I*I Innovation, Sciences et Innovation, Science and CA 3066099 A1 2018/12/27
Développement economique Canada Economic Development Canada
Office de la Propriéte Intellectuelle du Canada Canadian Intellectual Property Office (21) 3 066 099

122 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION

13) A1
(86) Date de dépbt PCT/PCT Filing Date: 2018/06/18 (51) Cl.Int./Int.Cl. C77D 1/83(2006.01),
" " . C11D 1/72(2006.01), C71D 1/74(2006.01),
(87) Date publication PCT/PCT Publication Date: 2018/12/27 C711D 1/94(2006.01) C71D 11/00(2006.01),
(85) Entree phase nationale/National Entry: 2019/12/03 C11D 17/04 (2006.01), C77D 1/72(2006.01),
(86) N° demande PCT/PCT Application No.: US 2018/038006 C770 1/75(2006.01)

(87) N° publication PCT/PCT Publication No.: 2018/236713 (71) Demandeur/Applicant:

o L THE PROCTER & GAMBLE COMPANY, US
(30) Priorites/Priorities: 2017/06/22 (EP17177275.9);

2018/01/24 (EP18153117.9) (72) g‘é%"“;‘i'ﬁfﬂﬂl‘g"é‘g%m .

DEBRECZENI, MATE, BE
(74) Agent. KIRBY EADES GALE BAKER

(54) Titre : PRODUIT DE NETTOYAGE
(54) Title: CLEANING PRODUCT

Inventive Composiuon 1 Comparative Composition 1

w

o 'n'ﬁ‘::-\.

S cx 2 BT o
R N : N T T T T T T
s o : : N SN el Tl L e, D)
o e R Y R e R 3
- L] . . ™
R TR R 3 & - :
o waﬁ_ o o :
- w R s R O N ] o
. X e, e T A . \ ' Wb b A e A A 3 o o
\\ \ N o & A A T NN :
- N P s x ST R . .
) \\ \ \\ \ . RPN
" R . .
RSN \\: WA AR X . .
S B N N e AR . o R s ; R

m - LAL LA R R LA L ) J L] ..-:z:.ﬁ 55 L) - -: LL L LA AR NL L L JJ .‘ - \ \ ----- -. Ly L L3 . -.‘ -~ 5“---- - -: ----- o

L
Lo

R

Figure 1 — Coloured Stain Removal Performance

(57) Abréegée/Abstract:
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housed In the spray dispenser and the composition includes: 1) from 7% to 12% by weight of the composition of a surfactant
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provide a product that makes the cleaning of dishware easier and faster. It has now been found that the cleaing composition Is
substantially non-irritating and/or non-stinging to the consumer when sprayed from the spray dispenser.
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CLEANING PRODUCT

FIELD OF INVENTION
The present invention relates to a cleaning product. In particular, 1t relates to a cleaning
product comprising a spray dispenser and a cleaning composition. More specifically, the invention

relates to cleaning compositions for use 1n hand dishwashing.

BACKGROUND OF THE INVENTION

Traditionally, manual/hand dishwashing has been pertormed by filling a sink with water,
adding a dishwashing detergent to create a soapy solution, immersing the soiled dishware 1n the
solution, scrubbing the dishware and rinsing to remove the remaining soils and generated suds.
This method typically involves washing an entire load of soiled dishware 1n one go.

Nowadays, some users prefer to clean dishware as soon as they have finished with them
rather than wait until they have a full load. This method involves washing one article or a small
number of articles at a time. It 1s usually performed under running water with a cleaning
implement (e.g., sponge), whereby the user delivers detergent to the sponge. A challenge with this
method 1s that when the number of 1items to be cleaned 1s small, there 1s the risk of overdosing with
the detergent. As aresult, it will require the need for more rinsing of the dishware and the cleaning
implement. Another disadvantage associated with this method, 1s that some time 1s required to
allow tor the proper mixing of the detergent with the water 1n the sponge, and this can slow down
the cleaning process.

Finding more etficient ways of cleaning dishware with this method 1s desirable. For
example, direct application of a spray dishwashing detergent onto the soiled dishware 1s one such
way for quicker cleaning. Spray products are well liked by consumers since they allow for direct
and controlled application of the products during the dishwashing process to mitigate against the
challenges mentioned above. However, a notable problem with spray dishwashing detergent 1s
product bounce back from surfaces when spraying, which can lead to irritation/stinging to the skin,
eyes, nose and/or throat of the consumers. Another problem with spray dishwashing detergent 1s
product overspray. By "overspray” means small particles spreading to the surrounding atmosphere
upon spraying. Accordingly, such bounce back or overspray may result in wasted product and/or
possible product inhalation risks to the consumers.

Additionally, the level and type of soils found on dishware varies considerably depending
on the use of the dishware. Dishware can be lightly solled or heavily soiled (i.e., have hard to

remove soils such as baked-, cooked- and/or burnt-on soils). When the cleaning ot a lightly soiled
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article 1s done under running water, 1t 1s desirable that the cleaning 1s performed quickly and with
minimum scrubbing effort. Ideally, the product should be apphied and then immediately rinsed
obviating or reducing the need for scrubbing. When articles are heavily soiled, 1t 1s desirable that
the product facilitates the cleaning task by softening the well-attached soils. It 1s desirable that the
softening takes place 1n a short time. In cases in which the soils are really tough 1t 1s common
practice to soak the items betore cleaning. The soaking time should be short.

Thus, the need remains for a cleaning composition suitable for spraying and foaming that
provides good cleaning, 1n particular good cleaning of lightly and/or heavily soiled dishware. In
particular, the cleaning composition for use 1n hand dishwashing should be easy to spray/foam,
deliver fast and long lasting suds, and 1s easy to rinse. The need also exists for a cleaning
composition that when sprayed onto the dishware minimizes the negatives associated with product
bounce back from surfaces when sprayed and/or product overspray. It 1s desirable that the cleaning
composition of the present invention facilitates cleaning, especially the manual dishwashing task,

in particular by reducing the time and scrubbing effort needed to achieve the cleaning.

SUMMARY OF THE INVENTION
According to an aspect of the invention, there 1s provided a cleaning product. The cleaning
product 1s suitable for the cleaning of any kind of surfaces but preferably the product 1s a hand
dishwashing cleaning product. The cleaning product comprises a spray dispenser and a cleaning
composition. The cleaning composition 1s a foaming composition and it 1s suitable for spraying.
The cleaning composition 1s housed 1n the spray dispenser. The "cleaning composition” or
"composition” of the cleaning product of the invention 1s herein sometimes referred to as "the

composition of the invention”. The cleaning composition of the invention comprises:

1) from 7% to 12% by weight of the composition of a surfactant system, wherein the
surfactant system comprises an anionic surfactant and a co-surfactant, wherein the co-
surfactant 1s selected from the group consisting of amphoteric surfactant, zwitterionic
surfactant and mixtures thereof, preferably an amphoteric surfactant; and

1) from 1% to 15%, preferably from 1.5% to 10%, more preferably from 2% to 8%, most
preferably from 3% to 7% by weight ot the composition of a linear or branched low
cut alcohol alkoxylate non-1onic surfactant with an average alkyl carbon chain length
of C10 and below, preferably a low cut alcohol ethoxylate non-ionic surfactant or a

mixture thereof, and comprising on average from 3 to 7 alkoxy preferably ethoxy (EO)
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groups, more preterably a linear C6 alcohol ethoxylate non-1onic surfactant comprising

on average from 3 to 7 EO, preferably from 4 to 6 EO, more preferably 5 EO;

wherein the surfactant system described under 1) excludes the low cut alcohol alkoxylate non-
1onic surfactant described under 11); and wherein the surfactant system and the low cut alcohol
alkoxylate non-1onic surfactant are 1n a weight ratio of from 5:1 to 1:5, preferably from 5:1 to 1:1,

more preferably from 3:1 to 1:1.
In another aspect, the invention 1s directed to a method of cleaning soiled dishware using

the cleaning product according to the claims, the method comprising the steps of:

a) optionally, pre-wetting the soiled dishware;

b) spraying the cleaning composition onto the soiled dishware;

¢) optionally, adding water to the soiled dishware during a period of time, preterably for
a period of 1 second to 30 seconds;

d) optionally, scrubbing the dishware; and

e) rinsing the dishware;

preferably the method 1s for the removal of lightly soiled and/or heavily soiled dishware,

preferably lightly soiled dishware.

In another aspect, the invention 1s directed to the use of a cleaning product according to the
present invention, to substantially reduce stinging and/or 1rritation of a cleaning composition
suitable for spraying and foaming.

It 1s an object of the invention that the cleaning composition provides very good cleaning,
including the cleaning ot lightly soiled and/or heavily soiled dishware, preferably lightly soiled
dishware.

It 1s an object of the invention that the cleaning composition provides very fast cleaning,
thus requiring reduced scrubbing efforts by the consumer. Accordingly, the cleaning product of
the invention 1s especially suitable for cleaning dishware under the tap. When the dishware 1s only
lightly soiled the composition of the invention provides very good cleaning with reduced scrubbing
or 1n the absence of scrubbing. The dishware can be cleaned by simply spraying the composition
tollowed by a rinse with water, optionally aided by a low torce wiping action.

In the case of heavily soilled dishware the cleaning product of the invention 1s very good to
tacilitate the removal of the soil when the product 1s used to pre-treat the dishware. Pre-treatment

usually involves leaving the soiled dishware with the neat product.
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It 1s an object of the 1nvention that the sprayed cleaning composition 1s substantially non-
stinging and/or substantially non-irritating to the user when sprayed trom the spray dispenser.
These and other features, aspects and advantages ot the present invention will become

evident to those skilled 1n the art from the detailed description which follows.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly pointing out and distinctly
claiming the invention, 1t1s believed that the invention will be better understood from the following
description of the accompanying figures 1n which like reference numerals i1dentity like elements,

and wherein:

Figure 1 shows the results of the coloured stain removal test from Example la for Inventive

Composition 1 and Comparative Compositions 1 to 3.

DETAILED DESCRIPTION OF THE INVENTION

Definitions

As used herein, articles such as "a" and "an" when used 1n a claim, are understood to mean
one or more of what 1s claimed or described.

The term "comprising” as used herein means that steps and ingredients other than those
specifically mentioned can be added. This term encompasses the terms "consisting of”’ and
'consisting essentially of." The compositions of the present invention can comprise, consist of,
and consist essentially of the essential elements and limitations of the invention described herein,
as well as any of the additional or optional ingredients, components, steps, or imitations described
herein.

The term "dishware” as used herein includes cookware and tableware made from, by non-
limiting examples, ceramic, china, metal, glass, plastic (e.g., polyethylene, polypropylene,
polystyrene, etc.) and wood.

The term "grease"” as used herein means materials comprising at least in part (i.e., at least 0.5
wt% by weight of the grease) saturated and unsaturated fats and oils, preferably oils and fats
derived from anmimal sources such as beef, pig and/or chicken.

The terms "include”, "includes” and "including” are meant to be non-limiting.

The term "spray dispenser” as used herein means a container comprising a housing to

accommodate the composition and means to spray that composition. Preferably, the spraying

means being a trigger spray.
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The term "stinging” as used herein means the burning or stinging sensation on the skin, or
in the eyes, nose or throat resulting from the user coming 1n contact with a sprayed or atomized
cleaning composition.

The term "substantially non-1irritating” as used herein refers to a cleaning composition that
does not induce significant itching sensation on the skin, or in the eyes, nose or throat of the user
upon contact with a sprayed or atomized composition. For example, the term refers to cleaning
compositions that are relatively non-lacrimating (i.e., non-tearing, tear-ifree).

The term "substantially non-stinging” as used herein refers to a cleaning composition that
will not result 1n a significant stinging sensation by the user upon contact with a sprayed or
atomized composition, and can be characterized by having a stinging potential value of maximum
2, preferably maximum 1, as determined by the method described herein. The term "substantially
reduce or prevent” as used herein means that the components of the cleaning composition
(partially) mitigate, e.g., reduce the stinging sensation on the skin, or in the eyes, nose or throat of
the user.

It 1s understood that the test methods that are disclosed 1n the Test Methods Section of the
present application must be used to determine the respective values of the parameters of
Applicants’ inventions as described and claimed herein.

In all aspects of the present invention, all percentages are by weight of the total composition,
as evident by the context, unless specifically stated otherwise. All ratios are weight ratios, unless

specifically stated otherwise, and all measurements are made at 25°C, unless otherwise designated.

Cleaning Product

The cleaning product of the invention includes a cleaning composition suitable for spraying
from a spray dispenser to form a direct-application cleaning composition on the surface of the
dishware to which 1t 1s applied. Preferably, the composition forms a foam on the surface to which
it 1s applied without requiring additional physical (e.g., manual rubbing), chemical or like
interventions. Preferably, the spray dispenser 1s non-solvent propellant pressurized and the spray
means are of the trigger dispensing type. The spray dispenser can be a pre-compression sprayer
or an aerosol spray with a pressure control valve, both commercially available 1n the art. Suitable
pre-compression sprayers in which a butfer mechanism to control the maximum pressure can be
added include the Flairosol® spray dispenser, manufactured and sold by Afa Dispensing Group

(The Netherlands) and the pre-compression trigger sprayers described 1in U.S. Patent Publication

Nos. 2013/0112766 and 2012/0048959.
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The Applicants have surprisingly discovered a new way of formulating sprayable cleaning
compositions to provide good and fast cleaning, including good cleaning of light and/or tough
soils, and particularly suitable when spraying the composition to clean dishware. Foaming 1s a
property that users associate with cleaning. Theretore, 1t 1s important that the cleaning composition
of the invention foams to send the user the signal that the composition 1s cleaning.

The Applicants have also surprisingly discovered that sprayable cleaning compositions
containing high surfactant levels and high organic grease cleaning solvent levels can cause
irritation and/or stinging to the users from product bounce back from surfaces when sprayed and/or
product overspray. Without wishing to be bound by theory, 1t 1s believed that the introduction of
high surfactant levels decreases the surtace tension and hence the spray particle sizes. As a result,
the high surfactant level facilitates aerosolization and product bounce back from hard surfaces and
product overspray creates the risk of product inhalation by the consumer. When formulating
organic solvents, especially organic solvents with limited water solubility, 1t 1s believed that
individual solvent molecules will form solvation spheres and will be separating out from the water
phase within these sprayed particles upon contact with the skin, causing local irritation / stinging
accordingly. The Applicants surprisingly found that the low cut alcohol alkoxylate non-ionic
surfactant according to the invention, reduces the stinging risk of a sprayable composition
compared to organic grease cleaning solvents, while still cleaning organic soils, especially
coloured organic soils. It 1s believed that the mixed surfactant solvent properties from the low cut
alcohol alkoxylate non-ionic surfactant according to the invention still enables coloured soil
extraction while keeping the compounds sutficiently dissolved to prevent local solvent sphere
formation. Furthermore, lightly soluble organic grease cleaning solvents have also been found to
negatively impact the physical stability profile (i.e., phase splitting upon storage) of the cleaning
composition. Addition of the low cut alcohol alkoxylate non-ionic surfactant according to the
invention has been found to also improve the physical stability profile of compositions, likely
again due to their mixed surfactant solvent properties.

The cleaning composition 1s preferably a hand dishwashing cleaning composition,
preferably 1n hiquid form.

Specitically, in one aspect, the compositions of the invention have a surfactant system
comprising an anionic surfactant and at least one further co-surfactant that have been found to be
very good from a cleaning and sudsing view point. They have also been found very good from a
spray pattern view point and are substantially non-stinging and/or substantially non-irritating to
the users when sprayed. For example, the presence of small droplets (and therefore the risk of

inhalation) 1s minimized when the surfactant system of the composition of the invention comprises
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anionic surfactant and a co-surfactant. By "co-surfactant” as used herein means a surfactant that
1s not an anionic surfactant nor a low alcohol alkoxylate non-1onic surfactant. Preferably the co-
surfactant 1s selected from amphoteric and/or zwitterionic surfactants, preferably amine oxide
and/or betaine surfactants, most preferably amine oxide surtactants.

Preferably, the composition comprises the surfactant system and the low cut alcohol
alkoxylate non-1onic surfactant present 1n a weight ratio of from 5:1 to 1:5, preferably 5:1 to 1:1,
more preferably from 3:1 to 1:1. Without wishing to be bound by theory, 1t 1s believed that the
surfactant system seems to help with the cleaning and foam generation and the low cut alcohol
alkoxylate non-1onic surfactant seems to help with the speed of cleaning and with foam generation
and stabilization, while not causing stinging.

Preferably, the anionic surfactant 1s a sulfate surfactant or an alkyl sulfosuccinate.
Preferred sultfate surfactants are an alkyl ethoxylate sulfate surfactant or a branched short chain
alkyl sulfate surfactant. It has been found that alkyl ethoxylated sultate with an average degree of
ethoxylation from about 2 to about 5, more preterably about 3, performs better in terms of cleaning
and speed of cleaning than other ethoxylate alkyl sulfate surfactants with a lower degree of
ethoxylation. When the alkyl ethoxylated sulfate anionic surfactant 1s a mixture, the average
alkoxylation degree 1s the mol average alkoxylation degree of all the components of the mixture
(1.e., mol average alkoxylation degree). In the mol average alkoxylation degree calculation the
moles of sulfate anionic surfactant components not having alkoxylate groups should also be

included.

Mol average alkoxylation degree = (x1 * alkoxylation degree of surfactant 1 + x2 *

alkoxylation degree of surfactant2 + ....) / (x1 + x2 + ....)

wherein x1, x2, ... are the number of moles of each sulfate anionic surfactant of the mixture
and alkoxylation degree 1s the number of alkoxy groups 1n each sulfate anionic surfactant.

By a "branched short chain alkyl sulfate surfactant” 1s herein meant a surfactant having a
linear alkyl sulfate backbone, the backbone comprising from 4 to 8, preferably from 5 to 7 carbon
atoms, substituted with one or more C1-C3 preferably C1-C3 alkyl branching groups in the Cl1,
C2 or C3, preferably C2 position on the linear alkyl sulfate backbone. Typically, the alkyl 1s
selected from methyl, ethyl, propyl, butyl, pentyl, cyclic alkyl groups and mixtures thereof. Single
or multiple alkyl branches could be present on the main hydrocarbyl chain of the starting alcohol(s)
used to produce the sulfate anionic surfactant used 1n the composition of the invention. The

branched sulfate anionic surfactant can be a single anionic surfactant or a mixture of anionic
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surfactants. In the case of a single surfactant the percentage of branching refers to the weight
percentage of the hydrocarbyl chains that are branched 1n the original alcohol from which the
surfactant 1s derived. Preferred branched short chain alkyl sulfate for use herein 1s a branched hexyl
sulfate, more preterably 2-ethyl hexyl sulphate and mixtures thereot. The preferred alkyl
sulfosuccinate herein 1s 2-ethylhexylsultosuccinate.

In the case of a surfactant mixture the percentage of branching 1s the weight average and 1t

1s defined according to the following formula:

Weight average of branching (%)= [(x1 * wt% branched alcohol 1 1n alcohol 1 + x2 * wt%
branched alcohol 2 1n alcohol 2+ ....) / (x1 +x2 + ....)] * 100

wherein x1, x2, are the weight 1n grams of each alcohol 1n the total alcohol mixture of the
alcohols which were used as starting material for the anionic surfactant for the detergent of the
invention.

In the weight average branching degree calculation, the weight of anionic surfactant
components not having branched groups should also be included. When the surfactant system
comprises a branched anionic surfactant, the surfactant system comprises at least S0%, more
preferably at least 60% and preferably at least 70% of branched anionic surfactant by weight ot
the surfactant system, more preferably the branched anionic surfactant comprises more than 50%
by weight thereot of an alkyl ethoxylated sulfate having an average ethoxylation degree of from
about 2 to about 5 and preferably a level of branching of from 5% to 40%.

Suitable sulfate surfactants for use herein include water-soluble salts of C8-C18 alkyl,
preferably C8-C18 alkyl comprising more than 50% by weight of the C8 to C18 alkyl of C12 to
(C14 alkyl or hydroxyalkyl, sultate and/or ether sulfate. Suitable counterions include alkali metal
cation earth alkali metal cation, alkanolammonium or ammonium or substituted ammonium, but
preferably sodium.

The sulfate surfactants may be selected from C8-C18 alkyl alkoxy sultfates (AEXS) wherein
preferably x 1s from 1-30 1n which the alkoxy group could be selected from ethoxy, propoxy,
butoxy or even higher alkoxy groups and mixtures thereot. Especially preferred for use herein 1s
alkyl ethoxy sulfate with an average alkyl carbon chain length of C12 to C14 and an average degree
of ethoxylation from 2 to 5, preferably 3.

Alkyl alkoxy sulfates are commercially available with a variety of chain lengths,

ethoxylation and branching degrees. Commercially available sulfates include, those based on
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Neodol® alcohols ex the Shell company, Lial — Isalchem® and Safol® ex the Sasol company,
natural alcohols ex The Procter & Gamble Chemicals company.

Preferably, the at least one further co-surfactant 1s selected from the group consisting of
amphoteric surfactant, zwitterionic surfactant and mixtures thereot. Preferably, the at least one
further co-surfactant 1s selected from betaine preferably cocoamidopropylbetaine, sulfobetaine
(INCI Sultaines) preterably laurylhydroxysulfobetaine, amine oxide or mixtures thereof. Amine
ox1de 1s the preferred further co-surfactant for use herein. The amine oxide surfactant 1s preferably
linear or branched alkyl amine oxide, linear or branched alkyl amidopropyl amine oxide, and
mixtures thereot, preferably linear alkyl dimethyl amine oxide, more preferably linear C10 alkyl
dimethyl amine oxide, linear C12-C14 alkyl dimethyl amine oxides and mixtures thereof, most
preferably C12-C14 alkyl dimethyl amine oxide. The at least one further co-surfactant seems to
help with the sudsing of the product. Particularly good pertorming products are those in which
the anionic surfactant and the at least one further co-surfactant are present 1n a weight ratio of 5:1
to 1:5 preferably of 3:1 to 1:1. When the anionic surfactant comprises an alkoxylated alkyl
sulphate the preferred amonic surfactant: the at least one further co-surfactant weight ratio 1s from
3:1 to 2:1. When the anionic surfactant comprises a short chain branched alkyl sulphate surfactant
the preferred anionic surfactant: the at least one further co-surtactant the weight ratio 1s from 2:1
to 1:1. Especially preterred are compositions in which the further co-surfactant comprises amine
oxide. The anionic surfactant of the invention has been found to deliver strong grease cleaning as
well as good foaming pertormance, especially immediate foaming performance upon spraying
when the composition comprises amine oxide or betaine as co-surfactant, preferably amine oxide
as co-surfactant.

The composition according to the invention also comprises from 1% to 15%, preterably
from 1.5% to 10%, more preferably from 2% to 8%, most preferably from 3% to 7% by weight of
the composition of a non-ionic surfactant selected from low cut alcohol alkoxylate non-1onic
surfactant, preferably low cut alcohol ethoxylate surfactant or mixtures thereof, more preferably a
C6 alcohol ethoxylate surfactant, preferably comprising on average from 1 to 10 EO, preferably
from 3 to 8, preferably from 4 to 6, most preferably 5. Low cut alcohol ethoxylate surfactants
include alcohol ethoxylate surfactants with an average alkyl carbon chain length of C10 and below.
The alkyl chain can be linear or branched and originating from a natural or synthetically derived
alcohol. Suitable non-ionic alcohol ethoxylate surfactants include commercially available
materials such as Emulan® HE50 or Lutensol® CS6250 (available from BASF).

The composition preferably further comprises from 0.01% to 5%, preferably from 0.03%
to 3%, more preferably from 0.05% to 1%, most preferably from 0.07% to 0.5% by weight of the
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composition of a thickening agent, preferably the thickening agent 1s selected from the group
consisting of polyethylene glycol, polyalkylene oxide, polyvinyl alcohol, polysaccharide and
mixtures thereof, preferably polysaccharides, preferably xanthan gum. Without wishing to be
bound by theory, these thickening agents are believed to further reduce stinging and/or enable
stronger clinging of the composition to surfaces, especially to vertically positioned surfaces.

The composition of the invention can further comprise: 1) a glycol ether solvent.
Preferably, 1% to 8%, preterably from 2% to 7% by weight of the composition of a glycol ether

solvent selected from the group consisting of glycol ethers of:

a) Formula (I): R1IO(R20)nR3, wherein R1 1s a linear or branched C4, C5 or C6 alkyl or
a substituted or unsubstituted phenyl; R2 1s ethyl or 1sopropyl; R3 1s hydrogen or
methyl; and n1s 1, 2 or 3; and mixtures thereof;

b) Formula (II): R4AO(R50)nR6, wherein: R4 1s n-propyl or 1sopropyl; RS 1s 1sopropyl;
R6 1s hydrogen or methyl; and n1s 1, 2 or 3; and

c) muxtures thereof.

The glycol ether of the product of the invention can boost foaming. Suitable glycol ether
solvents according to Formula (I) include ethyleneglycol n-butyl ether, diethyleneglycol n-butyl
ether, triethyleneglycol n-butyl ether, propyleneglycol n-butyl ether, dipropyleneglycol n-butyl
ether, tripropyleneglycol n-butyl ether, ethyleneglycol n-pentyl ether, diethyleneglycol n-pentyl
ether, triethyleneglycol n-pentyl ether, propyleneglycol n-pentyl ether, dipropyleneglycol n-pentyl
ether, tripropyleneglycol n-pentyl ether, ethyleneglycol n-hexyl ether, diethyleneglycol n-hexyl
ether, triethyleneglycol n-hexyl ether, propyleneglycol n-hexyl ether, dipropyleneglycol n-hexyl
ether, tripropyleneglycol n-hexyl ether, ethyleneglycol phenyl ether, diethyleneglycol phenyl
ether, triethyleneglycol phenyl ether, propyleneglycol phenyl ether, dipropyleneglycol phenyl
ether, tripropyleneglycol phenyl ether, ethyleneglycol benzyl ether, diethyleneglycol benzyl ether,
triethyleneglycol benzyl ether, propyleneglycol benzyl ether, dipropyleneglycol benzyl ether,
tripropyleneglycol benzyl ether, ethyleneglycol 1sobutyl ether, diethyleneglycol 1sobutyl ether,
triethyleneglycol 1sobutyl ether, propyleneglycol 1sobutyl ether, dipropyleneglycol 1sobutyl ether,
tripropyleneglycol 1sobutyl ether, ethyleneglycol 1sopentyl ether, diethyleneglycol 1sopentyl ether,
triethyleneglycol 1sopentyl ether, propyleneglycol 1sopentyl ether, dipropyleneglycol 1sopentyl
ether, tripropyleneglycol 1sopentyl ether, ethyleneglycol 1sohexyl ether, diethyleneglycol 1sohexyl
ether, triethyleneglycol 1sohexyl ether, propyleneglycol 1sohexyl ether, dipropyleneglycol 1sohexyl
ether, tripropyleneglycol 1sohexyl ether, ethyleneglycol n-butyl methyl ether, diethyleneglycol n-
butyl methyl ether triethyleneglycol n-butyl methyl ether, propyleneglycol n-butyl methyl ether,
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dipropyleneglycol n-butyl methyl ether, tripropyleneglycol n-butyl methyl ether, ethyleneglycol
n-pentyl methyl ether, diethyleneglycol n-pentyl methyl ether, triethyleneglycol n-pentyl methyl
ether, propyleneglycol n-pentyl methyl ether, dipropyleneglycol n-pentyl methyl -ether,
tripropyleneglycol n-pentyl methyl ether, ethyleneglycol n-hexyl methyl ether, diethyleneglycol
n-hexyl methyl ether, triethyleneglycol n-hexyl methyl ether, propyleneglycol n-hexyl methyl
ether, dipropyleneglycol n-hexyl methyl ether, tripropyleneglycol n-hexyl methyl -ether,
ethyleneglycol phenyl methyl ether, diethyleneglycol phenyl methyl ether, triethyleneglycol
phenyl methyl ether, propyleneglycol phenyl methyl ether, dipropyleneglycol phenyl methyl ether,
tripropyleneglycol phenyl methyl ether, ethyleneglycol benzyl methyl ether, diethyleneglycol
benzyl methyl ether, triethyleneglycol benzyl methyl ether, propyleneglycol benzyl methyl ether,
dipropyleneglycol benzyl methyl ether, tripropyleneglycol benzyl methyl ether, ethyleneglycol
1sobutyl methyl ether, diethyleneglycol 1sobutyl methyl ether, triethyleneglycol 1sobutyl methyl
ether, propyleneglycol 1sobutyl methyl ether, dipropyleneglycol 1sobutyl methyl -ether,
tripropyleneglycol 1sobutyl methyl ether, ethyleneglycol 1sopentyl methyl ether, diethyleneglycol
1sopentyl methyl ether, triethyleneglycol 1sopentyl methyl ether, propyleneglycol 1sopentyl methyl
ether, dipropyleneglycol 1sopentyl methyl ether, tripropyleneglycol 1sopentyl methyl ether,
ethyleneglycol 1sohexyl methyl ether, diethyleneglycol 1sohexyl methyl ether, triethyleneglycol
1sohexyl methyl ether, propyleneglycol 1sohexyl methyl ether, dipropyleneglycol 1sohexyl methyl
ether, tripropyleneglycol 1sohexyl methyl ether, and mixtures thereof.

Preferred glycol ether solvents according to Formula (I) are ethyleneglycol n-butyl ether,
diethyleneglycol n-butyl ether, triethyleneglycol n-butyl ether, propyleneglycol n-butyl ether,
dipropyleneglycol n-butyl ether, tripropyleneglycol n-butyl ether, and mixtures thereof.

Most preferred glycol ethers according to Formula (I) are propyleneglycol n-butyl ether,
dipropyleneglycol n-butyl ether, and mixtures thereof.

Suitable glycol ether solvents according to Formula (I1I) include propyleneglycol n-propyl
ether, dipropyleneglycol n-propyl ether, tripropyleneglycol n-propyl ether, propyleneglycol
1sopropyl ether, dipropyleneglycol 1sopropyl ether, tripropyleneglycol 1sopropyl ether,
propyleneglycol n-propyl methyl ether, dipropyleneglycol n-propyl methyl ether,
tripropyleneglycol n-propyl methyl ether, propyleneglycol 1sopropyl methyl ether,
dipropyleneglycol 1sopropyl methyl ether, tripropyleneglycol 1sopropyl methyl ether, and mixtures
thereof.

Preferred glycol ether solvents according to Formula (II) are propyleneglycol n-propyl

ether, dipropyleneglycol n-propyl ether, and mixtures thereof.
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Most preferred glycol ether solvents are propyleneglycol n-butyl ether, dipropyleneglycol
n-butyl ether, and mixtures thereof, especially dipropyleneglycol n-butyl ether.

Suitable glycol ether solvents can be purchased from The Dow Chemical Company, more
particularly from the E-series (ethylene glycol based) Glycol Ethers and the P-series (propylene
glycol based) Glycol Ethers line-ups. Suitable glycol ether solvents include Butyl Carbitol™,
Hexyl Carbitol™, Butyl Cellosolve™, Hexyl Cellosolve™, Butoxytriglycol, Dowanol™ Eph,
Dowanol™ PnP, Dowanol DPnP™, Dowanol™ PnB, Dowanol™ DPnB, Dowanol™ TPnB,
Dowanol™ PPh, and mixtures thereof.

The composition of the invention can further comprise: 1) an ester solvent. Preferably
from 0.1% to 15%, preterably from 2 to 10%, more preferably from 2 to 8%, even more preferably
from 3 to 7%, most preferably from 4 to 6% by weight of the composition of an ester solvent

selected trom the group consisting of:

a) monoesters having the Formula (I1I): RIC=00R2, wherein: R1 1s a linear or branched
C1 to C4 alkyl, preterably a linear or branched C2 to C3 alkyl; and R2 1s a linear or
branched C2 to C8 alkyl, preferably a linear or branched C2 to C6 alkyl, most
preferably a linear of branched C3 to C4 alkyl;

b) di- or tri-esters having the Formula (IV): R1(C=00R2)n, wherein: R1 1s a saturated or
unsaturated C2 to C4 alkyl; R2 1s independently selected from a linear or branched C2
to C8 alkyl, preterably a linear or branched C2 to C6 alkyl, most preterably a linear of
branched C3 to C4 alkyl; and n 1s 2 or 3 preferably 2;

¢) benzylbenzoate; and

d) muxtures thereof.

An ester solvent 1s defined as an organic solvent comprising an ester functional group. Suitable
monoesters 1nclude but are not limited to ethylacetate, propylacetate, 1sopropylacetate,
butylacetate, 1sobutylacetate, amylacetate, 1soamylacetate, hexylacetate, 1sohexylacetate,
heptylacetate, 1soheptylacetate, octylacetate, 1sooctylacetate, 2-ethylhexylacetate, ethylpropionate,
propylpropionate, 1sopropylpropionate, butylpropionate, 1sobutylpropionate, amylpropionate,
1Isoamylpropionate, hexylpropionate, 1sohexylpropionate, heptylpropionate, 1soheptylpropionate,
octylpropionate, 1sooctylpropionate, 2-ethylhexylpropionate, ethylbutyrate, propylbutyrate,
1sopropylbutyrate, butylbutyrate, 1sobutylbutyrate, amylbutyrate, 1soamylbutyrate, hexylbutyrate,
1sohexylbutyrate, heptylbutyrate, 1soheptylbutyrate, octylbutyrate, 1sooctylbutyrate, 2-
ethylhexylbutyrate, ethylisobutyrate, propylisobutyrate, 1sopropylisobutyrate, butylisobutyrate,

1sobutylisobutyrate, amylisobutyrate, 1soamylisobutyrate, hexylisobutyrate, 1sohexylisobutyrate,
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heptylisobutyrate, 1soheptylisobutyrate, octylisobutyrate, 1sooctylisobutyrate, 2-
ethylhexylisobutyrate, ethylpentanoate, propylpentanoate, 1sopropylpentanoate, butylpentanoate,
1sobutylpentanoate, amylpentanoate, 1soamylpentanoate, hexylpentanoate, 1sohexylpentanoate,
heptylpentanoate, 1soheptylpentanoate, octylpentanoate, 1sooctylpentanoate, 2-
ethylhexylpentanoate,  ethylisopentanoate,  propylisopentanoate, 1sopropylisopentanoate,
butylisopentanoate, 1sobutylisopentanoate, amylisopentanoate, 1soamylisopentanoate,
hexylisopentanoate, 1sohexylisopentanoate, heptylisopentanoate, 1soheptylisopentanoate,
octylisopentanoate, 1sooctylisopentanoate, 2-ethylhexylisopentanoate, and mixtures thereof.

Preferably the monoesters are selected from the group consisting of ethylpropionate,
propylpropionate, 1sopropylpropionate, butylpropionate, i1sobutylpropionate, amylpropionate,
1Isoamylpropionate, hexylpropionate, 1sohexylpropionate, ethylbutyrate, propylbutyrate,
1sopropylbutyrate, butylbutyrate, 1sobutylbutyrate, amylbutyrate, 1soamylbutyrate, hexylbutyrate,
1sohexylbutyrate, ethylisobutyrate, propylisobutyrate, 1sopropylisobutyrate, butylisobutyrate,
1sobutylisobutyrate, amylisobutyrate, 1soamylisobutyrate, hexylisobutyrate, 1sohexylisobutyrate,
and mixtures thereof.

Most preferably the monoesters are selected from the group consisting of propylpropionate,
1sopropylpropionate, butylpropionate, 1sobutylpropionate, propylbutyrate, 1sopropylbutyrate,
butylbutyrate, 1sobutylbutyrate, propylisobutyrate, 1sopropylisobutyrate, butylisobutyrate,
1sobutylisobutyrate, and mixtures thereof.

Suitable di- or tri-esters include but are not limited to ethyl-, propyl-, 1sopropyl-, butyl-,
1sobutyl-, amyl-, 1soamyl-,hexyl-, 1sohexyl-, heptyl-, 1soheptyl, octyl-, 1sooctyl-, 2-ethylhexy- di-
or tri-esters of succinic acid, glutaric acid, adipic acid, maleic acid, fumaric acid, glutaconic acid,
citric acid, aconitic acid, propane-1,2,3-tricarboxylic acid, and mixtures thereof.

Preferably di- or tri-esters are selected from the group consisting of ethyl-, propyl-,
1sopropyl-, butyl-, 1sobutyl-, amyl-, 1soamyl-,hexyl-, 1sohexyl- di- or tri-esters of succinic acid,
glutaric acid, adipic acid, maleic acid, fumaric acid, glutaconic acid, citric acid, aconitic acid,
propane-1,2,3-tricarboxylic acid, and mixtures thereof.

More preferably di- or tri-esters are selected from the group consisting ot ethyl-, propyl-,
1sopropyl-, butyl-, 1sobutyl- di- or tri-esters of succinic acid, glutaric acid, adipic acid, maleic acid,
fumaric acid, glutaconic acid, citric acid, aconitic acid, propane-1,2,3-tricarboxylic acid, and
mixtures thereof.

Another suitable ester solvent 1s benzylbenzoate.

The composition of the invention can further comprise: 111) from 0.1 to 10%, pretferably

from 1 to 9%, more preferably from 2 to 8%, most preferably from 4 to 6% by weight of the
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composition of an alcohol solvent selected from the group consisting of C4-C6 linear mono-
alcohols, branched C4-C10 mono-alcohols having one or more C1-C4 branching groups, alkyl
mono-glycerols, and mixtures thereof. The alcohol of the product of the invention can boost
foaming.

Preferred C4-C6 linear mono-alcohols are selected from pentanol, hexanol, and mixtures
thereof, preferably 1-pentanol, 1-hexanol, and mixtures thereof.

Preferred branched C4-C10 mono-alcohols having one or more C1-C4 branching groups
for use herein are C4-C8 primary mono-alcohols having one or more C1-C4 branching groups,
and mixtures thereof. Especially preferred branched C4-C10 mono-alcohols having one or more
(C1-C4 branching groups for use herein include methyl butanol, ethyl butanol, methyl pentanol,
ethyl pentanol, methyl hexanol, ethyl hexanol, propyl hexanol, dimethyl hexanol trimethyl
hexanol, methyl hepanol, ethyl heptanol, propyl heptanol, dimethyl heptanol,trimethyl heptanol,
methyl octanol, ethyl octanol, propyl octanol, butyl octanol, dimethyl octanol, trimethyl octanol,
methyl nonanol, ethyl nonanol, propyl nonanol, butyl nonanol, dimethyl nonanol and trimethyl
nonanol, and mixtures thereof. More preferred for use herein are the primary 1-alcohol member of
branched C4-C10 mono-alcohols having one or more C1-C4 branching groups, especially
preferred are the primary 1-alcohol family members of methyl butanol, ethyl butanol, methyl
pentanol, ethyl pentanol, methyl hexanol, ethyl hexanol, propyl hexanol, dimethyl hexanol
trimethyl hexanol, methyl hepanol, ethyl heptanol, propyl heptanol, dimethyl heptanol,trimethyl
heptanol, methyl octanol, ethyl octanol, propyl octanol, butyl octanol, dimethyl octanol, trimethyl
octanol, methyl nonanol, ethyl nonanol, propyl nonanol, butyl nonanol, dimethyl nonanol,
trimethyl nonanol, and mixtures thereof.

More preferred alcohols are butyl octanol, trimethyl hexanol, ethyl hexanol, propyl
heptanol, methyl butanol, and mixtures thereof, in particular the primary 1-alcohol family member,
more 1n particular ethyl hexanol, butyl octanol, trimethyl hexanol, and mixtures thereof, especially
2-ethyl-1-hexanol, 2-butyl-1-octanol, 3,5,5 trimethyl-1-hexanol, and mixtures thereof.

Prefered alkyl mono-glycerols are selected from the group consisting of branched alkyl
mono-glycerols and mixtures thereof, more preterably branched C4-C8 alkyl mono-glycerols with
one or more C1 to C4 alkyl branching groups, more preterably selected from the group consisting
of ethylhexylglycerol, propylheptylglycerol, and mixtuires thereof, most preferably 2-
ethylhexylglycerol.

Especially preterred for use herein are mixtures of mono-alcohols, 1n particular mixtures
comprising a branched C4-C10 mono-alcohol, more 1n particular mixtures comprising an alcohol

selected from the group comprising C4-C8 more preferably C6-C7 branched primary alcohols.
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Preferably for use 1s a mixture of alcohols comprising an alcohol selected from the group
comprising C4-C8 branched primary alcohols with an alcohol selected of the group of C4-C6
linear mono-alcohols and alkylglycerols. Mixtures can boost foaming and improve cleaning over
a plurality of different oily soils.

The composition of the invention can further comprise: 1v) from 0.1 to 10%, preferably
from 1 to 9%, more preferably from 2 to 8%, most preferably from 4 to 6% by weight of the
composition of an alcohol solvent selected from the group consisting of C1-C3 linear of branched
mono alcohols, C1-C3 polyols and mixtures thereot, a glycol solvent selected from the group
consisting of ethyleneglycol, propyleneglycol, polyethyleneglycol, polypropyleneglycol, and
mixtures thereof. These solvents are believed to facilitate physical stabilization ot the overall
composition as well as controlling the finished product rheology to keep the composition suitable
for spraying applications.

The composition of the invention can further comprise: v) a hydrotrope, preferably, from
0.5% to 10%, preferably from 1% to 5%, more preferably from 1.5% to 3%, most preferably from
3% to 7% by weight of the composition of a hydrotrope selected from the group consisting of
sodium cumene sulphonate, sodium xylene sulphonate, sodium toluene sulphonate, and mixtures
thereof, pretferably sodium cumene sulphonate. Hydrotropes may also positively contribute to the
physical stabilization of the overall detergent composition.

The composition of the invention can further comprise mixtures of 1), 1), 1), 1v), and v).

The composition of the invention may further comprises a chelant at a level of from 0.1%
to 10%, preferably from 0.2% to 5%, more preferably from 0.2% to 3%, most preferably from
0.5% to 1.5% by weight of the composition. Suitable chelating agents can be selected from the
group consisting of amino carboxylates, amino phosphonates, polyfunctionally-substituted
aromatic chelating agents and mixtures thereof. Amino carboxylates include ethylenediaminetetra-
acetates,  N-hydroxyethylethylenediaminetriacetates,  nitrilo-triacetates,  ethylenediamine
tetraproprionates, triethylenetetraaminehexacetates, diethylenetriaminepentaacetates, and
ethanoldiglycines, alkali metal, ammonium, and substituted ammonium salts therein and mixtures
therein, as well as methyl-glycine-diacetic acid (MGDA), and salts and derivatives thereof and
glutamic-N,N-diacetic acid (GLDA) and salts and derivatives thereof. GLDA (salts and
derivatives thereot) 1s especially preferred according to the invention, with the tetrasodium salt
thereof being especially preterred. The amino carboxylate not only acts as a chelant but also
contributes to the reserve alkalinity, this seems to help with the cleaning of heavily soiled dishware.

The composition herein may comprise a builder, preterably a carboxylate builder. Salts of

carboxylic acids usetul herein include salts of C1-6 linear or at least 3 carbon containing cyclic



10

15

20

25

CA 03066099 2015-12-03

WO 2018/236713 PCT/US2018/038006
16

acids. The linear or cyclic carbon-containing chain of the carboxylic acid or salt thereof may be
substituted with a substituent group selected from the group consisting of hydroxyl, ester, ether,
aliphatic groups having from 1 to 6, more preferably 1 to 4 carbon atoms, and mixtures thereof.

Preferred salts of carboxylic acids are those selected from the salts from the group
consisting of salicylic acid, maleic acid, acetyl salicylic acid, 3 methyl salicylic acid, 4 hydroxy
1sophthalic acid, dihydroxyfumaric acid, 1,2, 4 benzene tricarboxylic acid, pentanoic acid, citric
acid, and mixtures thereot, preferably citric acid.

Alternative carboxylate builders suitable for use in the composition of the invention
includes salts of fatty acids like palm kernel derived fatty acids or coconut derived fatty acid, or
salts of polycarboxylic acids.

The cation of the salt 1s preferably selected from alkali metal, alkaline earth metal,
monoethanolamine, diethanolamine or triethanolamine and mixtures thereof, preferably sodium.

The carboxylic acid or salt thereof, when present, 1s preferably present at the level of from
0.1% to 5%, more preferably from 0.2% to 1% by weight of the total composition.

Preferably, the composition of the invention comprises bicarbonate and/or monoethanol
and/or carboxylate builder preterably citrate builder, that as in the case of the aminocarboxylate
chelant also contribute to the reserve alkalinity.

The composition of the invention can further comprise a cleaning amine such as a cyclic

cleaning amine of Formula (V):

Rl Rl'

Re Ky (V)

wherein two of the substituents Rg(R;-Re, R1'-R¢') are independently selected from the
group consisting of NH2, (C1-C4)NH2 and mixtures thereof and the remaining substituents Rs are
independently selected from H, linear or branched alkyl or alkenyl having from 1 to 10 carbon
atoms.

The term "cyclic diamine” herein encompasses a single cleaning amine and a mixture
thereof. The amine can be subjected to protonation depending on the pH of the cleaning medium

1n which 1t 1s used.
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primary amines can be i1n any position in the cycle but it has been found that 1n terms of grease
cleaning, better performance can be obtained when the primary amines are 1n positions 1,3. It has

also been found advantageous 1n terms of grease cleaning amines 1n which one of the substituents

1s -CH3 and the rest are H.

Preferred cyclic diamines for use herein are selected from the group consisting of:

CH,NH,

CH,NH,

1, 3-bis(methylamine)-cyclohexane,

HoN. f NH,,

2-methylcyclohexane-1,3-diamine,

HQN.. : :NHZ

4-methylcyclohexane-1,3-diamine,

L,
NH

2

Cyclohexane-1,2-diamine

H2N NH2

Cyclohexane-1,3-diamine,
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NH-

Cyclohexane-1,4-diamine,

NH
P
. ] NHa
TN
CHy

2N
Hgb
Isophorone diamine; and a mixture thereof.

Especially preferred for use herein are cyclic diamines selected from the group consisting
of 1, 3-bis(methylamine)-cyclohexane, 2-methylcyclohexane-1,3-diamine, 4-methylcyclohexane-
1,3-diamine and mixtures thereof. 1, 3-bis(methylamine)-cyclohexane 1s especially preferred tor
use herein. Mixtures of 2-methylcyclohexane-1,3-diamine, 4-methylcyclohexane-1,3-diamine are
also preferred for use herein.

The composition of the invention can comprise cleaning amines such as polyetheramines
selected from the group consisting of polyetheramines of Formula (VI), Formula (VII), Formula
(VIII) and a mixture thereof. One of the polyetheramine preterred for use in the composition ot

the invention 1s represented by the structure of Formula (VI):

/. 1 Al_é OA2 v1-1)

Rs Ry (VD)

wherein each of Ri-Re 18 independently selected from H, alkyl, cycloalkyl, aryl, alkylaryl,
or arylalkyl, where at least one of R;-Re 1s ditferent from H, typically at least one of R;-Rg 1s an
alkyl group having 2 to 8 carbon atoms, each of Ai-Ag 1s independently selected from linear or
branched alkylenes having 2 to 18 carbon atoms, each of Z:-75 1s independently selected from OH
or NH», where at least one of Z1-Z> 1s NHb», typically each of Z; and Z> 1s NH»>, where the sum of
X+y 18 1n the range ot about 2 to about 200, typically about 2 to about 20, more typically about 2
to about 10 or about 3 to about 8 or about 4 to about 6, where x>1 and y>1, and the sum of x; +y;

1s 1n the range of about 2 to about 200, typically about 2 to about 20, more typically about 2 to

about 10 or about 3 to about 8 or about 2 to about 4, where x;>1 and y;>1.
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Preferably 1n the polyetheramine of Formula (VI), each of A1-Ag 1s independently selected
from ethylene, propylene, or butylene, typically each of Ai-Ae 1s propylene. More preferably, in
the polyetheramine of Formula (I), each of Ri, R2, R5, and Re¢ 1s H and each of R3 and R4 1s
independently selected from C1-C16 alkyl or aryl, typically each of R;, R», Rs, and Re 1s H and
each of R3 and R4 1s independently selected from a butyl group, an ethyl group, a methyl group, a
propyl group, or a phenyl group. More preferably, in the polyetheramine of Formula (1), R3 1s an
ethyl group, each of R, Ry, Rs, and Re¢ 1s H, and R4 1s a butyl group. Especially, in the
polyetheramine of Formula (I), each of R; and R» 1s H and each of Rz, R4, Rs5, and Reg 1s
independently selected from an ethyl group, a methyl group, a propyl group, a butyl group, a
phenyl group, or H.

Another polyetheramine preferred for use 1n the composition of the invention 1s represented

by the structure of Formula (VII):
/(Ap)——f 0F———AyZ,
(x-Dyt(y-1)+1 (x¢-1 (v -1)+1
R R”

8
Rg Ry (VID)

wherein each of R7-R> 1s independently selected tfrom H, alkyl, cycloalkyl, aryl, alkylaryl,
or arylalkyl, where at least one of R7-R> 1s different from H, typically at least one of R7-Rj2 1s an
alkyl group having 2 to 8 carbon atoms, each of A7-Ag 1s independently selected from linear or
branched alkylenes having 2 to 18 carbon atoms, each of Z3-Z4 1s independently selected from OH
or NH», where at least one of Z3-Z4 1s NHo», typically each ot Z3 and Z4 1s NH>, where the sum of
Xx+y 18 1n the range of 2 to 200, typically 2 to 20, more typically 2 to 10 or 3 to 8 or 2 to 4, where
x>1 and y>1, and the sum of x; +y; 1s 1n the range of 2 to 200, typically 2 to 20, more typically 2
to 10 or 3 to 8 or 2 to 4, where x;>1 and y;>1.

Preferably in the polyetheramine of Formula (VII), each of A7-Ag1s independently selected
from ethylene, propylene, or butylene, typically each of A7-Ag 1s propylene. More preferably, 1n
the polyetheramine of Formula (II), each of R7, Rg, Ri1, and Rj2 1s H and each of Rg and Rjp1s
independently selected from C1-C16 alkyl or aryl, typically each of R7, Rs, Ri1, and Ri2 1s H and
each of Ry and Rjo 1s independently selected from a butyl group, an ethyl group, a methyl group,
a propyl group, or a phenyl group. More preferably, in the polyetheramine of Formula (VII), Ro
1s an ethyl group, each of R7, Rs, Ri1, and Ri2 1s H, and Rio 1s a butyl group. In some aspects, in

the polyetheramine of Formula (VII), each of R7 and Rg is H and each of Ro, Rjp, Ri1, and Rz 18
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independently selected from an ethyl group, a methyl group, a propyl group, a butyl group, a
phenyl group, or H.
Preferred polyetheramines are selected from the group consisting of Formula A, Formula

B, and mixtures thereof:

A el

NH, NH,
Formula A Formula B
5 Preferably, the polyetheramine comprises a mixture of the compound of Formula (VI) and

the compound of Formula (VII).
Typically, the polyetheramine of Formula (VI) or Formula (VII) has a weight average
molecular weight of less than grams/mole 1000 grams/mole, preferably from 100 to 800

grams/mole, more preferably from 200 to 450 grams/mole.

10 Another polyetheramine preterred for use 1n the composition of the invention 1s represented

by the structure of Formula (VIII):

/b?w""'(3"1"'/\4""'ZH
X-1

O
ki

O
g N
y_
k3 O
A3_O AG—Z3
|

Z_

(VIID)

wherein R 1s selected from H or a C1-C6 alkyl group, each of ki, ko, and k3 1s independently
15 selected from O, 1, 2, 3, 4, 5, or 6, each of A1, Az, A3, A4, As, and Ae 1s independently selected
from a linear or branched alkylene group having from 2 to 18 carbon atoms or mixtures thereof, x

>1, y>1, and z >1, and the sum of x+y+z 1s in the range of from 3 to 100, each of Z1, Z», and Z3
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1s independently selected from NH> or OH, where at least two of Z1, Z», and Z3 are NH»; and the
polyetheramine has a weight average molecular weight of from 1350 to 1000 grams/mole.

Other preferred cleaning amines for use herein are amines of Formula (IX), Formula (X),
Formula (XI) or mixtures thereof.

The cleaning amine of Formula (I1X) has an ethylene diamine core with at least one primary
amine functionality. The cleaning amine also comprises at least another nitrogen atom, preferable
in the form of a tertiary amine functionality. Herein the term "core" refers to the alkyl chain
between two nitrogen radicals. The number of carbons 1n the core does not include the radicals
attached to the core. One of the cleaming amine preferred for use 1n the composition of the

invention 1s represented by the structure of Formula (I1X):

N (IX)

wherein: Ri, R, R3, R4, and R are independently selected from -H, linear, branched or
cyclic alkyl or alkenyl having from 1 to 10 carbon atoms and n=0-3.

Preferably, the cleaning amine 1s aliphatic 1n nature. The cleaning amine preferably has a
molecular weight of less than 1000 grams/mole and more preferably less than 450 grams/mole.
"'n" varies from O to not more than 3, preferably "n" 1s 0. The amine molecule contains at least one
primary amine functionality and preferably a tertiary amine functionality.

Suitable cleaning amines for use herein include amines wherein R; and R» are selected from
1sopropyl and butyl, preterably R and R» are both 1sopropyl or both butyl. Preferably cleaning
amines include those 1n which R1 and R2 are 1sopropyl and preferably, n1s 0. Also preferred are

amines 1n which R1 and R2 are butyl and preferably, n 1s O.

Preferred cleaning amines for use herein are selected from the group consisting of:

N

'\\'
,‘,_‘
N "o .
. N I
'?*.\.\.\.\.\.\.\.\.\.\ Sl.\.\.\.\.\.\.\"' %X.: H .‘}
_\\' o
>

N N egdisopropyieihiane-1 -Qianuns
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\\\\\\\\\\\\\

N dibubdethane~ 2-diamine

RS 1s preferably —CH3 or —-CH2CH3. Cleaning amines 1in which RS 1s CH3 or -CH2CH?3
could be good 1n terms of composition stability. Without wishing to be bound by theory, 1t 1s
believed that the methyl or ethyl radical can provide stearic hinderance that protects the cleaning
amine from negative interaction with other components of the cleaning composition.

Another cleaning amine preferred for use 1in the composition of the invention 1s represented

by the structure of Formula (X):

ol
RI\N R3\N o NH
2
o
n (X)

wherein R and R4 are independently selected from -H, linear, branched or cyclic alkyl or
alkenyl; having from 1 to 10 carbon atoms and R» 1s a linear, branched or cyclic alkyl or alkenyl
having from 3 to 10 carbons, R31s a linear or branched alkyl from 3 to 6 carbon atoms, Rs 1s H,
methyl or ethyl and 1s preferably located 1n alpha position from the amine functionality/ies, and
n=0-3.

The cleaning amine of Formula (X) has a C3-C6 diamine core with at least one of the amine
functionalities being a primary amine. Herein the term "core” refers to the alkyl chain between
two nitrogen radicals. The number of carbons 1n the core does not include the radicals attached to
the core.

The cleaning amine of Formula (X) preferably has a molecular weight of less than about
1000 grams/mole and more preferably less than about 450 grams/mole. "n" varies from O to not
more than 3, preferably "n" 1s 0. The amine molecule contains at least one primary amine
functionality and preferably a tertiary amine functionality.

Suitable cleaning amines include amines wherein R and R» are selected from propyl, butyl

and hexyl, preferably R; and R» are both propyl, butyl or hexyl. Preferably n1s 0.
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Another preferred cleaning amine for use herein 1s cyclohexyl propylenediamine (wherein
n=0, R1 1s cyclohexanyl and R2 1s H).

Another cleaning amine preferred for use 1in the composition of the invention 1s represented

by the structure of Formula (XI):
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A preferred composition further comprises an alkanol amine, preterably monoethanol
amine.

The composition of the invention can be Newtonian. When Newtonian, preferably, the
composition has a Newtonian viscosity of from 1 mPa-s to 50 mPa-s, preterably from 1 mPa-s to
20 mPa-s, more preferably from 1 mPa-s to 10 mPa-s, at 20°C as measured using the method
defined herein. Preferably, the composition has a shear thining rheology profile. This 1s important
to allow the composition to be easily sprayed. The viscosity of the composition of the invention
should also make the fluid to stay 1n vertical surfaces to provide cleaning and at the same time be
easy to rinse. Especially suitable have been found compositions having a high shear viscosity at
1000 s7! of from 1 mPa-s to 50 mPa-s, preferably from 1 mPa-s to 20 mPa-s, more preferably from
5 mPa-s to 15 mPa-s, at 20°C, and a low shear viscosity at 0.1 s of from 100 mPa-s to 1,000
mPa-s, preferably from 200 mPa-s to 500 mPa-s, at 20°C as measured using the method defined
herein. Preferably the composition of the invention comprises a rheology modifier, more
preferably xanthan gum.

A prefered composition of the invention has a neat pH range of from 8 to 13, preferably
from 10 to 11.5, at 20°C. Preterably, the composition has a reserve alkalinity of from 0.1 to 0.3,
expressed as g NaOH/ 100 mL of composition at a pH of 10. This pH and reserve alkalinity further
contribute to the cleaning of tough food soils.

According to another aspect of the invention, there 1s provided a method of cleaning soiled

dishware using the cleaning product according to the claims comprising the steps of:

a) optionally, pre-wetting the soiled dishware

b) spraying the cleaning composition onto the soiled dishware;

¢) optionally, adding water to the soiled dishware during a period of time, preterably for
a period of from 1 second to 30 seconds;

d) optionally, scrubbing the dishware; and

e) rinsing the dishware.

The method of the invention allows for faster and easier cleaning of dishware under

running tap, especially when the dishware 1s lightly soiled. When the dishware 1s heavily soiled
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with tough food soils such as cooked-, baked- or burnt-on soils the method of the invention
facilitates the cleaning when the soiled dishware 1s soaked with the product of the invention 1n

neat form or diluted 1n water.

TEST METHODS
The following assays set forth must be used 1n order that the invention described and

claimed herein may be more fully understood.

Test Method 1: Reserve Alkalinity

The reserve alkalinity for a solution 1s determined 1n the following manner. A pH meter
(for example An Orion® Model 720A from Thermo Scientific) with a Ag/AgCl electrode (for
example an Orion sure flow Electrode model 9172BN) 1s calibrated using standardized pH 7 and
pH 10 butfers. A 100 g of a 10% solution 1n distilled water at 20°C of the composition to be tested
1s prepared. The pH of the 10% solution 1s measured and the 100 g solution 1s titrated down to pH
10 using a standardized solution of 0.1 N of HCIL. The volume of 0.1 N HCI required 1s recorded

in mL. The reserve alkalinity 1s calculated as follows:

Reserve Alkalinity = mL O0.IN HCI x 0.1 (equivalent / liter) x Equivalent weight NaOH
(g/equivalent) x 10

Test Method 2: Viscosity

The rheology profile 1s measured using a "TA 1nstruments DHR1" rheometer, with a flat
steel Peltier plate and a 60 mm, 2.026 cone plate geometry (TA instruments, serial number:
SN960912). The flow curve procedure includes a conditioning step and a flow sweep step at 20 C.
The conditioning step comprises a 10 seconds soaking step at 20 C, followed by a 10 seconds pre-
shear step at 10 s at 20 C, followed by a 30 seconds zero shear equilibration step 20 C. The flow
sweep step comprises a logarithmical shear rate increase from 0.01 s™! to 3,000 s at 20 C, with a
10 points per decade acquisition rate, a maximum equilibration time of 200 seconds, a sample
period of 15 seconds and a tolerance of 3%.

When measuring shear thinning product compositions the high shear viscosity 1s defined
at a shear rate of 1,000 s, and the low shear viscosity at a shear rate of 0.1 s!. For Newtonian

product compositions the shear rate at 1,000 s™! is recorded.

Test Method 3: Stinging Test
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The objective of the Stinging Test 1s to compare the level of stinging sensation and/or
irritant sensations 1n subjects produced by test composition(s) vs. comparative composition(s) atter

spray application. Test composition 1s sprayed against a vertical wall of a clean dried stainless

steel sink (footprint : 40cm x 40cm; height : 24cm) and its stinging performance 1s consequently
assessed by panelists selected from individuals who are trained to evaluate stinging performance
according to the scales below. The test 1s repeated with the comparative composition. The test 1s
conducted 1n a standard conditioned lab at approximately 20°C and approximately 40% hunudity.

Spray Bottle Preparation: Any type of spray bottle can be used for the stinging assessment

(e.g., Flairosol® type spray bottle commercially available from AFA Dispensing Group (the
Netherlands)). Although, the same type ot spray bottle should be used to conduct the testing with
the test and comparative compositions.

Prime the nozzle of the spray bottle before the test by spraying the test composition S times
1n a separate sink positioned at least 5 meters away from the test sink. The priming action 1s to
ensure there 1s no air nor liquid contamination 1n the spraying nozzle. Also, this priming action
helps to verily the spray nozzle 1s not blocked and that the spray pattern 1s relatively consistent
and as expected.

Stinging Test: Hold the spray bottle at about 15 cm from the vertical wall of a test sink
(measuring 40cm x 40 cm footprint, 24 cm height) 1n a vertical position such that the reservoir
remains 1n a vertical position so that all of the test composition can be sprayed using the spray
mechanism. Spray the test composition 8 times at a spraying frequency of 1 spray per second and
in a manner such that the sprays land sequentially on top of each other. Ensure all sprayed
composition hits the vertical wall. After the last spray, the panelist immediately brings his/her nose
to about 5 cm from the sink wall, near the top of the sprayed area, and inhales normally for 5
seconds. Panelist returns to the upright position and immediately assesses the sensations/smells
detected according to the classification scale below. The sink 1s rinsed excessively with water to
ensure that no remnant perfumes or chemistries remains prior to testing a new composition. Leave
at least 15 minutes between difterent test compositions and avoid testing more than 4 compositions
within a period of haltf a day, 1n order to prevent saturation of the nose. Repeat above steps with
the comparative composition.

The 1wrritant and/or stinging sensation 1s assessed by the panelist based on the following
scale:

Table 1 — Classification

e Feel/smell nothing

¢ No itching sensation 1n the nose and/or throat and no tearing in the eyes
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i e Feel/smell nothing except normal perfume/composition smell
¢ No 1tching sensation 1n the nose and/or throat and no tearing 1n the eyes
e Start feeling some tingling in the nose that disappears very fast
2 e Might also start feeling mild itching sensation 1n the nose and/or throat and/or
tearing 1n the eyes
e Feel mild tingling 1n the nose and throat
3 e Might also feel mild itching sensation 1n the nose and/or throat and/or tearing in
the eyes
e Feel a need to cough and unpleasant feeling 1n nose/throat tor longer duration
4 e Might also feel strong 1tching sensation 1n the nose and/or throat and/or tearing in
the eyes

Test Method 4: Coloured Stain Removal Test

The objective of the coloured stain removal test 1s to visually cross-compare the ability of
different testing formulations to extract coloured soils from surfaces. Therefore a cleaning
composition 1s applied as a foam on a coloured stain (i.e., baked on tomato sauce — supplier: Center
for Testmaterials, Netherlands — 1dentification code: DP-02) and the coloured stain removal power
1s evaluated through visual assessment of the degree of foam colouration over time. Therefore, 5
mL of a foaming dishwashing product 1s transferred with a plastic pipette to a 28 mL glass vial
(supplier: VWR). The product 1s consequently manually shaked for one minute at a frequency of
about 2.5 shakes per second, wherein one shake consisting of an up and down movement of about
20 cm. The vial 1s switched hands at 30 seconds. 2.5 mL of the most dense section of the generated
foam 1s taken from the glass vial and transfered to the soiled plate by using a plastic pipette. It 1s
ensured that only the foam phase 1s transferred and no liquid, since the liquid phase can alternate
the readings considerably. A timer 1s started immediately after foam application on the soiled plate
and a first picture 1s taken at time zero. Subsequent pictures are taken every 30 seconds up to 4
minutes to follow the kinetics of the colouration of the foamed product. The relative degree of
colouration of the foam 1s visually compared for different test products to assess their relative

coloured stain removal performance.

EXAMPLES
The following examples are provided to turther illustrate the present invention and are not
to be construed as limitations of the present invention, as many variations of the present invention

are possible without departing from 1ts spirit or scope.
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Example 1: Cleaning Composition comprising Low Cut Alcohol Alkoxvlate Non-Ionic Surfactant
and Comparative Compositions

The ability of a cleaning composition to extract coloured stains as well as 1ts stinging
performance has been assessed for a cleaning composition comprising the low cut alcohol
alkoxylate non-1onic surfactant according to the invention (Inventive Composition 1). In parallel,
comparative compositions are prepared by replacing the low cut alcohol alkoxylate non-ionic
surfactant with the following: 1) mid cut non-ionic surfactant (Comparative Composition 1); 11)
organic grease cleaning solvents (Comparative Composition 2); or demineralized water
(Comparative Composition 3). The toregoing compositions are produced through standard mixing
of the components described 1n Table 2.

Table 2 — Inventive and Comparative Compositions:

Ingredients Inventive Comparative Comparative Comparative
Composition 1 Composition 1 Composition 2 Composition 3
AES (Tensagex
EOC970 ex KLK 6.54% 6.54% 6.54% 6.54%
OLEOQO)
Clald dimethyl] ) 460 2.46% 2.46% 2.46%
amine oxide
Lutensol® CS6250 50, ) ) )
ex BASF
Neodol™ 91-8 ex
Shell ) o7 ) )
Dowanol™ DPnB
_ _ 59, _
ex Dow
GLDA Chefgzeg 1% 1% 1% 1%
monoethanolamine 0.5% 0.5% 0.5% 0.5%
~ sodium 0.1% 0.1% 0.1% 0.1%
bicarbonate
PPG 2000 0.05% 0.05% 0.05% 0.05%
WY RIGK nd AHnOn Balance to Balance to
(0.25% perfgme, 100% Balance to 100% | Balance to 100% 100%
preservatives)
pH 11.4 11.4 11.4 11.4

Example 1a: Coloured Stain Removal Performance of Inventive and Comparative Compositions
The resultant compositions including the Inventive Composition 1 and Comparative

Compositions 1-3 are assessed according to the Colour Stain Removal Test method as described

herein. The results of the test are shown 1n Figure 1 (at 4 minutes datapoint). With reference to

Figure 1, the low cut alcohol alkoxylate non-1onic surfactant containing formulation of Inventive
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Composition 1 provides excellent coloured stain extraction performance, as evidenced by a
resulting strongly coloured foam. Very limited coloured stain extraction 1s observed for
Comparative Compositions 1 and 3, as evidenced by a resulting dominant white foam.
Comparative Composition 2, containing an organic grease cleaning solvent provided moderate

coloured stain removal performance, inferior to Inventive Composition 1.

Example 1b: Stinging/Irritation Performance of Inventive and Comparative Compositions

The stinging/irritation performance of Inventive Composition 1 formulation comprising
the low cut alcohol alkoxylate non-1onic surfactant according to the invention has been compared
to Comparative Composition 2 comprising an organic grease cleaning solvent outside the scope of
the invention, according to the Stinging Test method as described herein. The results of the
Stinging Test are summarized 1n Table 3.

Table 3 — Stinging/Irritation Performance

[Inventive Comparative
Composition 1 Composition 2
Stinging grade 0 2

The results clearly show substantially reduced stinging/irritation for the low cut alcohol
alkoxylate non-ionic surfactant containing formulation according to the invention (Inventive
Composition 1) than the organic grease cleaning solvent containing formulation (Comparative
Composition 2). While both the low cut alcohol alkoxylate non-1onic surtactant according to the
invention as well as the organic grease cleaning solvent outside the scope of the invention extract
coloured stains from a soiled surface, significantly reduced stinging has been observed for only

the low cut alkoxylate non-1onic surfactant according to the invention.

The dimensions and values disclosed herein are not to be understood as being strictly
limited to the exact numerical values recited. Instead, unless otherwise specified, each such
dimension 1s 1ntended to mean both the recited value and a functionally equivalent range
surrounding that value. For example, a dimension disclosed as "40 mm" 1s intended to mean

"about 40 mm".
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CLAIMS
What 1s claimed 1s:
1. A cleaning product comprising a spray dispenser and a cleaning composition suitable for

spraying and foaming, the composition housed 1n the spray dispenser wherein the

COmMpOSItION COMPrises:

1)

11)

from 7% to 12% by weight of the composition of a surfactant system, wherein the
surtfactant system comprises an anmionic surfactant and a co-surfactant, wherein the
co-surfactant 1s selected from the group consisting of amphoteric surfactant,
zwitterionic surfactant and mixtures thereof, preferably an amphoteric surfactant;
and

from 1% to 15%, preterably trom 1.5% to 10%, more preferably from 2% to 8%,
most preterably from 3% to 7% by weight ot the composition of a linear or branched
low cut alcohol alkoxylate non-1onic surfactant with an average alkyl carbon chain
length of C10 and below and comprising on average from 3 to 7 alkoxy preferably
ethoxy (EQO) groups, more preferably a linear C6 alcohol ethoxylate non-ionic

surfactant comprising on average from 3 to 7 EO, preferably from 4 to 6 EO, more

preferably 5 EO;

wherein the surfactant system described under 1) excludes the low cut alcohol alkoxylate

non-ionic surfactant described under 11); and wherein the surfactant system and the low cut

alcohol alkoxylate non-1onic surfactant are 1in a weight ratio of from 5:1 to 1:5, preferably

from 5:1 to 1:1, more preferably tfrom 3:1 to 1:1.

2.  The cleaning product according to claim 1, wherein the amonic surfactant comprises a

sulfate surfactant, preferably selected tfrom the group of alkyl ethoxylated sulfate surfactants,

more preferably an alkyl ethoxylate sulfate having an average degree of ethoxylation of from

2 to 5, branched short chain alkyl sulphate surfactants, preterably a branched hexyl sulfate,

preferably 2-ethyl hexyl sulphate, and mixtures thereof, most preferably an alkyl ethoxylate

sulfate having an average degree of ethoxylation of from 2 to 5, preferably 3.

3.  The cleanming product according to claim 2, wherein the anionic surfactant comprises an alkyl

sulfosuccinate, preferably 2-ethylhexylsulfosuccinate.
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4.  The cleaming product according to any of the preceding claims, wherein the anionic
surfactant and the co-surfactant are present in a weight ratio of from 5:1 to 1:5, preterably

from 3:1to 1:1.

5.  The cleaning product according to any of the preceding claims, wherein the amphoteric
surfactant 1s an amine oxide surfactant, preferably linear or branched alkyl amine oxide,
linear or branched alkyl amidopropyl amine oxide, and mixtures thereof, preferably linear
alkyl dimethyl amine oxide, more preferably linear C10 alkyl dimethyl amine oxide, linear
C12-C14 alkyl dimethyl amine oxides and mixtures thereof, most preferably C12-C14 alkyl

dimethyl amine oxide.

6. The cleaning product according to any of the preceding claims, wherein the composition
further comprises from 0.01% to 5%, preferably from 0.03% to 3%, more preferably from
0.05% to 1%, most preferably from 0.07% to 0.5% by weight of the composition of a
thickening agent, preterably the thickening agent 1s selected from the group consisting of
polyethylene glycol, polyalkylene oxide, polyvinyl alcohol, polysaccharide and mixtures

thereof, preferably polysaccharides, preferably xanthan gum.

7.  The cleaning product according to any of the preceding claims, wherein the composition
further comprises one or more 1ngredients selected from the group consisting of:
1) a glycol ether solvent selected from the group consisting ot glycol ethers of:

a) Formula (I): R1IO(R20)nR3, wherein: R1 1s a linear or branched C4, C5 or C6
alkyl or a substituted or unsubstituted phenyl; R2 1s ethyl or 1sopropyl; R3 1s
hydrogen or methyl; and n1s 1, 2 or 3;

b) Formula (II): R4O(R50)nR6, wherein: R4 1s n-propyl or i1sopropyl; RS 1s
1sopropyl; R6 1s hydrogen or methyl; and nis 1, 2 or 3; and

c) mixtures thereof;

11) an ester solvent selected from the group consisting of:
a) monoesters having the Formula (III): R1C=00R2, wherein:
R1 1s a linear or branched C1 to C4 alkyl; and
R2 1s a linear or branched C2 to C8 alkyl;

b) di- or tri-esters having the Formula (IV): R1(C=00R2)n, wherein:

R1 1s a saturated or unsaturated C2 to C4 alkyl;

R2 1s independently selected from a linear or branched C2 to C8 alkyl; and



CA 03066099 2015-12-03

WO 2018/236713 PCT/US2018/038006

32
nis 2 or 3; and
¢) benzylbenzoate; and
d) mxtures thereof;
111) an alcohol solvent selected from the group consisting of C4-C6 linear mono-alcohols,

branched C4-C10 mono-alcohols having one or more C1-C4 branching groups, alkyl
mono-glycerols, and mixtures thereof;

1V) an alcohol solvent selected from the group consisting of C1-C3 linear of branched
mono alcohols, C1-C3 polyols and mixtures thereot, a glycol solvent selected from
the group consisting of ethyleneglycol, propyleneglycol, polyethyleneglycol,
polypropyleneglycol, and mixtures thereof;

V) a hydrotrope selected from the group consisting of sodium cumene sulphonate,
sodium xylene sulphonate, sodium toluene sulphonate, and mixtures thereof; and

V1) mixtures thereof.

3.  The cleaning product according to any of the preceding claims, wherein the composition
further comprises a cleaning amine selected from the group consisting of:

a. acychc cleaning amine of Formula (V):

Rl Rl'

Re Ky V)

wherein two of the Rs, are selected from the group consisting of NH2, (C1-C4)NH2 and
mixtures thereof and the remaining Rs are independently selected from H, linear or
branched alkyl or alkenyl having from 1 to 10 carbon atoms, wherein the cyclic diamine
preferably 1s selected from the group consisting of 1, 3-bis(methylamine)-cyclohexane, 2-
methylcyclohexane-1,3-diamine, 4-methylcyclohexane-1,3-diamine and mixtures thereof,
more preferably the cyclic diamine 1s selected from the group consisting of 2-

methylcyclohexane-1,3-diamine, 4-methylcyclohexane-1,3-diamine and mixtures thereof;

b. polyetheramines of Formula (VI), Formula (VII), Formula (VIII) or mixtures thereof:
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7-A~-0A OA AOHAO A7
Ar{OA— %_U (roj—tao)—act

R3 Ry (VD)
e L e
(x-1)+H(y-1)+1 (x7-1)+H(y -1)+1
R7M 12
Rg Ry
Ry Ryg (VID)

wherein each of Ri-R> 1s independently selected from H, alkyl, cycloalkyl, aryl, alkylaryl,
or arylalkyl, wherein at least one of Ri-Rg and at least one of R7-R;> 1s different from H,
each of A1-Ayg 1s independently selected from linear or branched alkylenes having 2 to 18
carbon atoms, each of Zi-Z4 1s independently selected from OH or NH», wherein at least
one of Z1-Z» and at least one of Z3-Z4 1s NH», wherein the sum of x+y 1s 1n the range of
from 2 to 200, wherein x>1 and y>1_and the sum of x; + y; 1s in the range of from 2 to 200,

wherein x;>1 and y;>1;

(VIID)

wherein R 1s selected from H or a C1-C6 alkyl group, each of ki, ko, and k3 1s independently
selected from 0O, 1, 2, 3, 4, 5, or 6, each of A1, Az, Az, A4, As, and Ag 1s 1ndependently
selected from a linear or branched alkylene group having from 2 to 18 carbon atoms or
mixtures thereof, x >1, y >1, and z >1, and the sum of x+y+z 1s 1n the range of from 3 to
100, each of Zi, Z», and Z3 1s independently selected from NH> or OH, where at least two
of Z1, Z», and Z3 are NH». and the polyetheramine has a weight average molecular weight

of from 150 to 1000 grams/mole;
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or mixtures thereof; and

c. amines of Formula (IX), Formula (X), Formula (XI) or mixtures thereof:

N \/\ N
Rg/ N

- N (IX)

wherein: Ri, Rz, R3, R4, and Rs are independently selected from -H, linear, branched or

cyclic alkyl or alkenyl having from 1 to 10 carbon atoms and n=0-3; or

Ul
NN ST S
2
Lok
; (X)

wherein R and R4 are independently selected from -H, linear, branched or cyclic alkyl or
alkenyl having from 1 to 10 carbon atoms; and R 1s a linear, branched or cyclic alkyl or
alkenyl having from 3 to 10 carbons, R31s a linear or branched alkyl from 3 to 6 carbon

atoms, Rs 1s H, methyl or ethyl and n=0-3; or

mixtures thereof.

9.  The cleaning product according to any of the preceding claims, wherein the composition

further comprises an alkanol amine, preferably monoethanol amine.

10. The cleaning product according to any of the preceding claims, wherein the composition has
a Newtonian viscosity of from 1 mPa-s to 50 mPa-s, preferably from 1 mPa-s to 20 mPa:-s,
more preferably from 1 mPa-s to 10 mPa-s, at 20°C as measured using the method defined

herein.
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11.

12.

13.

14.

15.

33

The cleaning product according to any one of claims 1 to 9, wherein the composition has a
shear thinning rheology profile having a high shear viscosity at 1000 s™! of from 1 mPa-s to
50 mPa-s, preferably from 1 mPa-s to 20 mPa-s, more preferably from 5 mPa-s to 15 mPa-s,
at 20°C, and a low shear viscosity at 0.1 s of from 100 mPa-s to 1,000 mPa-s, preferably

from 200 mPa-s to 500 mPa-s, at 20°C as measured using the method defined herein.

The cleaning product according to any of the preceding claims, wherein the composition has

a neat pH range of from 8 to 13, preferably from 10 to 11.5, at 20°C.

The cleaning product according to any of the preceding claims, wherein the composition has

a reserve alkalinity of from 0.1 to 0.3, expressed as g NaOH/ 100 mL of composition at a

pH of 10.

A method of cleaning soiled dishware using the cleaning product according to any of the

preceding claims, the method comprising the steps of:

a) optionally, pre-wetting the soiled dishware;

b)  spraying the cleaning composition onto the soiled dishware;

c¢) optionally, adding water to the soiled dishware during a period of time, preterably for
a period of 1 second to 30 seconds;

d)  optionally, scrubbing the dishware; and

e) rinsing the dishware;

preferably the method 1s for the removal of lightly soiled and/or heavily soiled dishware,

preferably lightly soiled dishware.

Use of a cleaning product according to any one of claims 1 to 13, to substantially reduce

stinging and/or 1rritation of a cleaning composition suitable for spraying and foaming.
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Figure 1 — Coloured Stain Removal Performance
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Figure 1 — Coloured Stain Removal Performance




	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - claims
	Page 37 - claims
	Page 38 - claims
	Page 39 - drawings
	Page 40 - abstract drawing

