e gesTale C i ng
no carboxyl ate rgg’%ér%@s\b?u%cwlgﬁ? %ane Chan eesne angﬁé\/l nyﬁrre@%‘p
 ether). These materiajo W-at@%ﬁ%éﬁw t@%‘?ﬁﬁ Pekyacrytatey

5 describg@ i Raded d%@idid\ibne% %Qfa%?lltl%d)ea{ﬂymésw facilitat@rch 7,

- 1967; incorporated herein by reference. 6f1
PCT/ US95/ 05878 formulation. ~ However, the blggest zormu ary change is the

necessary inclusion of a sol:.dn.f:.er, polyethylene glycol
| 8000, for product form. Also disclosed in these
compositions is ';hé concepf.z of encapsulated enzyme for

15 improved stability -~ especially needed during the hot
melt/pour cast ménufactu‘ring process.



The nost preferred water conditioner for use in the nost preferred

enbodi his invention are water sol ubl e pol rs _of acrylic
aci d, 25?9??@&&& d copol ynmers; and derivatives and %&?‘t’%"s@f?@?eof
havi ng t he 5 enpirical formula: 87 X
[err] 10 where X = H, CHerr]Y = NHerr], OH OCHerr],
OClerr]Herr], ONa[err], etc. or 15 copolyners with conpatible
nononers. “Such polynmers include polyacrylic acid,

pol ymet hacrylic acid, acrylic acid-nmethacrylic acid copol yners,
hydr ol yzed pol yacryl am de, hydrol yzed pol ynmet hacryl am de, hydrol yzed
acryl am denet hacryl am de 20 copolyners, hydrolyzed polyacrylonitrile,
hydr ol yzed pol ynmet hacrylonitrile, hydrolyzed
acrylonitrilenmethacrylonitrile copolynmers, or mxtures t her eof .

Water soluble salts or partial salts of these pol ymers such as the
respective alkali netg) (e.g. 25 sodium lithium potassium or amoni um
and anmoni um defi vative salts can al so be used. The wei ght average
nol ecul ar wei ght of t polymers is from about 500 to _ about 15, 000
and is preferably withn the range of from 750 to 10,000. Preferred

pol ynmers include poly
pol yacrylic acid or
nmol ecul ar wei g

rylic 30 acid, the partial sodiumsalt of

sodi um pol yacryl ate havi ng wei ght average
s wthin the range of 1,000 to'5,000 or 6, 000.
These pol yners are co rcially avail abl e, and net hods for their
preparation are well - kghown i[’"’*‘ﬁ””T*”’*’”’] For exanpl e,
commercial ly avai | abl & pol yafryj ate 5oljut i ons useful in the present
cl eani ng conpositions {i mclwde t he |sofdi dm pol yacryl ate sol uti on,
Col | oi d 207 (cd f3.); the polyacrylic acid

Example 20

WORKING EXAMPLE NO. 20
TABLE 4
USE CONCENTRATION: 0.10
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solution, Aquatreat[err] AR-602-A (A co Chenical Corp., 40 Chattanooga,

Tenn.); the polyacrylic acid solutions (50- WO 96/ 06 H
PCT/ LiSHS i - 75 SO sol i ds)
and the sodi um pol yacryl ate powers (M 88 2,100 and 6,000) and
solutions (45% solids) available as the Goodrite[err] K-700 series
fromB. F. Goodrich Co.; and the sodiumor partial sodiumsalts of
pol yacrylic acid ~ 5 solutions (MW 1000 to 4500) avail able as the
Acusol series from Rohm and Haas. OF course conbi nati ons
and adm xtures of any of the above enunerated water conditioning
agents nmay be advant ageously utilized wthin the enbodi nents of the
10 present invention. : Generally, the concentration of water or
conditioner mxture useful in use dilution, solutions of _ t he
present invention ranges from about 0.0005% (5 ppm by active ..
wei ght to about 0.04% (400 ppm by active .5'1'5 wej ght, preferably from
about .001% (10 ppn) by active wei ght & o abput 0.03% (300 ppm) by
active weight, and nost preferably fr@g®aldut 0.002% (20 ppm) by
wei ght to about 0.02% (200 ppm) by act %ed&i ght. The
concentration of water or conditioner mxtureegsg useful in the nost

. o & . .
preferred concentrated enbodi nent of { Rl£sent invention ranges
from about 1.0% by active wei ght to abgit 23b% by active wei ght of
t he total - formula wei ght percent of ti b3 der containing
conposi tion. 25 . OPTI Of A& UVANTS I'n
addi tion, various other additives or adjuvant Q may be present in !
conpositions of the present invention ovi de additional desire

properties, either of

tured by Navo'1

®cp-21 is manufactured by Union Carbide Chemicalo& P

Acusol®445N is manufactured by Rohm and Haas Company.

E Silicate is a liquid 36% 3.2

Example 26
RB-9143-9

§i0,/Na,0 silicate manuf

2 8i0,/Na,0 silicate man

Example 24
RB-9143-9

0L, and Esperase 6.0T are manufac

SS 20 Pwd is an anhydrous 98% 3.22
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form functional or aesthetic nature, Tor exanple: 30

Sol ubi I ipRgnédiber nedi ari es .cal l ed hydrotropes _ %&5{3 in
the conpositions of the invention of such "as xylene-

cunmene sul fonate; or n- octane sulfonate; or their sodium,

pot assi um or ammoni um salts or as s'élgts of organi ¢ anmoni um bases.
35 Al so commonly useq_. AL ol on S_copt ai pi ng onI a bon, hydrogen
and-oxygen atons. They pe(rae FStomt goffd cas RrodHets 6

~carbon atons andﬂ&@ﬂbﬂ&_@_&&lﬂmmm illustrates that a solid
PCT/ US95/ 05878

hydr oxy groups. fIg< c1’fsp| nc Ct cainzbe devel:ia;p%%‘zgn%l?‘ i}%}gﬁggng’&?‘&fﬂ?r'

hexyl ene gl ycol ,T ﬁ%t? is la:.d @@k bin osim i fashiandwithcaseomparison
b) Nonaqueouss | ingHi! @@rélﬁq@ids%y@@t&efwei@éd)e Sfeoéﬁgfsd EB}'ElXﬁE&' By
i

conpositions of - the resent tion
gl ycol s, pol ygl RxfRAet1c soin% g‘?f‘Z‘T‘ s ardng| Yhen eenetuded with @.ctual

subst ances are solld foemyl etnbos Yspépaped yet hyl ene gl ycol , pol ypropyl ene
gl ycol , diethyl ene glycol nonoethyl % . diethylene 10 gl ycol

nDnopropyI et her, diethylene glycol nDnobutyI ether, tripropyl ene

gl ycol nethyl ether, propylene gl ycol nethyl ether (PM, dipropyl ene
gl ycol et hyl ether (DPM; propylene glycol nethyl ether acetate
(PMA), dipropylene glycol nethyl ether acetate (CPMA), 15 et hyl ene

gl ycol n-butyl ether and ethyl ene glycol n- propyl ether.

O her useful solvents are ethyl ene oxi de/ propyl ene oxide, liquid
random copol yner such as Syhal ox sol vent series from Dow Chem cal
(e.g., Synalox 50-50B). O her . 20 suitable solvents are propylene glycol
et hers such as PnB, DpnB and TpnB (propyl ene glycol nono n-butyl

et her,



di propyl ene glycol and tripropylene gl ycol mono n-butyl : ethers sold

by Dow under the trade nane Dowanol [ err] l.propyl ene
- glycol “nq]i)ﬁd?% hyl et her 25 "TPM Dowanol [err]" from &ﬁﬁ@?&ﬁ#@gl S

sui t abl e. c) Viscosity nodi%9 ers may be added to the

I nvention. These may include natural polysaccharides such as xant han

gum carrageenan and the like; or cellulosic type thickeners such as

car boxynet hyl 30 Ttel fregse—ang—hyeaymaathal,- hydroxyet hyl -, and

ifckeners such as high
vi nyl pol ynmers and

gynt hetic clays; and finely
ist a few d)
conpositions of the

hydr oxypr opyl cell ul ossg

copol yners; or, natura
di vi ded funed 35 -or
Solidifiers are necessd

PCT/ US95/ 05878 S : 77 organi c or

i norgani ¢ solid conpounjd hgvi : i nert character or making

a functional, stabilizi | ntribution to the intended

enbodi nment . Exa col s or polyproyl ene 5

gl ycol s havi ng nol ecul g 400 to ' about 30, 000;

and urea. i de,_Yarilet i jgredi ents useful in

det ergent conpositions fcan ignc| u ' ° conposi ti ons hereof,

i ncludi ng other active |i mgr entjs, ; fler s, draining pronoting

agents, manufacturing o brocles i ' s} cgrrosion inhibitors,

anti m crobi al pr i hg age rsf tracers inert fillers,

dyes, e?c. Theg | | ojjal i ngredients above is no.
L -]

5

Example 27
PERCENT
0.0130%

WORKING EXAMPLE NOS. 2
TABLE NO.

0.0125%

99%

proteasges s+
Sodium Metabisulfite
Propylene Glycol
Triton®CF-21 #++

USE CONCENTRATION

Experase®s. oL,

5

K
g

i
&

Triethanolamine,

15




so be
be

whi ch
I n general,
O cour se,

norhally be no nore than 40%

PRt

sone%of'the i ndi vi dual

20 overlap in other categories.

proportion of adjuvants w.l|

€ to

be | ess than 30% by
t her eof .

I ngredi ents
nore desirably |ess-than 30%

khown in the
jxanples are not
8 ses,

15 intended to be exhaustive and other optional-
be sel ected so as no

and desirably wll

are wel |
certain

The

Ggd. but which
e conposition.
I n
duct
25 adjuvants enpl oyed wil |

i

396 9&/@
I'n
limting in any way.

adj uncts may

t he total
by wei ght of the pro

may - not

i ncl ude

wei ght t hereof,
t he

and to avoid
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Tables 1 and 2 contain detalls pertaining to a fanlly" of two
conponent enzyne/ bui | der products for CIP application. The CIP
Product Line is described by product design (i.e. |ow tenp:enzyne
ri ch) and by product © 5 application (i.e. soft water). Basically this
"fam | y" of products involves three products for |ow tenperature
ClP applications (fron1about 30[errF t o about 65[err]C3 and,

e ¢ o abiny s "B CHRELE el £ 0P LS SR, (LEaM. Rl
enzyme/bullder/surfactant comp051tlons These are single
component formulations that show the basic technology lends
itself to_this_product form. STPP is the choice of water

5 conditioning agent in these particular compositions.
Prilled enzymes are utilized because of product form.
Because these concentrates are anhydrous, it is the
formulator’s choice if a'stabiliziﬁg system is included for
use-dilution effect rather than a need for facilitating

10 shelf-life. |
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CLEANING OF SOILED SS PANELS

Cleaning performance evaluations of the particularly
preferred concentrate embodiment of this invention -- a two -
part, two product detergent system. |

4

1) The Stainless Steel 304 panels used in this cleaning”

_evaluation were prepared/soiled eccording to Ecolab RB No.

9419‘3 14

PROCEDURE FOR PROTEIN SOILING AND CLEANING OF
STAINLESS STEEL PANELS

Purpose: To simulate the soiling and subsequent cleaning
of stainless steel equipment surfaces in dairy
plants and farms

The following reagents and test materials should be

aprepared and/or obtained prior to conducting soiling and

~ cleaning procedure:

1) 3" x S" 304 stainless steel panels with #4 finish
having two 1/4" holes drilled at top and numbered.

2) 3/16" stainless steel rods'approx. 15" in length.

3) 1/8" and 1/4" I.D. rubber tubing cut into 1/4"
lengths.

4) 10.5 liter tank with heating and circulation

~ capabilities. -

5) 22.2 liter tank with drain cock.

6) A consumer type automatic dishwasher. :

7) HunterlLab UltraScan Spectrophotometer Model US-8000.

8) Lab Magnetic stir plate with heating capab111t1es

9) 1000 ml. beakers.

. 10) Magnetic stir bars.

11) Lab thermometer.

12) Graduated cylinders and Volumetric pipettes.

13) KLENZ SOLV (a Klenzade liquid detergent solvent
product) .

14) FOAM BREAKER (a Klenzade general defoamlng product)
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represents” another product formof the i nvention, 1.e. a cast solid.
Tabl e 3 shows vari ous Concentration (ppm |evels of ingredients

whi ch are delivered in detersive sol & ons by the preferred liquid

5 dual t I t t
hi.ch woul 0 delier 4 QiR peheritas SSRvatelsialCoeta crardehpraert]

factors, and t ) | i BRENGERAL abitsldutl chlorlneon@oxlenzadeacbnaéhy1ona1

orepar e, SS?Sgﬁfy?”?ﬁd%“lm%” 7R AarFadht TrdFpPey enRie % oo "

facilitate cyppechborit®lever, the biggest fornulary change is the
necessary i I i @ Qo&geﬁ@y&ggg gtxgol 8000, for
pr oduct forgf so %ﬁéa?%ggdgb " thes ugtd

ese ositions is the concept
of encapsul at edt &hz\Hardeess sq:!iu"-%%ré%%ﬁ %tag%ngﬁs:lz’és%)éizoalaﬁd Sdede@/L

during the hot MgCl,* 6 H,0).
' 19) 60 gallons of Whole Milk (commercial Homogenized).

10 Conditioning of SS Pa 3 Prior to Soilin d Cleani
1) Clean SS panels with 3% by volume of Klenz Solv and
1.5% by volume of Foam Breaker in 10.5 liter tank at
135 °F for 45 min. Remove panels and rinse both
panels and tank with distilled water.
15 2) Passivate the SS panels with 54% by volume of AC-300
in 10.5 liter tank at 135°F for 1 hour.
3) Remove panels, rinse well with distilled water and
allow to air dry.
4) Measure Whiteness Index (panel before 50111ng) of test
20 panels by means of the Hunterlab UltraScan
Spectrophotometer, Model US-8000. The operating
procedure for the UltraScan is found in the
manufacturers manual. '

.25 ild Pane
1) Fill the 22.2 L tank with 6 gallons of milk.
2) Place SS pénels on SS rods with 1/4" rubber tube
spacers between each panel and a piece of 1/8" rubber
tube on each end to hold panels in place. Approx. 21
30 panels will fit on the 15" rods.
3) Place the rack of SS panels into the tank of milk.
4) Slowly drain the milk from the tank at a flow rate of
approx. 150 ml\min. - Collect the milk to be used a
second time. '
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5)

6)

7)

8)

9)

88
After the level of milk in the tank is below the
outlet, remove the rack of panels and place securely
in bottom of consumer dishwater.
Using a wash temperature of approx. 100°F, wash the
rack of panels for 2 min. in dishwasher with a
solution cbntaining_zsoo ppm PRINCIPAL without
chlorine, 60 ppm Ca and 20 ppm Mg. For a 10 liter
machine add 25 ml PRINCIPAL and 20 ml Hardness soln.
listed above.
Following the wash, rinse the panels for 1.5-2 min.
using city water wihout machine drying.
Remove rack of panels and allow to air dry approx. 30
min. at RT prior to repeating the above seven steps
for a total of 20 cycles. _
Fresh milk should be used eVery other cycle with a
total of 60 gallons of milk used.

Cleaning o i S Panel

Dipping Test

1)

2)

3)

4)

5)

Prepare the cieaning solutions in City water using
1000 ml beakers.

Place one soiled panel in bottom of beaker filled iwth
1000 ml of desired cleaning solution that has been
preheated to desired temperature. Agitate solution
for desired time by means of a heating, magnetic stir
place and magnetic stir bar.

After cleaning, rinse panels with DI water and allow

to air dry.

Measure Whiteness Index (panel after soiling) of test

_paneié.

Percent change (cleaning) is calculated by the formula
WI (panel after cleaning) - WI (panel after '
soiling) /WI (panel after soiling). WI = Whiteness
Index. ' '

|
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89 Li ke the enzyne/surfactant solid cast CIP_products :
with car SOV i 1 der, this table illustrates that a sol i §CT/USISOSSFH m of -

product can be devel oped having a silicate builder. - The table is
laid out in simlar fashion with a conpari som®9 5 made to a liquid
(ppns delivered) fornula, followed by . prophetic solid formlas, and
t hen concl uded it h FR¥REnt soil xemevialoisutalcvhatedebyr te formula WI

(panel after cleaning) - WI (panel after soiling)/WI
(panel before sociling) - WI (panel after soiling).
7) Whiteness Index (WI) measurement is per ASTM E313 (see
5 ASTM E313-73 (Reapproved 1987)

2) The following cleaning solutions were pH before pH after
prepared in 60 ppm City water: Milk Milk
(A) 25 ppm Purafect 4000-L (0.050 gm/2000 8.67 7.69
10 ml) -
' {B) 0.05% Product A (1.00 gm/2000 ml) or 1 110.00 -——
0z./15.6 gal.
(C) 0.04% Product B with Purafect 4000-1L 8.50 7.69
(0.80 gm/2000 ml) or 1 oz./19.5 gal. '
15 (D) 25 ppm Purafect 4000-L (0.50 gm/2000 ml) 9.95 9.54
& 0.05% Product A (1.00 gm/2000 ml). '
(E) 0.05% Product A (1.00 gm/2000 ml) & . 9;86 9.49
0.04% Product B with Purafect 4000-L (0.80
gm/2000 ml).

ppm Texaco NPE 9.5 PO5 (0.20 gm/2000 ml) &
80 ppm Avail. Chlorine (1.60 gm 10.01¥%

20 (F) 0.05% Product A (1.00 gm/2000 ml) & 100 9.74 9.71
active XY-12/2000 ml).

: (G) 0.04% Product B without enzyme (0.80: 8.50 -—
25 gm/2000 ml) or 1 0z./19.5 gal.
(H) 25 ppm Esperase 8.0 L (0.050 gm/2000 ml) 8.00 -ee
(I) 0.04% Product B with Esperase 8.0 L 7.83 ---
(0.80 gm/2000 ml) or 1 0z./19.5 gal.
(J) 25 ppm Esperase 8.0L (0.50 gm/2000 ml) & 9.58 —
30 {| 0.05% Product A (1.00 gm/2000 ml). -
(K) 0.05% Product A (1.00 gm/2000 ml) & 9.49 ---

0.04% Product B with Esperase 8.0 L (0.80
1/2000 ml) . :

35 3) 1000 ml of desired cleaning solution plus 0.25% (2.5
ml/1000 ml) milk soil when required, was placed in 1000 ml
beaker. The solution was then heated to desired
temperature and one soiled panel was placed in bottom of
beaker. The solution was agitated for 15 min. while

40 maintaining temperature by means of a magnetic stir bar and
magnetic, heating, stir plate.
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4) Afrer cleaning, the panels were rinsed with DI water
- and allowed to air dry.

5) Cleaning was measured by means of the HunterLab
5 UltraScan Spectrophotometer Model US-8000.

6) Settings on the instrument were RSEX\UVL ON\UVF
OUT\LAV. |

10 7) The percent change (cleaning) was calculated by the
formula WI (panel after cleaning) - WI (panel after
soiling) /WI (panel after soiling) X 100.WI = Whiteness
Index. - | ‘i

’ This series of tables contains the majority of
15 laboratory evidence proving our claims that:
Table A T
Alkaline protease acting of and by itself, without
cooperative effect of other detersive agents, removes
adsorbed protein (film) £rom food soiled surfaces. This

20 effect is shown on the chart of Protein Film Soil Removal,
detersive solution A, 50°C as compared to a built, high
alkaline, chlorihated commercial CIP detergent - PRINCIPAL
at 50°C utilized at recommended use-dilutions. 2also
notable from Figure 1,'solution'A-the enzyme,

25 Purafect®4000L, does not perform well on protein film by
itself at 65°C; whereas, if it is used with the stabilizing
system, cleaning performance (protein soil removal) is
dramatically improved (see Figure 1 for solution C) even at
65°C thus showing unexpected cooperative effect at use

30. dilution. Prior art teaches the stabilizing effect of
enzyme stabilizing systems within the composition
concentration (i.e. shelf-life) -- nothing is discussed or

disclosed pertaining to effect at product use dilution.
- Also notable from comparison of Figure l-solution A used at
35 65°C (Figure 1) to PRINCIPAL (Figure 1) is that at 65°C
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PRINCIPAL performs much better on pfotein soil than at
50°C; and, this is because of an apparent energy of
activation threshold for chlorine discovered during the
course of these experiments. In effect, this discovery
seems to indicate that low temperature: CIP cleaning can
never be achieved using the standard high alkaline,
chlorinated products now utilized in the food process
industry; whereas, the present invention is ldeally suited
for low temperature CIP applications. Solution H, Figure 2

containing Esperase®8.0L (an alkaline protease having

greater high temperature tolerance) confirms that this
enzyme has higher activit? in higher temperature detersive
solutions than Purafect®4000L. The observations illustrated
in Figs. 1 and 2 are again repeated in these experiments.
Noted from both Figs. 1 and 2 (one for Purafect® solutions,
one for Esperase® solutions) is that the dual product
enzyme/builder system is far superior to PRINCIPAL; that
there is a cooperative effect by combining the two
solutlons, and that the dual component performance
solution K is superior to solution F which contains the
builder/surfactant (w1thout_enzyme) and 80 ppm chlorine
(Fig.2). Disclosed.in the table A is evidence that enzyme
containing systems are not affected by presence of milk
soil; whereas, chlorine containing systems axre very

significantly affected (manifested by reduced proteln film
removal) .
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96 : NI NG OF SO LED SS PANELS rmance
‘eval uaﬂ%?ﬂféo% ‘the particularly preferred concen??gﬂgsgﬁ%%& ment of

this invention -- a two part, tWO4product detergent system 5
1) The Stainless Steel 304 panels used in this cleaning eval uation
wer e prepared/soiled accordl ng to Ecol ab RB No. ' 9419-3, 4
PROCEDURE FOR=RRGLREM=—CEll M — S B e
STAI NLESS STEEL PAl ELS '
subsequent cl pdhEn s«stee
in dairy 3 -
reagents and J as} epar ed
prior to cond l'ing gnd cl ¢ani ng |proced
x 5" 304 stai S—pamgts—wrtiTti—rrth -
hol es drilled nd nunfjer ed. 12) d/ 16" s
approx. 15" ip | e@ytd. | « ) 168" and, 1/ 4" &.D.
into 1/4" 222 % | éhgthg."  25% 4) | Y10.5]IRter f&nk with hegteng apd
circul.ation 28| A | scapafi¥itiesw & 5) | 922. 2 Riter|tank Wi gh
drai n cock. vl[6) | A conjuner tlype aujonmati q di shwasher. 7)
Hunt erLab U tgaScam Spectrophotonetier Nodel US-8000. | 30 ;3) Ldb
Magnetic stirffplat¢ wifh heatling capabilifies. P) 1000 m .
beakers. i Magneti ¢ stir Joars. 11) Ljpb thegnonet 4gr.
12) Graduatehc&% h’de*g‘:nand v'?m urretgic p p"iattes.g, S S o
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35 13) KLENZ SOLV (a Kl enzade quuia det er gent - sol vent

producd& 14) FOAM BREAKER (a Kl enzade general defoam nlg aoroduct)
WO 96/ (9606910 -  PCT/ USS5/%%?
97 15) AO 300 (a Kl enzade convedSi onal acid CI P detergent).
16) PRINCIPAL without chlorine (a Kl enzade conventi onal hi gh
al kaline CI P detergent: prepared w thout hyppochl orite). 5
17), deaning sol uti o"ns to be eval uat ed. 18) Hardness sol ution
(110.2 g/ L Call pe=== MC [err]* 6H[err]O)
19) 60 gall onsflof ,Whol e| M | k (conmer progeni zed) .
Condi ti oni ng of | & Pangl b ¥Prior g0 Soji king §nd Ceaning - 1) Cl ean
SS panels with (f’gﬁy Vol he of fKlenz |Sgl v apd 1.5% by vol une of
Foam Breaker inj £35]13tgrS tank At 8 135 [err]F for 45 min.
Renove panels apd Ti pbot h pahel s and tank with distilled--
wat er . 15 2] ryatetie—SS—Tpametrs—yi th 54% by vol une of AC- 300
in 10.5 liter t b[err] § for 1 hour. 3) Renove panel s,
rinse well with ] grat el and ° allowto air dry.
4) Measure Wh ndex (fgafiel before $oiling) of test 20
panel s by neans (0 Ird er La bg'rUItrE an Spect r ophot onet er,
Model US-8000. [he o i ng pfocedure for the UtraScan is
-found in the manuflacturers mapval . 25 Soiling of SS
Panel s
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1) Fill the 22.2 L tank with 6 galfons of m.l k. 2) Pl ace SS

panel s ds with 1/4" rubber tube spacers between each
panel a‘gggéﬁ‘%{lgce of 1/8" rubber tube on ea®RTAIFSSH874ol d
panels in place. Approx. 21 30 105pane| s wll fit on the 15" rods.
3) Pl ace the rack of SS panels into the tank of mlKk. 4) Sl ow y
drain the mlk fromthe tank at a flow rate of approx. 150
m\imn. Collect the™milk to be used a second tine. VO
96/ 06910 1 PCT/ US95/ 05878
98 5) the tank is bel ow the
outlet, renove |} 3 _ e se@curely ' I n bottom
of consuner dis dj e N v wash tenperature of approx.
100[ err] F, washf t*h@ anel g for 2 mn. in di shwasher
with a on cont ai ni 00 ppm PRI NCl PAL w t hout '
chlorine, 60 ppln Ca and RO ppm{My. Hor a {10 {iter machi ne ‘add
25 nm PRI NCI PALj ande@0 nf Hardnpess gol n. S | i sted above. 10
7) Fol | owi ng [t hegwash, | 14 nse [tRe padel § for.1.5-2 nin. usi ng
city water w h t3¥§:rg§ ne edr yi rHugz s 8) g Benove rack of panels and
allow to air drfy apgfox. 30 _ in.aft RT prior to repeating the
above seven st eps ffor altotal of:EO cycl es. 15 9) Fresh -
m | k shoul d be |pSEU—¢very ottrer—cyciie—w{h oy total of 60
gal l ons of m | k| used d ea:ti ng 4f SpBl ed SS Panel s D ppi ng
Test 20 1) _‘Pgé'azﬂe Ghe cll eani ng; solfjut iﬁ)gs in Gty water using
- 2gale |4 |s |5 | 9% (
W .
°3
g2, (5 |5 |z | 8%
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1000 m beakers. 2) Pl ace one soil ed panel in bottom of beaker

filled iwh _ 1000 m of desired cleaning solution that has .been
pr eheat eWO9%/0689i red tenperature. Agitate sol ution 25 PCT/USYS@S878esi r ed
time by neans of a-heating, nmagnetic stir . pl ace and magnetic
stir bar. 3) After cleaning, rinse pangis with DI water and all ow
to air dry. 4) Measure Whiteness I ndex (panel after soiling) of
test 30 CPRANING OF SOILED ssPeiamils change (cleaning) is
calculated by the tfornula . . anel after cleanin -, W (panel
after SOi ICOHW\?F%%Ih‘ﬁ\{'\{ SRaims, gter\'ﬁer& \m%%’e%%s

I ndex. WO 96400%t0 chlorine versus low alkaline detergent solutions
PCT/ US95/ 05878 o .

Percent soil renﬁ@ﬁtﬁﬁgﬁﬁg(NHIQ:%fﬁnfﬁtl QQﬁ%ﬁﬁgg\ﬁriteé¥§tlc enz¥§%he|
after cl eani n®) VV (panel after soiling)/W (panel before.
soiling) - W (p )

measurenent is per gﬁﬁt %}é‘ﬂléé@ Steels 304 gar}&slf%ly\ik:%@%e% é?ﬂ%ac})é%%
1987) evaluaten mn%mmaﬂ%cwgl%lm¢m1%r@ Ecolab RBfN¥ee
E/IHI ﬁfter 94 1Y -0 ebrdb D Fa tryed 81 : So:.l:.n and Cl%nin% of

m Pur af.ect 4000-L, (0. 050
7.69 10 o) gtalnlepss (e ?)leg%%ﬁ%'au 9 R‘ig%ggé

%1§h59ugh page
10. 00 10 --99, line 5) 0z./15.6 gal.
2) The follow1ng cleanlng solutions were prepared in 60
ppm City water. :
(L) PRINCIPAL without chlorine, 4000 ppm solution.
15 PRINCIPAL is a commercial, conventional,
chlorinated, high alkaline, CIP detergent-
manufactured by Ecolab Inc.
(M) A low alkaline, non-chlorinated solution
consisting of 1000 ppm sodium tripoly[phosphate,
20 ~ 500 ppm sodium blcarbonate, and 500 ppm sodium
carbonate.

3) 1000 ml of desired cleaning solution plus milk soil
when required, was placed in 1000 ml beaker. The solution
25 was then heated to desired temp. and one sciled panel was
- placed in bottom of beaker. The solution was agitated for
15 min. while maintaining temperature by means of a
magnetic stir bar and magnetic, heating, stir plate.

30 4) After cleaning, the panels were rinsed with DI water
' and allowed to air dry.

5) Cleaning was measured by means of the HunterLab
UltraScan Spectrophotometer Model US-8000.
35



(O 0.04% Product B with Purafect 4000-L . 8.50 7.69

(0.80 q&?ZOOO n1) or 1 0z./19.5 gal. 15 (D) 25 ppm Purafect 4000-L
(0.50 ¢ 9. 95 9. 54 & 0. ®CHUSOEHeI$F® A (1. 00
gm 2000 m). (E) 0.05% Product A (1.00 gm 2000 m) &
9. 86 9. 49 0..04% Product B woh Purafect 4000-L (0.80
gm 2000 m). 20 (F) 0.05% Product A (1.00 gnm 2000 ni) & 100
9.74 61 Settingspom TdeadostpEmens ReSe( RSEX\QVI2@N)YUWH &
80 ppm Avail . &.(1.60 gm 10.01% active XY-12/2000 m).
(G O. 04%)Product é wi t hout enzyme (0. 80 -8.50 : --- 25
gm 2000 M) or 1 0z./19.5 gal. ' (H 25 ppm Esperase 8.0 L (0.050
g”ggooo ) 7) 8rhe percent chl %Fgogg%ﬁﬁhﬁﬂgqawadqﬁéicﬁi %%EF%WBH%A'

0z
(J) 25 ppn1E§peF8§@uéa0HI(d §9e §68 Fipaging) - yI5gpane after . 30

0. 05% Product Aséil@fgyyi20(Patiel. after soillilyy)0x03%0Pr atutinidenbdd)

gn 2000 M) & d 9. 49 --- 0.04% Product B wth
Esperase 8.0 L (B8%" gt 2000 ). '35 3) 1000 m of desired
cl eaning solution plus 0.25% (2.5 - *m /1000 M) mlk soil when

required, was p‘r%ﬁig bncaaﬁggl?i‘s several %ﬁgﬁ%ﬁ.me £hae 3Qlut Lan Hes den

heated to desire enperature_an ne 50| ed panel "'was placed in
bottom of 10 addgsireal @ﬁ&aéélGPlGhlﬁaénHGPFépﬁd for 15 min. while 40

mai nt ai ni ng tenperat gee QYSEQ&QStQEtaSGEQEQth o cal@tid)deven up to 2%
magnet i c, heatlgglugabhs %ave llmltmg e?&ect u tei
PCT/ US95/ 05878 ' pon ggotein soil) ramoyal
cl eani ng, the pd#asl eompaaedj Rocensyine Blystemsr shown in sets V to VIII). . ‘
Set II is simply PRINCIPAL without chlorlne. Set III is a
15 sget of solutiops'combining_the water cbnditibns agents in
PRINCIPAL with the same levels of caustic utilized in Set
‘I. Set III is a low alkaline, phosphate containing
detergent with carbonate builder which was utilized in
early experiments_With enzyme. Sets IV to VIII are
20 experiments utilizing this low alkaline detergent (Solution
M) with varying levels of Esperase°8.0L and differing
cleaning times (all temperatures are at 50°C). Set VII is
of particular interest because theseé experiments would
'indicate that Esperase®8.0L remains active for extended
25 periods of time -- a critical need in reuse CIP systems
wherein the cleaning solution is reused again and again for
several hours. | |




and allowed to air dry.
Hunt er Lab

5) d eani ng was neasured by nmeans of the

US- 800 T 6)
X o%ﬁrﬁ'ﬁ?.s"’sm 10 7)

5 U traScan Spectrophot oneter

Mbdel

Set t i ngYOSO$HE i nstrunent -were RSEX\ UVL ONM UVF

The percent change (cleaning) was cal cul® ed by the
after

(panel after cleaning)

- W (panel

soiling) X 100. W = Whiteness
tabl es contains the fjority of

clains that:
itsel f, w thout

15

| ndex.
| abor at

f or nul

a W

soiling)/W (panel after

Thi s series of
denc

g our
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al kal i ne, chl ori nafee—e sat -
50[err]C utilized ft rg{; il ut jons e from
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performwel | on prfpteur i hseld F if it
is used with the s abr—l.g tBm Tl p o ot ei n
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WD 96/ 06910 . PCT/ US95/ 05878
101 PRI NCl PAL perfornms nmuch better on protein s
50[ er r‘]’& 96/8674 QCIM} 8%6]5&2#

this is because of an apparent energy of i vation
threshold for chlorine discovered during the course of these :
experinments. In effect, this discovery 130seens to indicate that |ow

tenperature CP cleanln can never be achieved using the standard
hi gh al kal i ne, CLEANEING S now utilized in the food process

industry; whereas, kBgePaSE®NS. bnveméaﬁanSpeéga&h&n&élh@da functil?r dow

tenperature CIP ap |IcatIOE Soluhlon 5 %ure 10 containing
Esper ase[ er r] 898E gﬁhvﬁlﬁa Bh&OBr BHeQ¥e SRiY| fGREACt tiffeater high
tenperature tol erance) confirns that thls ~ enzynme has higher activity

[ hi gh t t t t 4000L.
e oner LEPELoHhe SERTRTEEE steep, 3R HEhIZ LAZA B Fheel hinait
t hese experlneeValuatlmﬁ NeredptepardeBOEigd atcordifg( toecEcolab RB No.
Purafect[err] gghyti EOES" Pr;:gedr.ta‘gn@o&o@rgfggha§%1§.9.h !a?ias)CI %ﬁ':%? Igﬂ

dual product emis far sSupérior

t hat - thStelnée§8c§§seiaPanelé¥fé§9eb9396n§ﬁn|A@n@h@ thsough page
sol utions; andggt hatnkhgydual conponent performance 20 solution Kis
superi or to'so?u fion F i ch contains the bui | der/ surf act ant
(wi t hout eh®yne) and 80 ppm chlorine - (Fig.2). Disclosed in the

table A is evidenceheh@bladewing cleaningosblutiogss werenprepared iaf feact ed
by presence of n1|§. soi | ; whereas, chlorine containing systens are
very 25 si gHPM; AkY| VaEFFéct ed (nmani f est ed by reduced protein film ‘
renoval ). (M) A low alkaline, non-chlorinated solution

consisting of 1000 ppm sodium tripolyphosphate, 500
15 ppm sodium bicarbonate, and 500 ppm sodium carbonate.

3) 1000 ml of desired cleaning solution plus milk soil
when required, was placed in 1000 ml beaker.. The solution
was then heated to desired temperature and one soiled panel
20 was placed in bottom of beaker. The solution was agitated
' for 15 min. while maintaining temperature by means of_a
magnetic stir bar and magnetic, heating, stir plate.

4) After cleaning, the panels were rinsed with DI water
25 and allowed to air dry.

5) Cleaningfwas measured by means of the HunterLab
UltraScan Spectrophotometer Model US-8000.

30 6) Settings on the instrument were RSEX/UVL ON/UVF
OUT/LAV.

7) The percent change (cleaning) was calculated by the
formula WI (panel after cleaning) - WI (panel after



WO 96/ 06910

PCT/ US95/ 05878 102 [err] 96/ 06910
PCT/ US95Y 88496910 103 [err] PW%@P@@MO
PCT/ US95/ 05878 | 104 "

| 111

. soiling) /WI (panel after soiling) X 100. WI = Whiteness
Index. = '

Table C having Sets I to IV illustrates cleaning
5 performance of solution M with varying levels of EsperageQ

8.0L at different solution pH’s and with different cleéning
exposure times. This data is useful in selection of
detergent enzyme levels, CIP program soil contact (wash)
times; and, also effect of lower pPH’s on detersive

10 solutions (as might be encountered in heavily soiled
operations containing acid foodstuffs).
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[err] WD 96/ 06910 : PCT/ US95/ 05878
107 . CLEANI NG OF SQI LED SS PANELS Conpari son of high

al kal i nWOP606918ent sol uti ons wi t hout chlorine ver $Q§(ﬂ5%79kal i ne

det ergent sol utions contai ning chlorine or containing proteolytic

enzyne. 5 1) The Stainless Steall3304 panels used in this

cl eaning eval uati on mere prepared/30|led according to Ecol ab RB No.
9419- 3, 4 "proce@LEAN] T E Bi@ C eani ng of St ai nl ess

Steel Panel s" (See pagg %@15- n%fg %@P%@iéﬁ%ﬂ% coﬁ%ﬁfﬁ%aﬂ'éﬁ%fget%f?lve

2) The following cl ean b solu ons repar ed
wat er . solutlpg)s mmn:@mp.mgmqlﬂmn@] NGEERS m@wm ution.
15 PERLNekBAkel SA WA CotitaitAME HrdtEdlytic enzyme.

5

1) The Stainless Steel 304 panels used in this cleaning

evaluation were prepared/soiled according to Ecolab RB No.

9419-3,4 "Procedure for Protein Soiling and Cleaning of

Stainless Steel Panels" (See page 96, line 9 through page
10 99, line 5).

2) The following cleaning'501utions were prepared in 60
ppm City water:
4000 ppm PRINCIPAL with about 100 ppm chlorine.

15 PRINCIPAL is a ¢commercial, conventional, chlorlnated,
high alkaline CIP detergent manufactured by Ecolab
Inc. '

4000 ppm ULTRA with about 100 ppm chlorine.
ULTRA is a commercial, conventional, chlorinated, high
20 alkaline CIP detergent which contains phosphates and
silicates manufactured by Ecolab Inc.
(M) A low alkaline, non-chlorinated solution consisting of
1000 ppm sodium tripolyphosphate, 500 ppm sodium
bicarbonate, and 500 ppm sodium carbonate.
25
' 3) 1000 ml of desired cleaning solution plus milk soil
~when required, was placed in 1000 ml beaker. The solution
was then heated to desired temperature and one soiled panel
was placed in bottom of beaker. The solution was agitated
30 for 15 min. while maintaining temperature by means of a
" magnetic stir bar and magnetic, heating, stir plate.

4) After cleaning, the panels were rinsed with DI water
and allowed to air dry.
35 ' - '



chlorinated, high alkaline, CP detergent - manuf act ured by
Ecol ab | nc. (M A low alkaline, non-chloripated solution
consi st‘Y?u&"?ﬁ"‘iooo ppm sodi.um tri pol y[ phosphat e, 20 PCI/USHSNSET8 50 ppm
sodi um bi carbonat e, and 500 ppm sodi um car bonat e.

~3) 1000 m of desired cleaning solution pl@4r |k soil when
-required, was placed in 1000 ml beaker._The solution 25 was then heated

to desired temd) afFenmingwas prafirethdy means off fhal Huntrxkai of
beaker. The soluitr@zaias SpHdtchdtBmeter ModdP UB Boodl | € nai ntai ning

tenperature by neans of a’ magnetic stir bar and nmagnetic, heating,
stir plate. 30 4)- After cleaning, the panels were rinsed with Dl

wat er end sEttiwrsb toh ailie dinstrument were RSEX AL NONeWF neasur ed
by means of 5t h@ﬂujﬁq} Lab U traScan Spectrophot oneter Mbdel

US- 8000. : WO 96/ 06910 .

PCT/ US95/ 05878 108 6)

Settings on the,in rg\é]{ _ o QT é.é;&/ :
7) The per cente”chzfnl{géejvgc c‘e%%ﬁcE @s%éa]fécgt}lf%@d %?/s t%ael 4 f%}Frrﬁ’ea W
(panel after clissmHA WI Wpanhaftas qleaning) <dff i (Rpned FHeeel after
soi | i ng_) X 100.gdA13 WY )t AeSEpanel after soiling) X 100. WI = Whiteness

10 Index.

Table D containing protein film removal performance of
PRINCIPAL® and ULTRA and the comparison with solution M- (
containing Esperase® 8.0L is very conclusive evidence for

15 the detersive effect of enzyme on protein film. This body
of evidence strongly suggests an energy barrier for .
effective chldrine removal of protein film, '

20 % An Ecolab commercial detergent for use in food process
industries generally used at 1 oz./gal. dilution. The product
contains caustic soda (active Na,0 at 12.2%) hypochlorite (ca.
100 ppm at use dilution) and a polyacrylate hardness controller
for up to 20 grains hardness component per gallon.



| ndex. Tabl e B contains several expert ment "sets" whi ch add

10 additional detail to this invention: shows t hat
sol uti oNéO #0@Hstic, even up to 2% 445 solutions, haggﬁsﬂ??sélp effect
upon protein soil renoval (as conpared to enzyne systens shown in
sets Vto VIll). Set Il is sinply PRINCI PAL without chlorine. Set
11 is a 15 set of solutions conbining the water conditions agents in
PRIINCI PAL with the safe | evels of caustic utilized in Set | . Set
1l is a |ow- al kal i[ne, [phgsghat ¢ coptarjnin eterge
car bonat e buil der i ch 8sﬁugiligealoin early exper racjnts wth o
enzynme. Sets IV to Vil %Ee ~ |29 | ex ni ent § & t|||2|-ng tpig tpw al kaline
“detergent (Solutior]. g¥ M W h| Far i'nd le gls of Esper hg[ ey r'] 8. Olf w@nd
differing dl eani n§ i me$ (a|| tlenpdratires arle at 5p[drr]C). Sgt
VI is of partchI an| 1 njerept cayse {nhese gxper1ngnys pourd |-
I ndi cate that Esper Ee[eggE.QLLrewai ns| actji ve{for .extended - P5 perigd
of time -- a critidak rjeged ijnereuSe| @ H gyqteng @ nvvhee1n:the ~
cl eani ng sol ution ilsdrgqusé@d [aBailne ahe agdi | fon = = sevprgl ‘hours. | =
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WO 96/ 06910 PCT/ US95/ 05878

CLEANI NG OF SO LED SS PANELS Es eras err] 8. QL

cl eani W@ %9@F18r mance as a function of 446 det ersi ve R 8H or soil
contact tine. 5 1) The Stainless Steel 304 panels used in this
cl eani ng eval uati on were prepared/soiled according to Ecolab RB No.
9419-3,4 "Pr ocedure for Protein Soiling and d eani ng of St ai nl ess
Steel Panels" (See page 96 I|ne 9 through page 99, line 5). 10
2) The fol | owi ng gant Mo ' s were prepared in 60 ppmCity
wat er . ‘ ;@ Allgqw pldal i ne, non-chlorinated sol ution
consi sting of 2000 p@lg slod{ Uip t ol§phosphat e, 500 15 ppm sodi um
bi car bonat e, and. 5JO&ghm $)cﬁ uf eqr omat e. 3) 1000 m of desired
cl eaning solutijon gl & nilk doi §3 when required, was placed in 1000
m beaker. Thesofiutrtor : sghen heated to desired t enperature and
one soil ed panel 3 020 {wap pl aped 48 bottom of beaker. The sol uti 6n was
agitated §]‘ch§5 m':w whi |34 Bed ntaining tenperature by neans of a
magnetic stir bjap en@gmagmntri c) 'at"‘%g, stir plate. " 4) After
cl eani ng, t he papel{szywerle [irsed tﬁ“t; DI wat er 25 and allowed to air
dry. 5)32_{;] eaniing ) s@®%d by neans of the HunterlLab
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U traScan Spectrophot oneter Model us- 8000. - 30 6) Settings on the

I nstrument wer e RSEX/ UVL ON UVF OUT/ LAV. 7) The percent
change (WP&P$NY) was cal cul ated by the forml a qu%ﬁﬁﬁms ?ter
cleaning) - W (panel after WO 96/ 06910 :

PCT/ US95/ 05878 117 - 111

soiling)/W (panel after 30|I|ng) X 100 W = Wi teness | ndex.
Tahl e C having SELE EDr 8CePANERSNing - 5 performance of

sol ution M wi th varyi gggggﬁganoafEﬁaﬁhaa&ks&ahe dgteraife bl d ity

solution pHs and wt ent
data is useful iandewdthpuh chlorine vemsuerQWtaékggnmeldm&hgsumep progr am

soil contact (Wagfiucions cohtBEhindNBrobbaykibeeh é%‘n' A eHIdr>-Yrorein

det ersi ve utlons as n1g e encountere hea y SO
oper ati ons coﬁtafhlﬁg -acid foodstuffs) WO 96106910
PCT/ US95/ 05878 . 112

1) The Stainless Steel 304 panels used in this cleaning
evaluation were prepared/soiled éccording to Ecolab RB No."
9419-3,4 "Procedure for Protein Soiling and Cleaning of

10 Stainless Steel Panels" (See page 96, line 9 through page
99, line 5).

2) The following cleaning solutions were prepared in 60
ppm City water:

15 (M) A low alkaline, non-chlorinated solution consisting of
1000 ppm sodium tripolyphosphate, 500 ppm sodium
bicarbonate, and 500 ppm sodium carbonate.

(N) Soln (M) + 200 ppm Triton CF-21.
Triton®CF-21 is a commercial, octyl phenol ethoxylate

20 propoxylate manufactured by BASF Corp.
. (0) Soln (M) + 200 ppm Triton®CF-21 + 100 ppm Esperase®
8.0L.

'3) 1000 ml of desired cleaning solution plus milk soil

25 when required, was placed in 1000 ml beaker. The solution
was then heated to desired temperature and one soiled panel
was placed in bottom of beaker. The solution was agitated
for 15 min. while maintaining temperature by means of a
magnetic stir bar and magnetic, heating, stir plate.

30° '

) 4) After cleaning, the panels were rinsed with DI water
and allowed to air dry. |

§) Cleaning was measured by means of the HunterLab
35 UltraScan Spectrophotometer Model US-8000.
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113 CLEANI NG OF SO LED SS PANELS Conpari son of high
al kal i YO 9%/88M®rci al CI P detersive sol uti ons conP&ISAYHOETE ori ne
versus | ow al kal i ne, detersive solutions containing proteolytic
enzyne. 5 1) The Stainless Steels 304 panels used in this

cl eani ng eval uation were prepared/soiled according to Ecolab RB No.
9419-3, 4 "Procédunséurlﬂysnanrthkﬂiﬁsgrum&hﬂ]weuérRﬁEX/UVL ON/UW\rai nl ess .
St eel Panel s” @8pe 96, line 9 through page 10 99, line 5).

2) The follow ng J'eanlng solutions were prepared in 60 ppmCity
wat er : 4000 ppm PRI NCI PAL wi th about 100 ppm chlorine. 15

PRINCI PAL is a-00ni@{eigdrodit @Htn fﬂclé&ﬁfﬁgY“Wéitcalcul?ted by fhgh

alkaline CIP dete man facture
4000 ppm UL’FRAW’-T“%SQO %rq nlng) - Wi (Palli]i'F@?‘F%ra

commerci al , comemingaiWI cmanenaamr hé@iling) 20 100, WEIkaWhieekdSs
det er gent mhlcq:%Pntalns phosphates and silicates manufactured
by Ecol ab Inc. -

Table E makes comparisons of "non-chlorine" exposed

10 panels to "low-chlorine" exposed panels and establishes
another point of differentiation between enzyme containing
compositions and the high alkaline, chlorine containing
detergents now prevalent in the food processing industry. ‘[
‘We have found, in general, that chloro-protein films are

15 more difficult to remove once formed than protein films.
Chloro-protein films are caused by the use of chlorine in
detergents at low levels (or caused by high soil conditions
which deactivate the majority of chlorine in solution).
Set I confirms that high levels of caustic have no effect

20 on removal of chloro-protein unless high levels of chlorine
are also present. Although enzyme containing detergents
would not contain chlorine in the formulation, hence would
not form chloro-protein, evidence contained in Sets III and
IV strongly suggest that enzyme detersive solutions do

25 remove chloro-protein films if present on surfaces. This
result is important from a logistics standpoint -- when
customers convert from the high alkaline, chlorinated
detergents to the enzyme compositions of this invention,

- chloro-protein films may be the first protein films

30 encountered on surfaces until removed completely from the

CIP system. '



(M A low al kaline, non-chlorinated sol ution consisti ng of

1000 ppm sodium tri pol yphosphate, 500 ppm sodi um bi car bonat e,
~and 500 MWM966810um car bonate. 25 3) 1000 m of PEEYSISSBT eani ng
solution plus mlk soil ' when required, was placed in 1000 m

beaker. The sol ution was then heated 1rsdesired tenperature and one
soi | ed panel was placed in bottom of beaker. The.sol ution was
agitated . 30 for 15 nmin. while maintaining tenperature by neans of a

magnetic stir bar and P

cl eani ng, the panels r rhfl%én‘geeagﬁ%%f%aé{éﬁ éﬁn?ples an% %?Fa\/\%ﬁAI’%S%
dry- 35 conpleiegisrription of the manufacture and use of the

PCT/ US95/ 05878

Cl eani ng was measyr mé:c? sbnytlr?e%n%f 0 ht h"env ur#ltléoriab Slncg%aﬂ emEOdl‘ﬁénts of
Spect r ophot omét erthédaIvert-igmocan be made witheutdeparkingefrant Ehgegpirit

were RSEX/ WL ONdAK scope of @Hé LiYWention, the AnvdheibR’ ge8ideBangethe
(cl eani ng) was cal_cu) at la W (panel after cleaning)

- W (panel afterclaims el“%%’rrl'?ﬁﬁﬂ'vﬁp?%%%‘ﬁ after soiling) X 100. W =
Whi t eness 10 I ndex. Tabl e D containing protein film
renoval performance of -



PRI NCI PAL5 and ULTRA and the conpari‘son with solution M cont ai ni ng
Espera e 8.0OL is very concl usive evidence for 15 et ersive
effect%a Jé%é’;”ne on protein film This body .- of BAHY %@g 878, | ongly
suggests an energy barrier for ef fectiveichlorine rennval of

protein film 20 pebr]: AnhEGmk
detergent for use in food process I ndustries gene 1 oz / gal .
dilution. The Weoem®IM: contains caustic soda (aCti 12.2% .

hypochl orite (ca. 100 ppm at use dilution) and a po yacrylate hardness

controll er for u to 20, grains ha ss .conponent per ,gal |l on.
96/ 06910 p lg LH staLdTezed enzyme- fegtalglng detergent

PCT/US95/05878comp051t10n substantlally free of an alkali metal hydroxide

5 or a source of active chlorine, the comp031tlon comprlslng
(a) about 10-90 wt% of a lquld medium;
(b) an effective proteplytlc_amount of an enzyme
composition; : t'
(¢} an effective enzyme stablllzlng amount of a

10 aqueous soluble or dlspersable stabilizing system
comprising an antioxidant composition and an organic
water soluble or dispersible polyol compound having 2- o
10 hydroxyl groups; and ' ' '[

. (d) a surfactant selected from the group
15 consisting of: R- (EO),-(PO),H,
' R- (EO) .- (BO) H; R-(EO).~R*; R-(PO),-(EO) H;
R- (PO) ;- (EO) .- (PO) H; ' R- (PO) ,- (EO) .~benzyl;
(PO) ,- (EO) o~ (PO) ,; |
[ (PO),- (EO), ]2-NCHzCHzN [ (EO) .- (PO) ]z:

20 or mixtures thereof;

' wherein R is a Cs.,alkyl group, a Cealkyl or dialkyl
phenol group, or a Cg,,alkyl-(PO),- group; R' is a C,,
alkyl; each e is independently about 1-20, each p is
independently about 1-20, and each b is independently

25 about 1-10. ' '

2. The comp031tlon of claim 1 wherein e is about 6-18,
p is about 3- 10, and b is about 1- 5.

30 3. The composition of claim 1 wherein the liquid
medium comprises a nonaqueous polyol or a nonagueous
nonionic surfactant composition.

* c L M s = ’
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4&. The composition of claim 1 additionally comprising
an alkanol amine.

5. The composition of claim 4 wherein the alkanol
amine is a triethanol amine.

6. The composition of claim 1 additionally comprising
a hydrotrope-solubilizer.

7. The coﬁposition of claim 6 wherein the hydrotrope
solubilizer comprises a xylene sulfonate salt.

8. The composition of claim 1 that additionally
comprising a lipase an amylase or mixtures thereof.

9. The composition of claim 1 wherein the antioxidant
composition comprising a water soluble metal salt of an
oxidizable oxygenated-sulfur anion.

10. The composition of claim 9 wherein the anion
comprises metabisulfite, sulfite, thiosulfate, bisulfite or
mixtures thereof.

11. The composition of claim 1 wherein the polyol

comprises a dihydric alcohol a trihydric alcohol or
mixtures thereof. '

12. .The composition of claim 11 wherein the polyol
comprises propylene glycol.

13. The composition of claim 1 additionally
comprising a water hardness sequestrant comprising a
polyacrylic acid polymer, a sodium or potassium condensed
phosphate, ethylenediaminetetraacetic acid alkali metal
salt, or mixtures thereof.

THIS SHEET HAS BEEN
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CLEANI NG OF SO LED SS PANELS Conparison of high alkaline
detersive sol uti onmlslshbdnHasBeenRe lagedd Wi t hout chlorine.versus | ow al kal i ne
det er si%/R96/06910 . ning proteolytic enzynmBCBNS2IM8TH- prot ei n
5 filns. ss Steel 304 panel s used in this cleani ng
eval uation were pre ed 50| accordi ng t@2Ecol ab RB No. 9419-3, 4
"Procedure for Protein SO|I|ng and Cl eani ng of _ 10 Stainless Steel
Panel s" (See page 9%%. | i Bbeocomposgbhipagef c1a1m 19&ddhtﬁ©nﬁlly

The foll
' Wate erO o 29 &Jf igg)li%%ufﬁée?? %iﬁggggﬁﬁégﬁﬁ%{] eggggf"ﬁf'f"gn c%né'l%}éﬁg (?f
1000 ppm sodi UAR¥ E%F?phééﬁﬁaﬁéerG@tSprrﬁsbdpawbonate or mixthirear bonat e,

and 500 ppm so@hmﬁg[ bonat e. (N Soln.(M + 200 ppm Triton CF- 21
sgrdt.an[err] CF-21 is a commercial, octyl phenol et hoxylate -~ 20

ﬂz?lpropoxyl at e manuf act ured by BASF Cor p. | 19" Soln (M + 200 bp.r.n

Triton[err] CF-21 + 180 ppnstaptlisefieaghecus enzyme-conBa®hing detergend

1000 mM of des plus mlk soi'l’ 25 en required,
‘was placed in é@gﬁo%@%ggkg?ﬁﬁk%éﬂgm ution - "~ was then heated to
desired tenperature and éak sb0+80 whkebf an aqueoms medfaes;in bottom of

beaker. The solution Wa§b,ag| Lat égfectlve P%?'Eeg’ggﬁ n%%ﬁﬁe? | nt ﬂ.lgglgn

tenperature by neans of a etrc
stir platetO 30 compositien; After cI eaning, the panels were rinsed with
DI water and al key\edahoeﬁfécéiife stabilizing®imShAeNbRIaGSter
rreasured by neans oé t he Hugi ab
ispersible stablllz:l.ng system comprising an
antioxidant enzyme stab:.l:.z:m_g_ composition and an ‘
organic water soluble or dispe:_:jéible polyol compound
15 having 2-10 hydroxyl groups;

(d) a water hardness sequestrant; and
(e) a surfactant select:éd from the group
consisting of: R-(EO),-(PO),H; R- (EO),- (BO).H;
R- (EO).-R*; R- (PO),- (EO) H;
- 20 R- (PO),- (EO),? (PO) H; R- (PO) ;- (EO) .~benzyl;
(PO) .- (EO) - (PO),; |
[ (PO) ;- (EO) .-1,-NCH,CH,N~ [ (EO) - (PO) 1,;
or mixtures thereof;
wherein R is a C, ,alkyl group, a G, alkyl or dialkyl
25 phenol group, or a Cgjalkyl-(PO),- group; R is a C,,
alkyl; each e is independently about 1-20, each p is
independently about 1-20, and each b is independently
about 1-10.

30 16. The composition of claim 15 wherein e is about 6-
18, p is about 3-10, and b is about 1-5,

17. The composition of claim 15 wherein the aqueous
medium comprises a polyol or a nonionic surfactant
35 composition. :
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35 U traScan Spectrophot oneter Model Us-8000. - WO 96/ 06910

PCT/ US95/. 05 Thlis Sheet Has Been Repiaced 118 6
Setti ngs%ng%zoﬁ%mi nst g]umhlm“ﬂl =X/ WL ON UVF - 50 Clﬁ?[’ﬂ@fs’osg"s

7) The percent chan s cal cul ated by the 5 fornula W
(panel after cleaning) - W (panel after 123 soiling)/W (panel after
soiling) X 100. W = Wiiteness | ndex. : Tabl e E nakes

conpari sons of "non-chPoriFae expBegition of giadmslpowhich adddtiiestally
exposed panel s agempsisdsi ahedlkanol amdfether -point of differentiation

bet ween enzyne contai ni ng conposi tions and the high al kaline,
chlori ne cont ai ni ng detergents. now prevalent in the food processing
i ndustry. Ve bave Thendomposgenenabf thatmchBowbepeaheithef ia1mmyie
15 nore diffigul r ve,_on for than protein fil ns.

Chl or o- pr ot ei f%T%@eaign%aﬁgé§EB§8?ﬂggﬁ§8e0f chlorine in o
detergents at- low |l evels (or caused by high soil conditions whi ch

deactivate the mjori of | QL kpssal Ut . s Set . fir
that high |evels of c%gétjgﬁ aeé §s%?%§gtBE‘B?§6mb%srg%%3§|%gpf%?&nafﬁ§
chl or o- prot ei n uRPBBEiAEgha| Bydretspprenpeinkhdlizer. are al so present.

Al t hough enzynme containi ng detergents woul d not contain chlorine in

the formul atjon, hence, wo r.m ¢hl org-protein,_ evidence
1eis 1117h e

ul .hot fo
cont ai ned in I114and The comppgitiph, gy CsadBedf that additdaraldikive
sol utions do céhprisescachipasepant amplhsensri migtQsest toRrede.aces.
Thi s result is inportant froma | ogistics standpoint -- when
custoners convert fromthe high al kaline, chlorinated
22. The composition of claim 15 wherein the

antioxidant comprises an oxygenated-sulfur anion.
15 '
23. The composition of claim 22 wherein the anion
comprises metabisulfite, sulfate, thiosulfate, bisulfite
and mixtures thereof.

20 24. The composition of claim 15 wherein the polyol
comprises a dihydric alcohol a trihydric alcohol or
mixtures thereof.

25. The composition of claim 24 wherein the polyol
25 comprises propylene glycol.

'26. The composition of claim 15 wherein the
sequestrant comprises a polyacrylic acid polymer, a sodium
or potassium condensed phosphate,

30 ethylenediaminetetraacetic acid alkali metal salt, or
" mixtures thereof.

27.. The composition of claim 15 wherein the detergent
additionally comprises a builder comprising sodium
35 carbonate or potassium carbonate.

[




detergents to the eénzyme conpositions of this-invention,

chl | mhis. HneBeeh@e lacedst protein fil s encount ered on
surfaces un rean frontthe .. aP §V§H§Wm”sn WO
96/ 06910 PCT/ US95/ 05878
119 above specrfrcatron}2exanples and data provide a
conpl ete descrrptron of t he manuf acture and use of the conposition
of the invention. e Tamycompesl ko sobfclaim 55 Wherennenheodetemgbat
made wi t hout Chiltﬁﬁicﬁlﬂailp%érﬁprﬁ@éé'é builder é@ﬂpf’fgi?ﬁ of gga pfventio
the invention refrdes I n ciarns here{ nafte % é [err]
120 %l\potass:.um silicate havigg ;pslgr SJereéfaé;élq of @
bl ock enzynmne- bt rﬂmg-lo 1. det ergent conposition substantially
free of an alkali - 5 netal hydr oxi. dg:: ey yr.ce, of actrve ;
chlorine, the "conposi tion conpri sing: = ;

(a) 10-90 wt % of aR%ol iAlisyabyligedtsolid block enzyme-containing’ "
' detergent composition substantially. free of an alkali metal
hydroxide or a source of active chlorine, the composition

comprising: : :
10 (a) 10-90 wt% of a solidifying agent;
(b) . an effective proteqlYtie amount of an enzyme
composition; '

~{e) . an effective enzyme .stabilizing amount of a ‘[
water dispersible stabilizing system comprising an

15 antioxidant composition and an organic water soluble
or dispersible polyol compound having 2-10 hydroxyl
groups; "

(d) a water_hardness sequestrant; and
(e) a surfactant selected from the group
20 consisting of: R-(EQ),.-(PO)H;
R- (EO) .- (BO) . H;
R- (EO)-R*; R~ (PO),- (EO) H;
R= (PO) - (EO) .- (PO) H; R-(PO),- (EO) -benzyl
(PO) ;- (EO) .~ (PO) ,; -
25 [ (PO) - (EO) -] ,-NCH,CH,N- [ (EO) .- (PO) ] ,;
or mixtures thereof;
wherein R is a C, alkyl group, a c&ualkyi or dialkyl
phenol group, or a cs-nalkYI-.(PO)p- group; R! is a C,,
alkyl; each e is independently about 1-20, each p is
30 : independently about 1-20, and each b is independently
about 1-10.

CNWODUN (s seerr s e
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(b) an effective.pLoLecLyLLG——anBuﬁ%-of an - enzynme
conposi t.i.on; an effectlve enz Llizing
anmount 5‘%096’“6910 Th‘SSh“‘HaS Y d| spersi bl el'Stabi | i z?ﬁ@‘@é@%ﬁﬂ
conprising an IImH“II i oxi dant conposition and an organic
wat er sol ubl e dlspersﬂBﬁe pol yol conpound having 2-10
hydr oxyl gr oups; (d) a water
har dness sequestrant; and. (e) a surfactant
;?LEE;Fd Ir?g\ the 3@rLOUFhe composition comp dEﬂEidHldEJd¥§%? 29 wherein
- err err err r
R{EQ[err]- R[eHl led( BdPS- deEgrEsy ﬁ°mp1'(18‘24 st 314 ook
E PCb)g % er r} E EOg %Qhé}:eﬁ.HO):her splidRfyRAd agent (dcBidereds keppllyethylene
P err]-(E

[(PO[err]-(EO ?«re‘VlFf&P%["?‘f‘glN&f“é’rlﬁ"“&%rer SRAK lfg 5 (P 994 71990

or m xtures theuzeh, an anionic sumtfaatiantR ia aid sukSdctamumr a
Cerr] alkyl or I 25 phenol group, or a C[err]

al kyl -(PO[err]- QS?OE%F ﬁfer °£ s a (err] al kyl; each e is

i ndependent |y about 1-20, each p is | ndependent |y about 1-20,

and each b i-s independent iphe composition cipdsiltidh of claim 29 witerein

dét e;l'ggnfoggom té@g Ofl&'éisg’lé’cﬂjlﬁ \?erel n the sol IJ?#FQS a compressec? sofld

sol i di fyi ng agebloekpri ses a polyethylene gl ycol havi ng a
nol ecul ar wei ght greater than about 5,000, urea, an ani oni c
surfactant, a nonionic surfactant or m xtures 35 thereof.

[err] 32. The composition of idlaim 29 wherein e is about 6-

18, p is about 3-10, and b is about 1-5.
15
33. The composition of claim 29 wherein the solid
block is packaged in a disposable container.

34. The composition of claim 29 which additionally
20 comprises an alkanol amine.

35. The composition of claim 34 wherein the alkanol
amine is a triethanol amine.

25 36. The composition of claim 29 which additionally
comprises a hydrotrope-solubilizer.

37. The composition of claim 36 wherein the
hydrotrope solubilizer comprises a xylene sulfonate salt.
30 |
’ 38. The composition of claim 29 that additionally
comprises a lipase an amylase or mixtures thereof.
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3. The conpositi cIa|n1 rein the solid " bl ock

detergent co rlseqhasmm I d bl ock. . The
conpos QWP c| ai. ﬁﬁ‘is about 6- 5 1BCTESYSOSERG U 3- 10,
and b is about 1-5. 5. The conp05|t|on of claim1l wherein

the solid |s packaged i n 328 sposabl e contai ner.
10 6. The conp05|t|on of claim 1 which addltlonally
conprises an al kanoP2ani ke composition of c a?m'?ﬁewaﬁﬁﬁiﬁiﬂhﬁ1 of claimé

wherein the al kap9bxidant compo%&t&%nl%o&p&&bﬁh@aﬁoMaﬁéﬁ“éoluble mdtal
8. The conp05|t|on of_ cl ai m, Lﬁh addltlon%¥L conprises a
hydr ot r ope- sol BBiLE] 9€r an oxidizable oxyge gq&&ﬂﬁmﬁqﬁQﬂT of claim8 °
wherein the hydrotrope sol ubi I'i zer conptises a xylene sulfonate

salt. The t| f I |1
conpri ses aBlipase #9- an)];?‘g §°g\p°f%q'r‘r'ﬁ'%?1es f?h%él%‘eo 3@ Niied i fg%d éﬂ% g
The conp05|t|ebmpmhsed aietabl sulifditsi,n sulfdte, thiosulfans.obimukfite or

conposition co %ngé g soluble netal = salt of an
oxi di zabl e oxy -sul'tur anion. ' ; 12. The conposition
of claim1l mhereln the ani on 30 conprises: netabisulfite, sulfite,

thiosulfate, bisulfighe The compoéﬁtﬂBﬁﬂdi*ﬁidiﬁNZEﬁwhereln the polyol
10 comprises a dihydric alcohol, a trlhydrlc alcohol or
mixtures thereof. :

42. The composition of claim 41 wherein the polyol ‘l
comprises propylene glycol.
15 ' |
43. The composition of claim 29 wherein the water
hafdnéss sequestrant comprises a polyacrylic acid polymer,
a sodium or potassium condensed phoéphate,'ethylene diamine
tetraacetate alkali metal salt, or mixtures thereof.
20 : |
44. The composition of claim 29 which additionally
comprises a water soluble builder comprising a silicate, a
carbonate, or mixtures thereof.

25 45. A stabilized particulate enzyme-contéining
detefgent composition substantially free of an alkali metal
hydroxide or a source of active chlorine, the.compdsition
comprising: :

(a) an effective proteolytic amount of an enzyme

30 composition;

(b) an effective enzyme stabilizing amount of a
water.dispérsible stabilizing system comprising an
antioxidant composition and an organic water soluble
or dispersible polyol compound having 2-10 hydroxyl

35 groups; :

O A



13. The conposirfoﬁ““T—ETéTﬁfi—ﬁﬁg?éTn t he polvyol conprises a
di hydric al cohol, gy Sicbiys Ben BE | or 35 mixtures thereof,

122 WO 96106910 W Hmm“\w of claim13 wherein thBRCHYS9EANS8T8
5

conpri ses propyl ene 15. The conposition of claim1l
wherein the water eSS sequestrant cagprises a polyacrylic acid

pol yner, a sodi um or potassi um condensed phosphate, ethylene

dianine tetraacetaté€ alKedi, anwatker hartinessr seiqguesteant; ander eof . 10
16. The conposition of cl ti I rises a water
sol ubl e bui | der conprisinéa; s%lgﬁk?QCQggk s%ﬁ%%%gﬁa 5om o ﬁ%ﬁ’éﬁ

t her eof . ¢¢n51stAngsp£b|Ide@O)patP¢bQLatél ﬁﬁﬁ&ﬁdBﬁdgﬁalnlng 15

det ergent conposition substanti aI(Lﬁ:b)frﬁe. ofRa(rb IK h ; nmet al hydr oxi de
or a source of active chlorine, 03|t|on co fisin

(a) an effBctive proteol yticR- éﬁﬁﬂat(BQ)énﬂPO)EH: R-d QQHe(g@h@ﬁhﬁnzxﬂm
20 (b) an effectlw@oquyg@)§1@ﬁ”%|Z|ng annunt of

[ (PO) - (EO) .-1,-NCH,CH,N- [ (EO) .- (PO) /] ,;
-or mixtures thereof;
wherein R is a C,. j;alkyl group, a C; i ,alkyl or dialkyl
10 phenol group, or a Cg;,alkyl-(PO) - group; R' is a C,,
alkyl; e is about 1-20, p is about 1-20, and b is
about 1-10. '

46. The composition of claim 45 wherein e is about
15 6-18, p is about 3-10, and b is about 1-5.

47. The composition of claim 45 wherein the
particulate has a particle size that ranges from
about 0.05mm to lmm.

20 '

48. The composition of claim 45 wherein the

paticulate is packaged in a water soluble film.

'49. The composition of claim 48 which additionally
25 . comprises an alkanol amine.

Vs

50. The composition of claim 49 wherein the alkanol
amine is a triethanol amine.

30 51. The composition of claim 47 which additionally
" comprises a hydrotrope-solubilizer.

52. The composition of claim 51 wherein the

_ hydrotrope solubilizer comprises a xylene sulfonate salt.
35 '

-

LT e




a water dipersiblesta |I|Z|ng S sten1conpr|5|ng an ant i oxi dant

conposi tion and antky | ubl e or dispersible polyol
conmpou Yo 606t 2- 1 \ . groups; 25 - ~ PCT/US95/¢S878 a wat er
har dness sequestrant (d) a surfactant selected fromthe
group consi |ng of R- (EO[ernpe(POlerr]H R (EOQ[err]-
(BO[err]H : R (EOQ[err]-Rerr]; R(POJerr]- (EQ[err]H,

(R-P o§ [PO)[]erE]E o§ EO) [ esB] - §Eﬁ>)e[ ebmbHslﬁabBObEebu]aﬂrE@ﬁ[ ehalt- Raddion¥dly
err err
[ (PO [ert] - (EOBPFISPRLP |ERBAPPR) BPARPPNCF BUFFAREP. CROFERET ) (orr] .
or m xtures thereof; wherein Ris a (Jerr]alkyl group, a C[err]alkyl or
di al kyl h I Kyl
c'[Z‘rr]y 35 al byl e SAOPTHE' shyfloBiEht ke CTME sl Jler] o @
5 "antioxidant. comp081tlon compr}ggng a water splubie metal,

Cormosmon of ggh gl arlznweﬁiaaaamesc:&%ehated Gulurd a3 gbout 3-10, and b

i's about 1-5. The cofnposition of claim 17 wherein

the 5 particulate has a partlcle si ze that ranges from about 0.05mMmto
1nm _ 20. 55. TheheC coppdisitddn of clladimns54l WheMedieithe i on
paticulate is 8%%5%9%%5'%e a 1%%ﬁf§%|Ubg%lf1te, %%1osulfate, bisulfite or

10 mixtures thereof.

56. The composition of claim 47'wherein the polyol
comprises a dihydric alcohol a trihydric alcohol or '
mixtures thereof. o ' '

15 S . o
57. The composition of claim 56 wherein the polyol
comprises propylene glycol.

58. The composition of claim 49 wherein the water
20 hardness sequestrant comprises a polyacrylic acid polymer,
~a sodium condensed phosphate, ethylenediaminetetraacetic
acid alkali metal salt, or mixtures thereof. '

59. A stabilized enzyme liquid detergent,

25 substantially free of an alkali metal hydroxide and a
source of active chlorine, comprising a liquid enzyme part
and an aqueous builder part, each part separately packaged
to ensure enzyme activity when blended and used, said two
part system comprising: |

30 - (a) an liquid enzyme part comprising:
’ (i) an active cleaning amount of a proteolytic
enzyme;

(ii) a stabilizing system comprising about 0.5
to 30 wt¥% of an antioxidant and about 1 to 25 wt% of a
35 polyol;

=



21. The conpositFBﬁ“G?_ETETﬁTEBﬂQBTEh addi tional 'y conpri ses an

al ka ThlSSheetHzQBeen onposi ti on of cI aim 21l wherein the
al kanol W£595’Q§Pr1°ne is

n1ne o % 23, BEHUSHMSES tion of
claim19 which addltl rlses a hydrotrope 'sol ubi | i zer. 20
24. The conp05|t|on c a|n1 23 whergpp the hydrotrope
sol ubi | i zer conprises a xylene sul fonate salt. ' - . 25. The

coprposi tion of claim 19 thﬁiladdlliquaﬂlmedlumgoandlses a I|pase an anyl ase
or mxtures thereof. 25 [ im 21
wherein the ant|OX|d conp%ng %bgoﬁ%?ggggbg 3 Pg& ?%I | e net al

satt of an OX|d|zableuniggeaatedasdlfur ani on. The

' t f cl bisulfite
Ul Tite, thiosul fat o ohi oy eaaebls Blger Pa%"E"*“é??Sqﬁba U o

The conposit$on of claln1ig)mhéb@Ph iHet90590wt35°fcéﬁpﬁﬂ#@dlam&tﬁﬂdr|c
glcohol_a trihydric al coBgkb8hate o# ¥hUhZRallhemeehl silicate builder

salt; and
(ii) an effective hardness seqﬁestering amount of
a chelating agent.
10
60. The composition of claim 59 wherein the
surfactant is selected from the group consisting of:
R- (EO) .- (PO) H; R- (EO),- (BO) H;
: R- (EO) -R*; R- (PO) .- (EO) H;
15 R- (PO) .- (EO) .~ (PO) H; R- (PO),- (EO) .-benzyl;
(PO) - (EO) - (PO) ;.
[ (PO) ;- (EO) ,-1,-NCH,CH,N- [ (EO) .- (PO) 1 ,;
or mixtures thereof;
wherein R is a C,alkyl group, a C,,alkyl or dialkyl
20 phenocl group, or a Cs_ualkyl-'(PO)p- group; R! is a C,,
alkyl; each e is indepehdently about 1-20, each p is
‘independently about 1-20, and each b is independently
about 1-10.

25 61. The composition of claim 59 wherein the liquid
medium comprises a nonagqueous polyol or a nonagqueous
nonionic surfactant comp051tlon

62. The composition of claim 59 which additionally
30 comprises an alkanol amine.

63. The composition of claim 62 wherein the alkanol
amine is a triethanol amine.

OO R AR R THIS SHEET 1 e |
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125 mhereln IS a C[err]al 1" group, a-(err]al kyl or diafkyl

phenol rou OrTMS H ¥ )[err]- group; R[eLr] '
aI kyIw is | mbout 1-20, each p is . éﬁu%epenéent |y )
about 1- 20 and ea ndently . 5 about. 1- 10. 33. The

- nethod of claim 31 ereln t he detergent 30 conp05|t|on conpri ses

(a) 10-90 wt % of an aqueous nedi um an_effectiye
proteol ytic anourft4 of Ehe C°mP°51téﬂ§yﬁ% %%ﬂb%s??]%hlch addltlonaEXY (c)
an effective simbiiddd "y Rp@LOtropeasyBlibilizer.  dispersible
stabilizing system  conpri sing an * anti oxi dant enzyne
stabilizing conposition and an 15 organi ¢ water sol ubl e or
di spersi bl e pol yol ggpnpph@dcompositiohastnglaimO6#yshexgingtheps;

d t hat d
() cood 18 o mRtESERgps S8 EabL 1her Bnprisges o xa&le’&atﬁﬁlffﬁ%o%%ﬂt
R-(EO[err]- (BO)[err]H 20 R (EQ[err]-Rerr]; R

(PO [err]-(EQ[errkH P
R (PO [err], (EC»[err] Ehe c?mpos1tloB of(El%F%i??fﬁ%E%?%glF?Bg%é; erra

[(PO[err]- (E@p{%rl? ?PeaquNEﬂ[EPFYEH[BPFFN-[(EC»[err] (POT[err]]lferr];
or m xtures thereof; 25 wherein Ris a (Jerr]alkyl group, a (err] aIkyI

2 AT PO AR eofoBeFUEH b Khp3h"TbLGhiky HoaiR oty 1o @

i ndependent | ycehprisés2@, lapdseaahdbansamydapendeamnxturesabharepflo 30

34. The method of claim31 wherein the detergent conposition is the

conposition of claim1l. _
68. The composition cf.claim_59 wherein the -

- antioxidant composition comprising a water soluble metal
15 salt of an oxidizable oxygenated-sulfur -anion.

69. The composition of claim 68 wherein the anion
comprises metabisulfite, sulfite, thiosulfate, bisulfite or
mixtures thereof. '

20 |
70. The composition of c1aim—59.wherein the polyol
comprises a dihydric alcohol, a trihydriec alcohol or
mixtures thereof.
25 71. The composition of claim 59 wherein the polyol

comprises propylene glycol. T

72. The composition of claim 59 wherein the water
hardness sequestrant comprlses a polyacrylic acid polymer,
30 a sodium or potassium condensed phosphate, -
ethylenediaminetetraacetic acid alkall metal salt, or-

mixtures thereof.

TS SHEET HAS BEEN
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35. The met hod of claim 31 wherein the detergent 35 conposition is the
nposi ti on of cl ai mhidSheet Has Been Replaced

126 .
36 Th¥ 0506819 of cl the detergent = conBeLUFPNSETS
conpri ses: ui d enzyne part’‘conpri si ng:

(1) an active cleaning anmount of a 5131 * proteol ytic enzyne;
(i1) a stabilizing system conpri sing about - 0.5 to 30 wt % of
ananti oxi dant and ab@3t 1The composition onEMMMM(ﬂQamhﬂdhudddltlonally
(iii) aliquid n 1LV) f |ve el 8 | ve
amount of a 8Efbeikeand %gFer sotluble bui1der’ JecipAldi %Cé ng.lqlu are, a
bufl der part comprbenage, or mixtures thereofi.) about 10 to 50 wt % of an

al kali et al carbonate or an alkali netal silicate builder 15
salt; and gii) an effective hardness sequestering

amount of a &hel ati nd%ageft method of clegping apd @anidd ime | mipySessing

wherein prior t@n2@ €emt acprdtednswont@anding FRIP YHINMRIES WHILH Thdt Wbd h
t he protease containing detergent conposition, the surface 1s

contacted with SA™RIGESES rinse to renpve gross soil. 38. The
met hod of claim 31 wherei {a)heontaicting 25 santfadd vf thiterfdod esrdesoitqct

with an oxidizing agghle having a proteinaceous film residue with a
10 - protease containing detergent composition for
sufficient period of time to substantially remove the
proteinaceous soil from the surface of the food
processing unit, leaving residual protease activity;
and

15 . (b) denaturing the protease activity.

75. The method of claim 74 wherein the detergent
composition is the composition of claim 1.

20 © 76. The method of claim 74 wherein the detergent
- composition is the composition of claim 15.

77. The method of claim 74 whefein the detergent
composition is the composition of claim 29.
25 . ' ' ' ' '
78. The method of claim 74 wherein the detergent
composition is the composition of claim 45.

79. The method of claim 74 wherein the detergent
30 composition is the composition of claim 59.

80. The method of claim 74 wherein prior to
' contacting a surface of the food processing unit with the
protease containing detergent composition, the surface is
35 contacted with an aqueous rinse to remove gross soil.

_ - 1718 SHEET HAS BEEN
| RN AR DA i
%* c L L § * |




39 The nmet hod ©f clai m 38 wherein the oxidizing agent conprises

hydr og e er oxi de This Skeet Has Beetl(Be lacgkhe net hod of claim 38 wherein the

oxi di zw 6’0591°agent eous ozone. POT/USH3OS¥78t hod of
claim 38 wherein th agent conprises aqueous hypochlorite. 35
42. The -nmethod of ¢ a| ereln t he oxil8R2zi ng agent conprises an

I nt er hal ogen conpound. ' 127
43. The net hod of c&&hi m THE mbehednofhelammeﬁhaWthﬁln theoppotrdseonpri ses

ICL, ICl[err], 8%191é§ugssdéﬂ SE6PEq b contact*ith 18R BREAZiR % Gahp 38

wherein the OXIdIZ n Nt conprises an agueous peroxy car I'i'c acid
wherein t he carboxyllc aC|d conprlses a (Jerr] nonocarboxylic acid, '
a (ferr] dicarboxyl gg, aCTﬂeOﬁeﬁhéaubﬁsc&BEﬁegi wherein the45x1dIQ%n§Eth0d
of claim31 wherein the residua protease i s denatured by heating to a

t enper at ur €5 gr 2@eRE c°mPFhﬂﬂsaBM§F°SGFeP?f€¥FGF atime sufficient to .
denat ure resi dual pr ot ease. 46.. The net hod of claim 31

wherein the resi dual 15 jactfviiy s 5e02HaM 69 BheBXRAUES LsRuRiy cater

agent comprises aqueous ozone.

10 84. The method of claim 81 wherein the oxidizing
agent comprises aqueous hypochloritg.

85. The method of claim 81 wherein the oxidizing '
agent comprises an interhalogen compound. ‘
15 _ - _
' 86. The method of claim 85 wherein the interhalogen
compound comprises ICl, ICl,”, or mixtures thereof.

87. The method of claim 81 wherein the oxidizing
20 agent comprises an aqueous peroxy carboxylic acid wherein
the carboxylic acid comprises a C,,, monocarboxylic acid,
a Chn.dicarboxylic acid or mixtures thereof.

88. The method of claim 74 wherein the residual
25 protease is denatured by heating to a temperature greater
than about 60°C for a time sufficient to denature residual
protease. |

89. The method of claim 74 wherein the residual
30 activity is denatured by exposure to a pH greater than
about 10.

90. The method of claim 74 wherein the residual
activity is denatured by exposure to a pH less than about
35 5.

| AR R




47. The method of claim 31 wherein the residual- activity is denatured
by exposure to a pH less than about 20 5. WO 96/ 06910

PCT/ US95M5¥70§910 . 128  PCT/US95/0587853.

The conposition of claim47 that additionally -V conprises a lipase an

anyl ase or m xtures thereof. 5¥33 The conposition of claim49
wherein the 5 antioxidant conposition conprising a water sol uble netal

salf of an oxidizabl eBbxydEhmtmm;lfQﬁ claims 81 to 90 wherebf. grdhieer
conposition of se isulfite,
ool ) ;lfﬁ B o r\ﬂ’l@'}i{&ea e aécs :?ﬁf) %O;fé geﬁggured

sulfite, thiosultate, sulflte or Ir

56." The conposition of claim47 wherein the polyol conprises a

di hydric al cohol a trihydric al cohol or m xtures thereof. 15

57. The conposition of claim56 wherein the polyol . conpri ses
propyl ene gl ycol. 58. The conposition of claim49 wherein,
the water 20 hardness sequestrant conprises a polyacryllc aci d polyner

Sheet Has Been Replaced

T
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source of

and an aqueous bui
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ures thereof. 59. A stabilized e

nzyme

25 substantially free of an alkali RETESI¥5#BoXi de and
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(i1) an effective hardness sequesteri‘ng anmount - of a

hel at i . 10 60. Th it f cl gj in th
gu?fgcbgﬁfaﬁgﬁielected fromthe grouS ggﬂ??ilihgno?: : ibﬁb§QMﬂ@ﬁ{eln ©
R(EO[err]-(POJ[err]H R(EO|[err]ls )[err] H; R-
(EOJferr]-Rerr]; R—_(PO)[err]-(EO)hﬁH; 15 '

R—(PC»[err][err]-tEtyEFTTTTTFTW ; -(EC»[err]-behzyI;
(PO [err]-(EO[erf]-CrRO|[efr]; ON.err] -
(EQ][err]-NCH erf] CHlerr] f;';%{’/@’& - or
m xtures thereof; b u,/a“:/;ﬁ%.:: yl group, a ([err]alkyl
or>dial kyl 20 dheno! gr qup, (PO [err]- group;
Rlerr] is a (err : { alikyl ;lea I hdepgndent |y about 1-20,
each p.is indepepdenﬂly about| =20 ahd edch b is independently
about 1-10. 25 ! 613 THe composilti oni @]l aijm 59 wherein the liquid
medi um conprises @ norjfaquedus fol yol or ;a no yidous noni oni ¢
'surfactant conposition. l : 162, 1The bdsi tf on of claim59 which
additionally 30 :onpnisestan gl kan®dl ani ne. (¢ 63. The
conposi tion of cl i md2 wherein thejal kanol amjne is a triethanol
amne { I | § i -
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'C”orrp05|t|ori"'3 “"é‘l'a{’l \r’ﬁ'%ﬁ y rml'h add F‘llor‘;gT'I‘f/u “wcorrprl ses a

hydr ot rope sol ubi li zer. . 65. The conposition of claim®64 wherein
. the 5 hydrotrope sol ubilizer conprises a xylene-sulfonate salt.

66. The conposition of claimb59 wherein the enzyne part is an aqueous

enzyme part. 10 67. The conposition of claimb59 which additionally

conprises a Ilpase and an anyl ase or m3& ures t hereof . 68. The

conposi ti ona& S&m 59 vvherel n the gnt i oxi dant conposition conprising

a water sol salt of an oxidi zabl e oxygenat ed-sul fur ani on.

69. The conposition of cI aim 68 wherein the anion conpri ses

netabisulfite, sylfite at%ﬁﬁigb&%gligié##ﬁtﬁr% -coz{gﬂtrﬂr t hereof. 20

70. The conp05|t|on erein es a dihydric
al cohol, a tetiey@ent arenpesibion suhakaatég iVerfxste ofzan alkali The

‘conposi t igon pfeal ah?ﬁﬁ&xi\liér%f\ bhea | of aEOIVEI Sl d¥ialw, eBRedl yooO! .

72. The conpositi of cl ai i g wherein the water har dness sequest rant
_ conpri ses a%‘ﬁ? AR SROPE B P rrer 30 a sodium or potassium condensed
phosphat e, et hyl erfedi ation@0ewt ookt a ceakidi fydng iagentd salt, or

m xtures thereof. (b) an effective Iproteclytic amount of an

enzyme composition;

10 (c) an effective enzyme stabilizing amount of
a water dispersible stabilizing system comprising an
antioxidant composition and an organic water soluble
or disperaible polyol compound having 2-10 hydroxyl

_ groups;
© 15 (d) a water hardnesa sequestrant; and
{e) a surfactant selected from the group

consisting of: R-(EO),-(PO) H;
R~ (EO) 4~ (BO)H;
R- (EQ),-R}; R- (PO} - (EO) H;
20 R~ (PO) ;- (EO) .- (PO) H; R~ (PO) .- (EO) ,~benzyl,
(PO) - (EO) .~ (PQ) ;
[ {PO) =~ (EO) ,=] ;-NCH,CH,N- [ (BO) .- (PO) 1/
or wmixturea thereof; .
wherein R is a G, ,alkyl group, a Cgalkyl or dialkyl
25 phenol group, or a Ce.,alkyl-(PO),- group; R® is a Cy, '
alkyl; each e is independently about 1-20, each p is

independently about 1-20, and each b is independently
about 1-10.

30 . 2. The composition of claim 1 wherein the solid
block detergent comprises a cast solid block wherein the
goclidifying agent comprises a polyethylene glycol having
-2 molecular weight greater than about 5,000, urea, an

anionie surfactant, a nonionic surfactant or wmixtures
35 therecf.

_—
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" SLPA MUENCHEN U1 7 Beyg o LYiLE o BlZeRUMELLGUS o P BY 2G9S O
RORE T Su Wil ICEg. The sebst tPo B ' Y ai m B9 "Which additional Iy

conprises a water sol uble builder conprising a silicate, a carbonate, or
m xtures thereof. 5 74. A nethod of cleaning and sanitizing a

‘ processing unit for a protein containing food product, which nethod
conpri ses: (a) contacting a surface of the food processing
unit having a proteinaceous filmresiddehWith a 10 pr ot ease cont ai ni ng

det ergent conposit,) on r suf figciient, period of ti to ,
substantially remtﬂle t fae composition @ﬁa&gﬁfg g‘oi“fq‘qrr%ﬂ Fﬁéesﬁpiége of

- the food block pleteergentg conprisksani oonpressed| sqlkid dlsmsiact i vity; :
and 15 ' (b) denaturing the protease activity. 75. The

met hod of claim 74 wherein the detergent conposition is the conposition
of claim1. 20 4. ThesconprElrtencet Flaimiimwhensiay & ds; pboust 6rgent

conposi ti @ i18,t ke ieomhnuit! 36000f agfapNid Sabout 1-5. 77. The nethod of
claim 74 wherein the detergent conposition is the conposition of claim
29. 25

5. The composition of claim 1 wherein the solid
block is packaged in a_diapoaable container.

10 6. The composition of ¢laim 1 which additionally
comprises an alkanol amine.

7. The composition of c¢laim 6 wherein the alkanol
amine is a triethanol amine.
15
' 8. The composition of claim 1 which additionally
comprises a hydrotrope-solubilizer.

_ 9. The compositibn of claim 8 wherein the hydrotrope
20 solubilizer comprises a xylene sulfonate salt.

1¢. The compaosition of claim 1 that additionally
comprises a lipase an amylase or mixtures thereof,

25 11.  The composition of claim 1 wherein the
antioxidant composition comprising a water soluble metal
salt of an oxidizable oxygenated-sulfur anion.

12, The compositicon of claim 11 wherein the anion
30 comprises metabisulfite, sulfite, thiosulfate, bisulfite
or mixtures thereof,

_ 13. The composition of claim 1 wherein the polyol
comprisaes a dihydric alcohol, a trihydric alcohol or
35 wmixtures theresof, -

___.—————’—/ .
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He Wt ho'dVof cl‘%ff‘ﬂf"?‘h W‘é“l"él“’rﬂ ‘t'Hé det€r Jent ' 'cw'cléﬁrpom tion is the

corrp05| t I on of claim45. 79.' The nmethod of claim 74 wherein the
~detergent 30 conposition is the conposition of claimb59. 80. The
" method of claim 74 wherein prior to contacting a surface of the food

processing unit with the pr ot ease contai ni ng detergent conposition, the

surface is 35 contacted with an aqueou2Zinse to renove gross soil.

132 81. The nethod of claim 74 erein the protease activity is

denatured by contldet Vil qmmﬁ&i@nngfaggmm 13 wherein ghe ppdy@dt hod of

claim 81 wheychiptildes AleR@ §1p881¢ conprises hydrogen peroxide.

83. The net hod of clarm V\/nerel n the oxidi zing agent conpri ses

aqueous ozone. 10 The net hod of claim 81l wherein the oxidizing

agent conprises a@Jeou'ﬁhaypompbsitim of claim 1 Stherdir thkehwdtet claim
81 whereidl {-dhegl shilestraft CngilPRs §55offhdAVE dAARLBotBEUNd.
a s8odium or potassium condensed phosphate, ethylene B
diamine tetraacetate alkali , wmetal salt, or mixtures
thereof. . - |

10 16. The composition of claim 1 which additionally
comprises a water soluble builder comprising a silicate,
a carbonate, or mixtures thereof.

117. A stabilized particulate enzyme-containing

15 detergent composition substantially free of an alkali

matal hydroxide or a sgource of active chlorine, the
composition comprising:
(a} . an effective proteolytic amount of an
enzyme composition;

20 (b) an effective enzyme stabilizing amount of
a water dispersible stabilizing system comprising an
antioxidant composition and an organic water soluble
or dispersible polyol compound having 2-10 hydroxyl
groups;

25 (c) a water hardness sequestrant; and

(d) a surfactant selected from the group
consisting of: R-(RO),-(PO),H; R~(EO),-{(BO).H;
R~ (EO) ,~RY; R—(PO) - {EO) H;
R- (PO) ;- (EO) ,- (PO),H, R-(PO),- (E0) -benzyl:
30 : (PO) o~ (EQ) .- (PO)y; '
[(PO) ,- (EO) ,~1,-NCH,CH,N- [ (EO) .~ (PO} ]/
_ or mixtures thereof; :

wherein R is a C;jalkyl gx:oup, a Cgialkyl or dialkyl

phenol group, o©r a GCe,alkyl-(PO),- group; R' is a €,

a5 alkyl: e is about 1-20, p is about 1-20, and b is about 1-

10. '

—'-———""-—————-—-.———
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R R I Wi s it i nenouAn: Je Woul B TRl raa T dleresuitiw 1 uo
15 86. . The net hod of cIain185;mhere|nlthe I nt er hal ogen
conpound conprises 1Cl, ICJ[err], or mxtures thereof. 87. The
. method of claim81 wherein the oxidizing 20 agent conprises an aqueous
per oxy carboxylic acid wherein the carboxylic acid conprises a (Jerr]
nonocar boxyl i ¢ aci d, a (ferr] dicagpoxylic acid or mxtures thereof.

88. The net hod of cla|n174 wherein the residual 25 protease is denatured by
heating to a termpaat Urige géa@;sc%ition Ufadlati&utmﬁ%ﬁrﬂehﬁ €01 52 aljoilR

sufficient t n e r.esid 89. The rethod of
claim 74 mh ?(ﬂﬁ?ﬂﬁa a@Fngtg §bﬂ%9a}u$ed by exposure to a pH
greater than about 10. 90. The nethod of claim 74 wherein the

residual = actiygly | SmilenYdipad PYR*POEUTQ1dfnd P11 WiRTIAN 10Ut 35

PCT/ U595/@5mticulate has a particle size that rangeg3from about- 97,
The net hod dof. csmur$08ﬁmio 90 wherein greater t han about 95% of the

protease activity is denatured. _
20. The composition bf claim 17 wherein the
paticulate is packaged in a water soluble £ilm.
10
21. The composition of claim 20 which additionally
comprises an alkanol amine,

22. The composition of claim 21 wherein the alkanol
15 amine is a triethanol amine. |

23. The composition of claim 19 which additionally
comprises a hydrotrope-solubilizar.

30 24. The composition of claim 23 wherein the
hydrotrope solubilizer comprises a xylene sulfonate salt.

25. The composition of claim 19 that additionally
- comprisea a lipase an amylase or mixtures thereof.
25

26. The composition of claim 21 wherein the
antioxidant composition comprising a water solubla metal
salt of an oxidizable oxygenated-sulfur anion.

3a - 37.  The composition of claim 26 wherein the anion

comprises metabisulfite, sulfite, thioaulfate,'bisulfite
or mixtures thereof. |

28, The eompositionsof ¢laim 19 wherein the polyol
35 comprises a dihydric alcohol a txihydric alcohol or
mixtures thereof.
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wherein R i3 a Cp,alkyl grobp, a Ce,alkyl or dialkyl
phenol group, or a C;alkyl-(PO},- group; R' is a ¢,
alkyl; each e is independently about 1-20, each p is

independently about 1-20, and each b is independently

33. The method of claim 31 wherein the detergent
composition comprises: f

(a) 10-90 wt% of an aqueous medium;

10 . {b) an effective proteolytic amount of an
enzyme composition;

(¢) an effective stabilizing amount of a water
digpersible stabilizing system comprising an
antioxidant enzyme stabilizing composition and an

1s organic water scluble or dispersible polyol compound
' having 2-10 hydroxyl groups;

{d) a water hardness sequestrant; and

(e) a surfactant selected from the group
congisting of: R-(EOQ).-(PO),H; R-(EQ),-(BO)H;

20 R- (EO),-R*; R- (PO),- (EO) H;
R- (PO),~ (EQ) .~ (PO} ;H; R-(PO),~ (EO) ,-benzyl;
(PO) = {EO) o~ (PO} ,;
[ (PO} 3~ (EO) o-] 3 ~NCH,CH,N~ [ (EO) .- (PO) ] 1;
or mixtures thereof;
25 wherein R is a Cq,alkyl group, a C¢, alkyl or dialkyl
phenol group, or a Cg,alkyl-{P0O),- group; R' is a G,
alkyl; each e is independently about 1-20, each p is

independently about 1-20, and each b is independently
about 1-10.

30

34. The 'method of c¢laim 31 wherein the cfetergent
composgition is the compogition of claim 1,

35. The method of claim 31 wherein the detargent
35 composition is the composition of claim 17,

[
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36. The method of claih 31 wherein the detergent
composition comprises:
' (a) a liquid enzyme part comprising:
{i) an active cleaning amount of a
5 proteolytic enzyme; |
(ii) a stabilizing system compriging about
0.5 to 30 wt% of an,antioxidant and about 1 to
25 wt% of a polyol;‘
(1ii) a liquid medium; and
10 (iv) an effective detersive amount of a
- gpuxrfactant; and
(b) an aquecus builder part comprising:
(i) about 10 to 50 wt¥ of an alkali metal
carbonate or an alkali metal silicate builder
15 salt; and |
' (1i) an effective hardness sequestering
amount of a chelating agent.

37. The wethod of claim 31 wherein prior to

20 contacting a surface of the food processing unit with the

protease containing detergent composition, the surface is
contacted with an aqueous rinse to remove gross soll.

38. The method of claim 31 wherein the protease
25 activity is denatured by contact with an oxidizing agent.

39. The method of claim 38 wherein the oxidizing
agent compriges hydragen peroxide.

30 . 40. The method of claim 38 wherein the q;idizing
agent comprises aqueous ozone.

41. The method of claim 38 wherein the oxidizlng

_ agent comprises aqueous hypochlorite.
35 .
42, The methed of claim 38 wherein the oxidizing

agent comprises an interhalogen compound.
U RN O
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43. The method of claim 42 wherein the interhalogen
compound comprises ICl, ICl,", or mixtures thereof.

44, The method of claim 38 wherein the oxidizing
5 agent comprises an aqueous peroxy carboxylic acid wherein
the carboxylic ac¢id comprises a C,, monocarboxylic acid,

a C,.;¢ dicarboxylic acid or mixcures therxeof.
}

45. The method of claim 31 wherein the residual

10 protease is denatured by heating to a temperature greater

than about 60°C for a time sufficient to denature residual
protease.

46, The method of claim 31 wherein the residual
15 activity is denatured by exposure to a pH greater than
- ahout 10,

47. The method of claim 31 wherein the residual

activity is denatured by exposura to a pH less than about
20 §. '

2
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(57) Abstract

Compositions of use as soil removing agents in the food processing industry are disclosed. Food soiled surfaces in food manufacturing
and preparation areas can be cleaned. The compositions are manufactured in the form of a concentrate which is diluted with water and
used. The cleaning materials are made in a two part system which are diluted with a diluent source and mixed prior to use. The products
contain high quahty cleaning compositions and use a variety of active ingredients. The preferred materials, in a two part system contain
detergent composmons, enzymes that degrade food compositions, surfactants, low alkaline builders, water conditioning (softening) agents,

and optionally a variety of formulary adjuvants dependmg on product form.




