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DI SHWASHI 85060 AND DETERGENT COWMPOSI TI ON THEREFOR FI ELD. rﬂ’#f—u
| NVENTI Owﬁe present invention is generally in the field orgél S vvaoé‘ﬁers

and relates to a detergent systemconprising two different types of

det er.gents which are used in different'§équences of the di shwashi ng cycl e.
Further provided are a 5 nethod of autonmatic di shwashi ng -nmaki ng use of such
detergents and a conposition which nay be used as such a detergent.
BACKGROUND OF THE | NVENTI ON AND PRI OR ART Di shwashers are w dely used both
donestically as well as in nmass |0 eating places, e.g. restaurants. In such
systens, a detergent, which nmay be a dry detergent, e.g. supplied as a

powder, or a liquid d ' o] =y i ' pr edet er mi ned
parts of the washing WM@@%\M%&I@% tion of '
detergents is used. DetergeniGGoMP ON TAEREFOR Or an al kalinic pH.
There are 15 advantages in using detergents giving rise to a high pH when
being in solution, as well as such giving rise to a low pH U S. Patent
5,338,474 (Fitch et al.) discloses a powdered automatic di shwashi ng

det ergent conposition which, once in solution inparts on the solution a pH
of 8-13, preferably 9-12. The conposition of Fitch et al is specifically
suitable for renoval of carbonoid stains 20 fromplastic ware. A

conposi tion having an alkalinic pHis also disclosed in International (PCT)
Pat ent Application, WO 96/17047. An acidic detergent is WO 98/ 30673 -
PCT/ 1 L97/ OCRBLDOFITHE INYMENTION Application 96/ 15215. The detergent of
this patent has a pH lower than 2, and is useful in the food industry. '
SUMVARY OF THE | NVENTITBR mesent invention ishgeneralde in thefisld pb dishaashersiand

object the pyovi sl gr}le?érggntns%vs%m comprising two different types of detergents which

are used in different sequences of the dishwashing cycle. Further provided are a
s method of automatic dishwashing making use of such detergents and a
composition which may be used as such a detergent.

BACKGROUND OF THE INVENTION AND PRIOR ART
Dishwashers are widely used both domestically as well as in mass
10 eating places, e.g. restaurants. In such systems, a detergent, which may Be a dry
detergent, e.g. supplied as a powder, or a liquid detergent is applied onto the
dishes at predetermined parts of the washing cycle. In certain dishwashers a

combination of detergents is used. |

Detefgents can have an acidic pH or an alkalinic pH. There are
15 advantages in using detergents giving rise to a high pH when being in solution, as
well as such giving rise to a low pH. U.S. Patent 5,338,474 (Fitch ez al)
discloses a powdered automatic dishwashing detergent composition which, once
in solution imparts on the | solution a pH of 8-13, preferably 9-12. The
| composition of Fitch e al. is specifically suitable for removal of carbonoid stains
20 from plastic ware. A composition having an alkalinic pH is also disclosed in
International (PCT) Patent Application, WO 96/17047. An acidic detergent is



di shwashing nethod. It is particularly an object of the invention to
provide such a method wherein the washed dishes are rapidly disinfected. It
i s anot heWOM386B of the invention to provide detergent conBEETMITMN43and a
detergent systemuseful in the above nethod. 10 The present

nmet hod provides, by a first of its aspegts, a dishwashing method
conprising: (a) rinsing wwth water (b) applying first liquid detergent

conposition onto the di shes, (c) rinsing with water, 15 (d) appl yi ng"
a second |i qui r f,.C Si t o.the.di she nd rinsing

with water; 8 a]?@ Apﬁ@ag %‘%Sggﬁr r.\[&‘ o‘e‘%@‘gﬁg fﬂ'ﬂﬁﬁé@l@ﬁ@ PHvi ng
ai kalinic p%‘g,&l ‘i'@ﬁfé’fﬂﬁﬂ Hthe $: g@@ﬁi ) and the other of the

det ergent -conposi oh aV|ng an acidicp ci di ¢ det ergent conp05|t|on)

the liquid deter gent 20 conpositions being applied onto the di shes w t hout
dilution or after being only noderately diluted with water such that once
appl i ed ont SIﬂVWIARY@FtTHE]l\WENTIQNpeCt ive acidic and alkalinic pH s on
the surfaces of the di hes I n acco ce with another of jts aspects, the
present in¥ention prov resehe INNeH ol qhiertiibe provision ofi@ novele

Comosi {1 onSIRHE @%ﬁﬁ@%@@ﬁ%@ﬁgﬁ Fbkeie SRRy o

acidic pH. hﬁnéth@d%ér@ﬂitﬂﬂv%ﬁédﬂ&hb@ﬁreﬂaﬁﬁﬂ ﬁls?‘xf;(ig g, composi tion having

an al kallnlc pH w Il be referred to herein”as I'i'ni c detergent

conposi tion"; the |i quitdisdenetlprntobject! pfstite’ dnvértionngoarpraviddi detdrgmtl I -be
referred to here| n as WO 98/ 30673

PCT/ 1 L97/ oo&mm@honé@pdu&ﬂmwe@@mmh@#bown@tm m " di shes"

used herein neans to note all t y vvashed |n a
di shwashet® e.g. dishe c%ﬁnﬁgr%#gﬂgl PEOVK&?II&% g@ ofri
dishwashing method comprising:

(@) rinsing with water
(b)  applying first liquid detergent composition onto the dishes,
(c) rinsing with water, |
15 (d applying a second liquid detergént composition onto the dishes, and
(e) rinsing with water; "
one of said first or said second detergent compositions having alkalinic pH
(alkalinic detergent composition) and the other of the detergent compositions
having 'an acidic pH (acidic detergent composition); the liquid detergent
20 compositions being applied onto the dishes without dilution or after being only
moderately diluted w1th water such that once applied onto the dishes they impart
respective acidic and alkalinic pH's on the surfaces of the dishes.
In accordance with another of its aspects, the present invention
provides a detergent composition for use in the above method. Also providedisa
25 detergent system, comprising detergent compositions having an alkalinic pH and
. a detergent composition having an acidic pH. |
In the following description, the detergent composition having an
alkalinic pH will be referred to herein as "alkalinic detergent composition”; the

liquid detergent com/position having an acidic pH will be referred to herein as



In accordance with a preferred enbodi nent of the invention, the 5 alkalinic

det er gentwgogBast i on has a high alkalinity. Preferably, thedcqa;ss
conpositions are applied onto the surface of dishes w thout prior I@?ﬁjt ion’

with water. Said al kalinic detergent conposition has preferably a pH above
about. 11; said acidic detergent has prederably a pH bel ow about 4. Mre 10
preferred are al kalinic and acidic detergent conpositions having a pH bel ow
about 3 and above about 13, respectively; such which give respective pH's
of above abtudiditidetenizeme| compmizivion?, Tarectapar t'dishbsl, lag wiedf Rérefitl medns to
alkalinity of the al kalinic detergent conposition and the acidity of the

aci di ¢ det edensie allotpssi of Bemsrwhighemayabe ywashed inegrdishwasherhe.gy dishesj gh
15 al kal i nity . and hi acidity on the dishes, respectively. The free al kali
l evel in thgfv%q%mgﬂs,w@n@éwpscwgw% on is thus preferably within the
range of about 50-260 MQ Vbﬁ? f ?er?é\d. | P Al Cc. det argept
conposition is thus p%tg%grab yé?m' | .r?’é'%e' rané@%ﬁé@%ﬁ&%f’(ﬁ" ar.
I n accor danglRaMhichdeterdent @omPdsRIVIORAITR High falltdtity?VPRifeably, the defergent
application of the alKalinic detergent conposition precedes that of "the

aci di ¢ det ecampositionpars applied onto theesurfacedef dishes arithouy qriorodibytion withn

applied in step (b) above is the al kalinic detergent conposition, whereas
t he det er geWBY*Eonposition applied in step (d) is the acidic detergent

conposition. However, [ .ret;hod V\%erﬁ' n_t rder of
app: | cat i on ]E}‘ Eih; de§§fdgdﬁe§ﬂ%;§?5§{%é§ﬁt ?%‘ﬁgoﬁqggﬁehﬁgrglgw iye.a _&ﬁga (;:::t fh
applicatio : BASTRA p n -t he
al kal i nic (rj]aet élrtgen’t gé:ign%gm t gflagn tst ep (%ef' les‘ a}alsps%(I)rl%:e?)nce'flva Ig' alr}g

accor di ngjoypreférred atd allaliniec antl a¢idic detengentncorhpositions havingaa plicbelow al so
appr eci at e?/padditional steps of_ _detergent_ appli cl:t)j on and ri ns,iprfg ey be
added to t hebaubcy andeaheveabos dds despectivoly; suchowhigh give respective pH's of

PCT/ | M0/ 00413, i P18 Tt aBbu et BARRALASy BRSGE V11171 ng Dot an
The alkalinity of the alkalinic detergent composition and the acidity
of the acidic detergent composition are preferably to a degree to achieve a high
15 alkalinity and high acidity on the dishes, respectively. The free alkali level in the
alkalinic detergent composition is thus preferably within the range of about

-

50-260 mg KOH/gr; the free acid in the acidic detergent composition is thus
preferably within the range of about 25-100 mg KOH/gr.
In accordance with a preferred embodiment of the invention, the
20 application of the alkalinic detergent composition precedes that of the acidic
detergent composition; in other words, the detergent composition applied in step
(b) above is. the alkalinic detergent composition, whereas the detergent
composition applied in step (d) is the acidic detergent composition. However, as
one may appreciate, a method wherein the order of application of the detergent
25 compositions is reversed, i.e. the application of the acidic detergent composition
is in step (b) and that the alkalinic detergent composition in step (d), is also
conceivable and accordingly within the scope of the invention.
In addition, as one may also appreciate, additional steps of

detergent application and rinsing may be added to the above washing sequence.



det er.gent conposition and an acidi c detergent conposition, each one being
applied in a different step of the washing sequence, is that thereby the
det er gentwe\98386m3i s capabl e of rapidly cleaning a w de vari BEWIBY7/08443f er ent
stains. In 5 addition, the exposure of the surfaces of the dishes to two
hi gh and opposite pH's, allows effective disinfection of the dishes
(microorganisnms are usually sensitive and are destroyed by exposure to _
ei-ther an acidic pH or an alkalinic pH, and the effectlve exposure of 'the
surfaces of the dishes to these {wo ogp03|te pH. s, l,s nost types.. of

mi croor gani sms whi ch &3¢ 5@%%"‘-0@!3 Wéﬁhlﬂgsmﬁfb})d qtﬂmqg)b&)m
t f the det .b d b ddi t b |
Bent s 1o ofEoBREs SAFBAIR Bl ERyBAtic AsoEt QYe%PxﬁﬁPPa' e Ay et
| kal d ?@ﬁaﬁﬁ ‘@ﬁﬁﬂéﬁ dg&ﬂ t
gf ?hen: ﬁve%@g‘%ﬁﬁ{ %er e tH aplthgsvm tchtng, w t h| ﬁpgfﬁsggtggn ;&* V\nzgn

the first dgyqément cM@&bﬂ rzpiﬂl;:Sclead:ﬂgha wmeonmdgtef@leﬂérenﬁrsm tilan.

W thout the Tollow ng explanation being regarded as |limti

bel i eved tmaddm:mttm e:mosuresoﬁﬂmmfgceﬁmﬁheldusmst@mo am’gqp Qs1tepH's,
m cr oor gani sps whi cqnta .di shes,. and such sho
i tself %asI &uﬂé’ﬁfl é‘%pgqcﬁpg I tﬁﬁ cﬁqu}eégfmcflﬂ%gq}gﬁrg? p %@p@ﬁ{t\vﬁns

Compos: | onshd f BB B rddi o pRBE, ar et Wé%&ﬂ%%fc  Eieggent
matter and bigct w@oﬁé%w&mwm%ﬂe@ tbltResel fWoTeppduitensiTe] kills

wat er, on the so onposition-of matter, Still in the alternative, :the
det er gent camgststypesrof meigrdveggmisms dwhich ganobe found con such diskeg)ar {Theul at e

matter (e.g vvder) and the |iquid detergent |sth f.or med m W th
Nat ot 25 e Pbsanbic, PEODETHES | of it dRIREFGl MBI TBRY héo TRIRPLEd ot A
applledonth di s thro g y be
Fati onary ADSEGOOA AeFn ‘*ﬁ*ﬁn%%%@&f*ﬁé?ﬁ%eﬁ?&n@%s%ﬂ pRRERIER & 72
washi ng nacigdenalinidietdeetdothfssifeRosed on a noveable, e.g. rotational,
arm Typi cal é; I n ordeéri%to al Iﬁegvmrapl d switching from one detergent

conposition to the ot Haraceoriahce with a profened qolgndiment of the invention, there

PCT/ 1 L97/ 00443
is a rapid switching, w1th1n a few second, between the first detergent composition

bt

15 and the second detergent composition. Without the following explanation being
regarded as limiting, it is believed that such a rapid switching gives rise to a pH |
shock to microorganisms which may be contained on the dishes, and such a shock
by itself has a very strong disinfecting affect. |
The detergent compositions are preferably a priori in a liquid form.

20 Alternatively, the detergent composition is provided @ priori in the form of a
solid composition of matter and the liquid detergent composition is then formed
by passing water, on the solid comfositioﬁ of matter. Still in the alternative, the
detergent compositions may be provided a priori stored as a dry particulate
matter (e.g. powder) and the liquid detergent is then formed by mixing with water
25 prior to use. The liquid detergent compositions are preferably applied on the

- dishes through spraying nozzles. The spraying nozzles may be stationary nozzles
scattered throughout the washing chamber of an automatic washing machine or
may be nozzles exposed on a moveable, e.g. rotational, arm. Typically, in order

to allow rapid switching from one detergent composition to the other and from a



-5- detergent conposition to rinsing water, each one of these liquids, i.e.
t he al kal_i nic detergent conposition, the aC|d|c det ergent conposition and
wat er, arWOLABR3pr ayed on the dishes through separ at e nozz|PEF/ILET/00443 :
dishmesher useful for carrying out the nmethod is disclosed in WD 95/24148,
5 ) In the follow ng, concentrgtions of ingredients will be given
as "% (ww neaning the nunber of weight units of ingredients in 100

wei ght units of conp05|t|on Exenplary ranges of ingredients in the

I r eopect fBTERDE pofbsidon RS Wardt” HEGHEGH: of Befk BASHR 1 57 AlkRBaieany
% (W w) Con?it@f‘%e?ﬁ Gfifipbsition, the acidic detergent compgszgon %&) ﬁz&er ar each

| nor gani ¢ al ka ani c
Cosol vent  sprayed on the dishes through separate ndzzes: Aﬂ;shw‘hshw meaﬂgm
2.0 - 14.0 Antibacterial age 001-_.&
Deni ner al | zewt themaethod is dl3&31053‘:1111W095/24148 up to 100 Tot al

100.0 15 WD 98/ 30673

POt LLo% G04d5 -6, Tolndne folloxeing; consentrations ofingretieats syill '?erﬂt’%l?% np6"
Z‘;g‘é"{ :’/"Zah? I@WA) Aftkfling the number of weight upits of ipgredients in’16b v@e?glﬁ \81&8&‘ ¢
composition.
Exemplary ranges of mgredlents in the alkalinic detergent and in
the acidic detergent, are shown in Tables [ and II, respectlvely
10

Table I

(Alkalinic Detergent Composition)

ﬂ " Ingredient - werw |

| Complexing agent 0.5-5.0
Inorganic alkali - 5.0-20.0
Organic Cosolvent - 1.0-10.0
Amphotsurfactant ' ' : 2.0-14.0
Antibacterial agent : ' 0.01-2.0

“ Demineralized water : up to 100

| Total 100.0

15



Al cohol 1.0 -10.0 Acidic surfactant

0.5 - -5.0 Dem neralized water up to 100 Total
100. 0 5 wregrdogss of ingredients used in the alkalinic deterpgqiiofeudpPsi -
tion are the follow ng: Conpl exi ng agent - EDTA (e.g. nono sodi um
desodium and tetra 10 sodi um sal ts) NTA,
pol yacryl ates, phosphonates; | norgani cbal kali - NaCH, KOH, Organic
Cosol vent - G ycol type cosol vent such as butyl glycol and propyl _
glycol, ethyl ether; Amphoteric surfactant - Cocoanphocar boxygl yconat e,
coco- |5 anmphocafable/fpr opi onat e,
capric/- caprylicanphoacetate; Antibacterial agent - dycin : ’
n- (3-am nopropyl )-( er] alky koni um chl or ohexi di ne,
gl uconate; Dem neralized wat KA‘:HI&B%&%?&?%B@I@%‘ soft water (water from
whi ch 20 ' d| val ent salts have been renoved). Exarrpl es
of ingredienfs use aIEI e ergent c TTon are tne rorgow ng:
Organi c aci dff - Ctri 8t phosphoric acifl, gl y&ﬁW/tY)am d,flactic
acid; 25 Og Ooso] vents - dycol type cosolvept su a utyl @l ycol
and propyl ’(96&3 Cib‘ii%
PCT/ 1 L97/ 00 @rgqnlc@qse entet hyl ether; Al cohol - - 1.0-10.0 | sop} opy!
al cohol , et hiyAledhodhol , butyl al cohol, isobutyl al ¢ohol ;1.0-10.0
Acidic surfactant 05-5.0
Demineralized water , _ up to 100
Total - 100.0
S
Examples of ingredients used in the alkalinic detergent composi-
tion are the following: _ _
Complexing agent - EDTA (e.g. mono sodium, desodium and tetra
10 sodium salts) NTA, polyacrylates, phosphonates;
Inorganic alkali - NaOH, KOH;
Organic Cosolvent - Glycol type cosolvent such as butyl glycol and propyl
glycol, ethyl ether;
Amphoteric surfactant-  Cocoamphocarboxyglyconate, coco-
15 amphocarboxypropionate, capric/-
caprylicamphoacetate;
Antibacterial agent - Glycin n-(3-aminopropyl)-C10-16 alkyl, triclosane,
benzalkonium, chlorohexidine, gluconate;
Demineralized water - Distilled water, soft water (water from which
20 divalent salts have been removed).

‘Examples of ingredients used in the acidic detergent composition
 are the following;
Organic acid - Citric acid, phosphoric acid, glycolic acid, lactic
acid;

25 Organic Cosolvents - Glycol type cosolvent such as buty! glycol and propyl



Aci d surfact ant - Pol yoxyet hyl ene al kyl phosphat e ester,

dodecyl bwﬁm;ﬁul fonic acid; Dem neralized water - Di g+, ,oﬁg{,er

soft water (water from which divalent salts have been renove T

det ergent conposition is a priori colorless and typically, a colorlng agent
is added, usually a different coloring?agents to the alkalinic and to 10
the acidic detergent conpositions. The invention will now be illustrated by
the follow ng non-limiting exanples. EXAMPLES 15 Exanple 1 Preparation of
an Al kalinic Detergent Conposi tglysoletinfliethiery detergent conposition of the
I nvention rﬁ% be prepared by the follow ng preparation procedure: (a) A
soft (deni ddeghpked) water is altopiopy] algpholasethyl valeekal, butylvaleohol,i s
agitated at a noderate speed and $ g §EOUS| y cool ed. 20 ('b) EDTA
powder is added and the sol utiof® iy, QFCP PEd until it becones conpletely .

clear. (c) of pot assj typi he for f an
agueous, hlA‘g1 y%ﬁ%@ntrat ed so ug)d*&gﬁ&[% aﬁ?}é%ogb&# » _
tenpera- ture is controlled SUCdbd@lbdrﬁeﬁQ%ﬁltBﬂicﬂ&eed about 15[err]C '
above room 25 tenperature. (d) Addition of propyl glycol methyl ether
(PGVE) . (e)Demibtalizesiwateran anflistilted cwater asufiarwatey p(watery frorh owlictam

anphocar boxyl ate. The sol ution should then be agitated _in a manner so as to
avoi d foam formati on WO 98/ t salts have been removed).

PCT/ 1L97/00443 -8- (T fpthonab addidd 8ol SoAmldiBasehhd yRdsy. o ©

a betaine derivative.
coloring agent is added, usually a different coloring agents to the alkalinic and to

10 the acidic detergent compositions. |
The invention will now be illustrated by the following nop-limiting

examples.

EXAMPLES _
15 Example 1 Preparation of an Alkalinic Detergent Composition
An alkalinic detergent composition of the invention may be
prepared by the following preparation procedure;

(a) A soft (demineralized) water is added to a prewashed vessel. The
vessel is agitated at a moderate speed and is continuously cooled.

20 (b) EDTA powder is added and the solution is agitated until it becomes
‘completely clear. -

(¢) Addition of potassium hydroxide, typically in the form of an
aqueous, highly concentrated solution of KOH, e.g 48% solution. The tempera-
ture is controlled such that it does not exceed about 15°C above room

25 temperature. |

(d)  Addition of propyl glycol methyl ether (PGME).

() Addition of an amphoteric surfactant, typically a low foam
amphocarboxylate. The solution should then be agitated in a manner so as to

avoid foam formation.



(g) - Addition of a color solution (optional). (h) The solution is furter
agitated for an additional period of tine, e.g. 5 15 mnutes. As will be
appr eci atWe@988e678r der of sone of the steps may be altered. POFVINAMPe the
substances added in steps (c)-(g) nay be added in a different order.
Furthernore, it is possible also to adgthe various ingredients all at
once,” nanely, conbine steps (c)-(g), into one step. 10 A typi cal
formul ati on of an al kalinic detergent conposition is shown in the foll ow ng

e 10T i i o el Sl A

acid (EDTA)de'ri K@l ine 3.0 48% Potassi um Hydr oxi de sol ution

29. 2 1- Met hoxy- Z- propanol = - , 5.0 M xed C8
anmphocar boxyl at eg)  Addition of a color solution (offtiéhaB.yci n n- (3-ami nopropyl)-C
10-16 al kyl 0.5 FD&C Yell ow 5

QS[err] Total (h)  The solution is further agitated for an additional period afiiime, €.8. Q S.

= Quantity suff,icient A composition having the ingredients shown in Table |
has the cifal¥BUBYESt | cs shown in the following Table IV: 20 WO 98/ 30673

PCT/ 1 L97/ 00443 -9- |V Lahl .S ' ] iquid

Density 1‘%89’}1@'%'98?‘7[%% rtlI'le order bf'¥oileS 66 \thie %EipsCitfay bé !
altered. For example, the substances added in steps (c)-(g) may be added in a
different order. Furthermore, it is possible also to add the various ingredignts all

at once, namely, combine steps (¢)-(g), into one step.

10 A typical formulation of an alkalinic detergent composition is
shown in the following Table III.
Table III
Ingredient : % (wiw)
Demineralized water . 553
Ethylene diamine tetra acetic acid (EDTA) - alkaline 3.0
48% Potassium Hydroxide solution 29.2
1-Methoxy-2-propanol _ 50
Mixed C8 amphocarboxylates 7.0
Glycin n-(3-aminopropyl)-C10-16 alkyl 05 .
FD&C Yellow 5 QS
Total N o 100.0
15 i

! Q.S.=Quantity sufficient
A composition having the ingredients' shown in Table I has the

| characteristics shown in the following Table IV:

20



m-p. <-5[err]C Free Alkali 140 - 160 nmg KOH gr p.H.

> 14. 0 EXfpédia0g73r epar ation of an Acidic Detergent Conpositiop,Q.noes

An aci di c detergent conposition in accordance with the invention nmay %e
prepared as follows: (a) A soft (demineralized) water is added to a
prewashed vessel. The vessel is agitated-at a noderate speed and is
continuously cooled to about 10-15[err] C above roomtenperature. 10 (b)
Citric acid powder is added and the solution is agitated until the solution
becomes conpletely clear. (c) Addi t ipW Tebl€GVE. (d) Addi ti on of

I sopropyl al cohol (I1PA) (e) Addi tion of phosphate ester surfactant. The

sol ution should be TTRTer . to avora 1oam rormecnon. (f)
Addi tion of a col of Appearanse. (g) N0 iviscous yellowishdiquid peri o of ti ne,

e.g. 15 m nutes. WT] "be apprecrjte €T3 01 SONE o tng steps may
be altered. For ex p&“ﬁnyt he substaﬂ Esagc’éoﬁf? st eps (c)-(g) fay be added
in a 20 different Eigw Fur t her nor ¢, \#dcs possible also to add the
various ingredient 1 _at once. nafels onbine steps (c)-(q). finto one

step. An exenplary L O ) ggcordance W
I nventi on prepar edjas—=a , seslngredl & .
Tabl e V. VO 98/ BRH.

PCT/ | L97/ 00443 - 10=abke WO o
Dem neral i zed wat er : 88.3

Example 2 Preparation of an Acidic Detergent Composition
5 An acidic detergent composition in accordance with the invention
may be prepared as follows:

(@ A soft (demineralized) water is added to a prewashed vessel. The
vessel is agitated at a moderate speed and is continuously cooled to about
10-15°C above room temperature.

10 (b)  Citric acid powder is added and the solution is agitated until the
solution becomes completely clear.
" (¢) Addition of PGME.
(d  Addition of isopropyl alcohol (IPA)
(e) Addition of phosphate ester surfactant. The solution should be
15 agitated in a manner to avoid foam formation,
()  Addition of a color solution.
() Mixing for additional period of time, €.g. 15 minutes.
As will be appreciated the order of some of the steps may be
altered. For example, the substances added in steps (c)-(g) may be added in a
20 different order. Furthermore, it is possible also to add the various ingredients all
at once, namely, combine steps (c)-(g), into one step.
' An exemplary acidic detergent composition in accordance with the
invention prepared as above comprises ingredients as shown in the following
Table V: | '



Ctri-c acid 6.0
2.0

| - Met hoxy- 2- pr opanol 2- Hydr oxy propane

2.5 Pol yWw@esssiene al kyl phosphate ester acid form 0.PCTADAT004d3 | OW 5
QS FD&C Blue 1 ' QS 100.0 5

The conposition as shown in Table | Zocharacterl stics as shown in the
follow ng Table VI: Table VI Appear and Low vi scous greeni sh
liquid Density 0.97 - 1.03 gr/cnferr] mp.

<-5[err]C Free Acid 45 - 55;2 KOH gr pM - <1.5
10 Exanple 3 Disinfectant activity of Betergent System A microbi al test

was performed in order to evaluate the disi nf ect ant activity of a detergent
Syst em consi sjE-Rg=st—Fales—t—airtrtbaeThe—t-ast—t Be—pe-fgnpd—as=tg| | OWS:

15 Pasteur| zed mlk \MQreMed for the pr esen:e%f(‘;#ayi il us
cereus. No Bafgt v Simsie otd . sastfleuri zed
mlk was thenlemnemlmtd\Mmthr(l 000, 000 - 10, 000 000 ce Is/&%B Bai | | us
cereus. Non-i h@itti®aeid m | k served as control. WO 98/ B0673.,0

PCT/ 1 L97/ 0044% i “Meth ot h the contam nated m |k an@éhe
uncont am nate 5%@5 one were enunerated using sprzésad plat e
met hod on Sta aﬂ i _
ene lp osphate ester acid form 0.7
FD&C Yellow 5 QS

FD&CBlel - o QS

5 The composition as shown in Table I has characteristics as shown
in the following Table VI:

Table VI

Appearance Low viscous greenish liquid
Density 0.97 - 1.03 gr/em’

m.p. <-5°C

Free Acid : 45 - 55 mg KOH/gr

p.H. <15 |

10
Example 3 Disinfectant activity of the Detergent System

A microbial test was performed in order to evaluate the disinfectant
activity of a detergent system consisting of Tables I and III.
| The test was performed as follows:
15 Pasteurized milk was tested for the presence of Bacillus cereus.
No Bacillus cereus was found in the milk solution. The pasteurized milk was
then inoculated with (1,000,000 - 10,000,000 cells/ml) Bacillus cereus.

Non-inoculated milk served as control.



Each of four coffee nugs was filled with 100 M of the control 5 mlKk.
Then, -an % coffee mugs were filled with 100 mMl of th L at ed
mlk. A Icw?%glsgdo fee nmugs were covered and renmai ned unt ouchg’éﬁ'?atpg-"?‘ftgpt‘g)‘rf?’]a '
tenmperature for 24 hours. At the end of the 24 hr period, the mlk solution
was di scarded fromall rnugs. The bacteffte in each of the nugs were
enunerated by rubbing a 10 sterile cotton swab over the entire surface of
the nugs. The swab was then placed into a test tube containing 5 nl sterile
phosphat e buffered salAn&irét)! Bsthethed Xortaasinated! wmilk, XamP A8 dnctdiddihated
sanple fromeach test tube was taken to enunerate the bacteria, using a
spread pl at noreinoculatédoonel yeere renmmadratednirsihg tspreadoplate methdk oanStantdade
mugs 15 incubated with the contami nated mlk were put through a short wash
cycl e usi ngPlateCopBtAgZaT.p di shwasher (manufactured by Deeay Technol ogi es,

[ srael osclosed |1, Bl B kb2l JR0had Hibk wRRCIO0 TR, GBS panray
(ii) spr ta%iéﬁgcé afhé ‘&ﬁbﬂ&r%ﬁ?@é%ﬁﬁ?ﬁgs@%%ﬁd Qﬁﬁ%ﬂﬁpbftoﬂre %‘i‘@%‘%ﬁﬁs C ups

al | owi ng tergént conposit remai n on the cups

(iii) rinsinagiky tAllvihiee coffée \hugs pvere 6gvérdd @l eemaitet emptonthetd &ap@6oin on
of Table Ill and all ow ng the detergent conposition to remain on the cups.
for 3 seconttsnperaturefor 24 houps. At thesend) of dbe 24 lirtperiods he milk solution (was
det ergent. %Lsgo oﬁ B%‘?w i ncubated with the control mlk and three other
mugs i ncubafEd H m nated m |k were put through a |ong cycle of

the Fresh Cup The | i Q : t , '
speci fied above, wit heg% g%%ézﬁa ?ﬁ%ﬁgﬁfoﬁ’ep@p%?%F %@&%@?&gg@%ﬁg@sﬁw th
each of _t fipsterild/édtidH $R8H dver the entire surface of the mugs, The swab was then placed

PCT/1L97/ 00443 -12- detergent conpositions (steps (ii) and (i \?ﬁ
into a test tube containing 5 ml sterile phosphate buffered saline followed by

vigorously mixing on a vortex. A sample from each test tube was taken to
enumerate the bacteria, using a spread plate method.
Two mugs incubated with the control milk and three mugs
15 incubated with the contaminated milk were put through a short wash cycle using
the Fresh Cup dishwasher (manufactured by Deeay Technologies, Israel,
disclosed in PCT Application WO 95/24148). The wash cycle consisting of the
following steps: ' '
) spraying water on the cups;
20 (i) spraying an alkalinic detergent composition of Table I on to the
cups allowing the detergent composition to remain on the cups for 15 seconds;
(iii) rinsing with water;
(iv) spraying the acidic detergent composition of Table Il and allowing
the detergent composiﬁon to remain on the cups for 3 seconds; and
25 (v) rinsing again with water to remove the detergent.
Two other mugs incubated with the control milk and three other
mugs incubated with the contaminated milk were put through a long cycle of the
Fresh Cup . The long cycle had similar steps to the short cycle as specified

above, with a longer incubation period of about 4-5 seconds with each of the



Enunerating the bacteria in each of the nugs was carried out in the. same
way as- descri bed above. 5 Results After the mlk was discarded fromthe
mugs, BacWO9BB06& eus i n an anount exceedi ng 1, 000, 000 cel | PCXMLIR00443 Ound
in the inner surface of the nmugs incubated with the contam nated ml k. No
measur abl e B. cereus count was found in.,the cups incubated with the

controlmlk 10 After both th&’short and the |ong wash cycle the
mugs cane out free from bacteria. Exanple 4 Disinfecting activity of the
Al kal i ni c Detergent Conpgsition 15 The effect of the allalinic

det er gent c Sgtsagenticompastiionsdsieps (ip) apd (). det er i ni ng the resistance of a .

variety of bacteria a eas ai.d.deterge The tested croor ani sms

were: Bacteria: rﬁﬁé ﬁﬂ%ﬁﬁ%ﬁ%%s g%&%&’&%ﬁﬁ@é@@&t%

Prot eus vul Q?’e%@@@&é@cﬁ%@&%&v@“r eus Streptococcus viridans Sal rmnel I a
C 2

enteritidis Candi da al bi cans Saccharonyces

cerevisiae. Test Procedure 30 1. M cr oor gani sns wer e suspended
separately in a phosphate buffer saline, pH 7.2, to a | evel of about
1, 000, 000 siReswlts0 microliter. 2. A pa| r of test tubes were prepared for

each m croorganism o

PCT/ 1 L7/ 00443 - 13, cdufteh the rf&”EB g %ﬁ?@ff%m@mqiﬁ%ﬂ%ﬁvmwaﬁd the
second Wi th aﬁmﬁmwmégmﬁgf 000000 S/ENERLThd §P FROBhE QRERE oL findes

("test solutrons
mcubated with the contaminated milk. No measurable B. cereus count was found

in the cups incubated with the controlmilk.
10 After both the short and the long wash cycle the mugs came out

free from bacteria.

Examplé 4 Disinfecting activity of the Alkalinic Detergent Composition

15 . The effect of the alkalinic detergent composition was tested by way
of determining the re31stance of a variety of bacteria and yeasts to said detergent.
The tested microorganisms were:

Bacteria: Pseudomonas Aeruginosa
Streptococcus faecalis
20 Proteus i«’ulgarz‘.s'
Staphylococcus aureus
Streptococcus viridans
Salmonella enteritidis G-C

25 Yeasts: Candida dlbiéans
Saccharomyces cerevisiae.
Test Procedure
30 1. Microorganisms were suspended separately in a phosphate buffer

saline, pH 7.2, to a level of about 1,000,000 units/40 microliter.

2. A pair of test tubes were prepared for each microorganism, one.



3. Aliquots of 40 mcroliter of each suspension were added to each pair
of .test tWRI8BYTY ni xed well. 100 microliter were withdrawnPEHEH7# t est.
5 tube, 5 to 8 seconds after m xing and i mredi ately poured into petri

di shes wth the adequate selective nedi4go for each m croorgani smafter
which the plates were incubated. 4.  The procedure set forth in clause 3
was frepeated, but instead of withdrawal after 5-8 seconds, 100 mcroliters

oetri a snebontaithb IS Blbufer'Gor SR pAitkel] afl the Secil D P G R O
presence of oG Bbter gt ebitpoSON T T (e soRbions”). 30 Sec. Test

Control Test Contro ononas aer ugi nhosa + -
+ St aphyl ococcus 3aur euAliquots of 40 microliter of each suspension were addstrtepéachoccus

faecalis + - + Streptococcus viridans:
+ - pair of testipbes, andymixgd,well. 100 microliter _wer% withdrawn from each test

;l E?lcgﬁ gel 5 sl %'s%bgnds after mixing and immediately poured ipt.p 5 GRS 94
cerevisiae a selective medi r each mi ga*m'sm D@ hichf WIS

| ess than léh%gpewte*s’gl cuNur%ecrhucI# tgol OI’H g'lsl&toc%,g nuner ous trc}lcgo%l%?ﬂ?%)

| ndependent watetilidhbagsd. act ti ne between the m croorgani sns and 20 the
tested solution, in all cases mcroorganismgrowh was observed only in the
control test tubd. whiTke procedure set forthsiss clappe 3 wae repsatedyt instead iafn was

E,E;?,S EEE}? / oo%@g awal aiter 5-8 seconds, 100 microliters of mixture were withdrawn 30

10 seconds after mixing and then poured into petri dishes.

5.  Atthe end of incubation each plate was examined for the presence
of colonies.
‘Results
Contact time
5-8 sec. 30 sec.
Test | Control | Test | Control
Pseudomonas aeruginosa S - +
Staphylococcus aureus - + - +
Streptococcus faecalis T - + - +
Streptococcus viridans - + - +
Proteus vulgaris ' - + - +.
Salmonella enteritidis - + - +
Candida albicans - + - +
Saccharomyces cerevisiae - + - +
15 '
* Number of colonies less than 10 per ml.

**  Number of colonies too numerous to count (TNT)

Independent on the contact time between the microorganisms and
20 the tested solution, in all cases microorganism growth was observed only in the

control test tube, while in all test cases, when the detergent solution was present



-14- -no bacterial growth was observed. Exanple 5 Disinfecting effect of

t he Det erng®nbaggrst ém (Total Bacterial Count) 5 Ceram c dri neCEgLEN)084INEr €
contami nated by a nouth of an individual. A sanple, sinmlarly as in Exanple
3, was taken fromeach cup prior to and follow ng washing by a di shwasher,
operating with a washing cycle as descri*bed in Exanple 3 (Fresh Cup). 10

The bacterial growh was tested sinmlarly as described in Exanple 4 after
different treatnents including: 1. | ong washi ng cycle at room ,
t enper at ur eno Bacterihbp@wthsidsgbseywdde Wi th warm water (55[err]C); 3. | ong
washing cycle with warmwater wth the addition of an 15 anti-bacteri al
agent; 4. | ong washing cycle at roomtenperature with the addition of an
anti-bacterj,al agent. . Besults 20 nln all ' was a
very nessiv x@FHﬂf%t oﬁ'ﬁ‘é‘g?%% effect of; @%ﬁpy&ntngﬁétmwﬁleyggfﬁﬂa was
observed after washi n&oWBthnpl e 6 Disinfecting effect of the Detergent
System (Tag al Bacterial Count) 25 Coffee with mlIk was prepared in a.
plurality of cups andQdramicidritikihg déupisdwaire centanaiatedvby tao naithkof faai r
content. The enpty cups were nai ntai ned unwashed for 48 hours._ After 48
hours a -bacinsdividuak oArsample, similarheas in Examplen3, was takenciromeach LUPpsiet i bed

0 XDl oot by SR "ol ViR UREif) RS
described in Example 3 (Fresh Cup ).
10 The bacterial growth was tested similarly as described in
Example 4 after different treatments including:

1. long washing cycle at room temperature;
2. long washing cycle with warm water (55°C);
3. long washing cycle with warm water with the addition of an
1s anti-bacterial agent; ,
4. long washing cycle at room temperature with the addition of an
anti-bacterial agent. '

Results -
20 In all tests, where there was a very massive growth of bacteria prior
to washing, no growth of bacteria was observed after washing.

Example 6 Disinfecting effect of the Detergent System (Total Bacterial
Count) '

25
Coffee with milk was prepared in a plurality of cups and then after

individuals were allowed to drink their content. The empty cups were maintained

unwashed for 48 hours. After 48 hours a bacterial count was obta_.ined, ina
| similar manner to that described in Examples 4 and 5, for each of the following
30 four groups of cups:

1. control - untreated cups;



WD 98/ 30673 PCT/1L97/ 00443
-15- 2. WPI88%Wshed by the | ong washing cycle ofthe Fresh REFEITAMABsher ;.
3. cups washed by the short washing cycle of the Fresh Cup di shwasher; 4.
cups washed with a standard, already usggl sponge intended for washing
cups. 5 The bacterial count of the cups of each group was

obt ai ned i medi ately after washing, without allow ng the cups first to dry.

0ol Towi n bragtse“ 3 a@@ﬁ%&%&éﬁf%&%@%ﬁ%ﬁ%@ R e
Groups 2 ang swashé‘(fto ¥dhe than 1g[c2§1d”'$fth@'f‘i‘ﬂéh€u dﬁ_}’xwasher, The

bacteri al count I ntr eased rr] col oni es/

The increasd,in tchps weeshed iwith acstaidard,t alreadysisedg sponge mt&ﬁ@ﬂmﬂfrdwmé
(Goup 4) is aresult of the fact that such sponges, which during use
absorb foodcupsi ot her orgam c substances, provide a rich bed for the growh

of bacteria which the tamnate the The ¢co rison of & ) and
3 with Golip 1 proves QW‘F ag ‘&C%ﬁﬁ Weﬂgyer%g PR ng‘istem
of the 20 i \%@%

PCT/ | L97/ OOW%W%&L% gq’%ﬁ?’outaﬂomgﬂhec%%l ng rredWod conpri si ng:

(a) rinsing wth water, (b) applying first liquid detergent conposition
onto the dishes, (c) rinsi ng with water, (d) applying a second liquid
det ergent c®esulfsti on onto the di shes, and

The bacterial count obtained in each of the above groups, had the

10 following results:

Group 1 - 10*10° colonies/ml;
Groups 2 and 3 - less than 10 colonies/ml;
Group 4 - The bacterial count increased to more’
than 10 colonies/ml.
15 The increase in the bacterial count after washing with a standard

sponge (Group 4) is a result of the fact that such sponges, which during use
absorb food and other organic substances, provide a rich bed for the growth of
bacteria which then contaminate the cups. The comparison of Groups 2 and 3
with Group 1 proves the high disinfecting potency of the detergent system of the

20 invention.



(d) rinsing with water, one of said first or said second detergent
conposi ti ewoegrerng al kalinic pH 10 (al kalinic detergent compmazLyy/esays and

the other of the detergent conpositions having an acidic pH (acidic
detergent conposition); the liquid deter gent conpositions being applied

onto the dishes without dilution or aftd bei ng only noderately diluted

with water such that once applied onto the dishes they inpart respective *
acidic and aLkalinic pH s on the surfaces of the dishes. 15 2. A "
met hod accor€EAJIMS:C aim 1, wherein the first liquid detergent composition
I's an al kalinic detergent conposition and the second | i qui d det ergent :
conposition is an acidic detergent conposition. 3. A net hod -

according togCaim1, ergent conposition has a pH
above about T1 and said aciligllscﬁ%g?%%ég bﬁlﬁ'sﬁ%H bel ow 20 about 4. 4.

A met hod accordi nga)t o jn?@lthWélel n said al kalinic detergent conposition
has a pH above about 14 and said acidic detergent conposition has a pH

bel ow abouts 2. 5.(b)  applylngfitsididquid deterientcomp@itiomosio thieelishies, t he al kal i
| evel in the 25 alkalinjc, detg ent conmposition is within the range of
about 50-260 ng K(®V gr TRSING , of the free acid in the acidic

A et hod accor i 'ngd"” &Wa#@ﬁgsé#éﬁéeﬁféieﬁﬂﬁan?%ﬁm%% gt i, afd

conposi tions and gigelwiﬂl%t&.det ergent conpositions are applied
directly WO 98 0673

PCT/ | L97/ 00468 -oF7saidrifirst tdresaid sseesndi détergen compositions |h:mnrg talkalimicepH 7.
An al kalinic detergent coggosmlon for use in_any of the nmethods according

to O ai m 110 alkalinic detergenecamponition) rq@dsthel etheaafdhgl Gejerggnicramppyitions
t fall di,ent W f

ggm ;)S(: 28 a %W{Sl,g ggoggdri"@ qutaecldi%n d%tergent c mpo mogf)o%he thul a8 aent

compositions being applied onto the dishes without dilution or after being only

moderately diluted with water such that once applied onto the dishes they impart
respective acidic and alkalinic pH's on the surfaces of the dishes.

15 2. A method according to Claim 1, wherein the first liquid detergent
composition is an alkalinic detergent cothposition and the second liquid detergent

composition is an acidic detergent composition.

3. A method according to Claim 1, wherein said alkalinic detergent

composition has a pH above about 11 and said acidic detergent has a pH below
20 about 4.

4. A method according to Claim 3, wherein said alkalinic detergent

composition has a pH above about 14 and said acidic detergent composition has a

pH below about 2. '

5. A method according to Claim 3, wherein the alkali level in the

25 alkalinic detergent composition is within the range of about 50-260 mg KOH/gr
and the level of the free acid in the acidic detergent composition is within the
range of about 20-100 mg KOH/gr.

6. A method according to Claim 1, wherein said first liquid detergent

compositions and said second liquid detergent compositions are applied directly

R O U



5-20% of an inorganic al kali; about 1-10% of an organic cosol vent; about
2-14% of awoaspberseri c surfactant; about 0.01-2% of an anti bpctrarsmodsagent ;
and dem neralized water to conplete to 100% 9. An acidic '
conposition for use in any one of the hods according 10 to Claim1. 10.
A conposition according to Caim?9, cog‘g_ i'sing the followi ng i ngredients in
% (W W) : about 2-15% of an organic acid; about 1-10% of an organic

cosol vent; about_ 1-10% al cohol ;, abgut 0.5-5% of an acidic surfactant; and
deniher al i zeontadthe dishes ¥athousp aordlluuw@mter A detergent system

for use in dishwashing,, coppf.isSi ui d. det ent.s, each bein

applied in aJ7'd| ff er ent A% @%g{'}?"ct &% ’Eﬁegﬁ e%’t'igﬁ‘gem Weog %dec?el ng
an al kal i ni c, osition and the other bei ng an acidic detergent
conposi tion. &g&&hg%bl % g'et ergent systemaccording to Claim1l, wherein

the alLkalinig, 20 det er gedetezgeosonpositionaicosdiag fon Claiv'y) ¢o m?ﬁsth Othe- 5%
ou

of a conpl exi ng agent; about 5-20% of an inorganic alkali; ab 0% of

an organi ¢ sfod gtmgmldmts Zml‘!@/(wﬁw)arabaubﬁdt-é% of amdmplﬁxmg agdmb;uabout
0. 01- 2% of acteri al and .de aI i zed, vvate e
100% and \méﬁ@”} O?HB uaeigan@ ctd?é an%a%ﬁﬂsp @gt’ %9%(

Sbout 1. 1006 o A B éﬁg@&&ﬁt’aﬁ&?j@ GO ?°£c?‘§n$'5‘9°§a§*§%3§°§ L?SP.*"Z’ed
water to congfirRrilfzedGPdfer to complete to 100%. -

9. An acidic composmon for use in any one of the methods according

10 to Claim 1.

10, A composition according to Claim 9, comprising the following
ingredients in % (w/w): about 2-15% of an organic acid; abeut 1-10% of an
organic cosolvent; about 1-10% alcohol; about 0.5-5% of an acidic surfactant;
and demineralized water to complete to 100%.

15 11, A detergent system for use in dishwashing, comprising two liquid
detergents, each being applied in a dxﬁ'erent step of the dishwashing sequence,
one of which being an alkalinic detergent composition and the other being an
acidic detergent composition. | '

12. A detergent system according to Claim 11, wherein the alkalinic

20 detergent composition comprises, in % (w/w): about 0.5-5% of a complexing
agent; about 5-20% of an inorganic alkali; about 1-10% of an organic cosolvent;
about 2-14% of an amphoteric surfactant; about 0.01-2% of an antibacterial
agent; and demineralized water to complete to 100%; and wherein

the acidic detergent composition comprises, in % (w/w): about 2-15% of

25 an organic acid; about 1-10% of an organic cosolvent; about 1-10% alco; about

0.5-5% of an acidic surfactant; and demineralized water to complete to 100%.

* [+ L M s *



