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MULTIPHASE SURFACTANT FRAGRANCE COMPOSITION
FIELD OF THE INVENTION

[0001] The present invention relates to a multiphase composition with surfactant and

fragrance at least partially separated in separate phases.
BACKGROUND OF THE INVENTION

[0002] Fragrance is an important component to consumers in consumer products. Fragrance
is one of the most expensive ingredients in a composition. It is desired to deliver the
fragrance as effectively as possible to minimize the amount of fragrance to minimize the cost.
In surfactant containing cleansing compositions, a large portion of the fragrance can be
solubilized by the surfactant and is not released during use of the composition. It would be
desirable for a composition to deliver more fragrance so that the amount of fragrance can be

reduced.

[0002a] Any discussion of documents, acts, materials, devices, articles or the like which has
been included in the present specification is solely for the purpose of providing a context for
the present invention. It is not to be taken as an admission that any or all of these matters

form part of the prior art base or were common general knowledge in the field relevant to the

present invention as it existed before the priority date of each claim of this application.

[0002b] Throughout this specification the word "comprise", or variations such as "comprises"
or "comprising", will be understood to imply the inclusion of a stated element, integer or step,
or group of elements, integers or steps, but not the exclusion of any other element, integer or

step, or group of elements, integers or steps.
BRIEF SUMMARY OF THE INVENTION

[0002¢] One aspect provides a multicomponent composition comprising a first phase
comprising at least one surfactant chosen from anionic surfactants, amphoteric surfactants,
zwitterionic surfactants, cationic surfactants, and nonionic surfactants, wherein an amount of
nonionic surfactant is less than 75% by weight of all surfactant in the first phase, and a second
phase comprising fragrance, wherein the first phase comprises at least 75% by weight of all
surfactant in the first phase and the second phase, wherein the second phase comprises at least
75% by weight of all fragrance in the first phase and second phase, wherein the composition
is an aqueous, liquid composition, and wherein the composition includes an anionic surfactant

and optionally, an amphoteric and/or zwitterionic surfactant.
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[0003] A multicomponent composition comprising a first phase comprising at least one
surfactant chosen from anionic surfactants, amphoteric surfactants, zwitterionic surfactants,
cationic surfactants, and nonionic surfactants, wherein an amount of nonionic surfactant is
less than 75% by weight of all surfactant in the first phase, and a second phase comprising
fragrance, wherein the first phase comprises at least 75% by weight of all surfactant in the
first phase and the second phase, and wherein the second phase comprises at least 75% by

weight of all fragrance in the first phase and second phase.

[0004] A method of providing an increased fragrance release from a surfactant and
fragrance containing composition comprising separating the surfactant and fragrance into a

multicomponent composition.

[0005] Use of a multicomponent composition to increase fragrance delivery compared to a

single component composition having the same amount of surfactant and fragrance.

[0006] Further areas of applicability of the present invention will become apparent from the
detailed description provided hereinafter. It should be understood that the detailed description
and specific examples, while indicating the preferred embodiment of the invention, are
intended for purposes of illustration only and are not intended to limit the scope of the

invention.

DETAILED DESCRIPTION OF THE INVENTION

[0007] The following description of the preferred embodiment(s) is merely exemplary in

nature and is in no way intended to limit the invention, its application, or uses.

[0008] A multicomponent composition comprising a first phase comprising at least one
surfactant chosen from anionic surfactants, amphoteric surfactants, zwitterionic surfactants,
cationic surfactants, and nonionic surfactants, wherein an amount of nonionic surfactant is
less than 75% by weight of all surfactant in the first phase, and a second phase comprising
fragrance, wherein the first phase comprises at least 75% by weight of all surfactant in the
first phase and the second phase, and wherein the second phase comprises at least 75% by
weight of all fragrance in the first phase and second phase. Optionally, additional phases can

be present. The term composition includes all phases present.

[0009] The multiphase composition can separate the phases by containing each of the phases

in separate chambers in a multichamber container that allows for simultaneous dispensing of
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the phases together. Alternatively, the phases can be in physical contact with each other and
each are structured to have a yield stress that does not allow more than 50% by weight of each
phase to mix with the other phase, optionally no more than 40%, no more than 30%, no more
than 20%, no more than 10%, no more than 5%, no more than 1%, no more than 0.5%, no
more than 0.1%, or no more than 0.001% by weight of each phase to mix with the other
phase. The first phase and second phase can remain separated for at least 30 days, optionally

at least 45 days, at least 60 days, at least 90 days, at least 180 days.

[0010] In certain embodiments, the yield stress in the first phase and the second phase is at
least 0.001 Pa. In other embodiments, the yield stress is 0.001 to 100 Pa. Optionally, the
yield stress is at least 0.0015, at least 0.01, at least 0.1, at least 0.5, at least 1, at least 2, at least
3, at least 4, at least 5, at least 10, or at least 20 up to 100 Pa. Optionally the yield stress is
less than 90, less than 80, less than 70, less than 60, less than 50, less than 40, less than 30,
less than 20, less than 10, less than 5, less than 1 to 0.001 Pa. Yield stress is calculated using
the Herschel-Bulkley model by fitting the model to the flow curves obtained by steady-state
shearing with shear rate ramped from 0.1 to 600 with 10 points per decade and 10 sec per
point. Such measurements were performed on AR-G2 rheometer (TA Instruments) at 25°C,

using concentric cylinder geometry.

[0011] In other embodiments, the first phase comprises at least 80% by weight of all
surfactant in the first phase and the second phase, optionally, at least 85, at least 90, at least
95, or 100% by weight of all surfactant in the first and second phase. In other embodiments
with additional phases, the first phase comprises at least 75% by weight of all surfactant in the
composition, optionally at least 80% at least 85, at least 90, at least 95, or 100% by weight of

all surfactant in the composition.

[0012] In other embodiments, the second phase comprises at least 80% by weight of all
fragrance in the first phase and the second phase, optionally, at least 85, at least 90, at least
95, or 100% by weight of all fragrance in the first and second phase. In other embodiments
with additional phases, wherein the second phase comprises at least 75% by weight of all
fragrance in the composition, optionally at least 80% at least 85, at least 90, at least 95, or

100% by weight of all fragrance in the composition.

[0013] The weight ratio of the first phase to the second phase can be any desired ratio. In
certain embodiments, the weight ratio of the first phase to the second phase is 99:1 to 1:99,

optionally, 9:1 to 1:9, 8:2 to 2:8, 7:3 to 3:7, 6:4 to 4:6, or 1:1.
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[0014] In other embodiments, an amount of nonionic surfactant is less than 70% by weight
of all surfactant in the first phase, optionally less than 60%, less than 50%, less than 40%, less

than 30%, less than 20%, less than 10%, or 0% by weight of all surfactant in the first phase.

[0015] In certain embodiments, the total amount of surfactant in the composition is 0.5 to
95% by weight of the composition. In other embodiments, the total amount of surfactant in
the composition is 0.5 up to 90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40, 35, 30, 25, 20, 15, 10, or
5 % by weight of the composition. In other embodiments, the total amount of surfactant in
the composition is 1 to 95, 5 to 95, 10 to 95, 15 to 95, or 20 to 95% by weight of the
composition. In other embodiments, the total amount of surfactant in the composition is 1 to
50, 1t0 40, 1 to 30, 1 to 20, 1 to 15, 5 to 50, 5 to 40, 5 to 30, 5 to 20, 5 to 15, 10 to 50, 10 to
40, 10 to 30, or 10 to 20% by weight of the composition.

[0016] In certain embodiments, the total amount of fragrance in the composition is 0.01 to
10% by weight of the composition. In other embodiments, the total amount of fragrance in
the composition is 0.01 up to 5, 4, 3, 2, or 1% by weight of the composition. In other
embodiments, the total amount of fragrance is 0.05, 0.1, 0.5, 1, 2, 3, 4, or 5 up to 10% by
weight of the composition. In other embodiments, the total amount of fragrance in the
composition is 0.1 t0 5,0.1 t04,0.1t03,0.1t02,0.1t01,0.5t0 5,0.5t04,0.5t03,0.5t0 2,
05tol,1t05,1to4,1to3,or1to2% by weight of the composition.

[0017] In certain embodiments, the composition can be an aqueous, liquid composition. In
certain embodiments, the total amount of water in the composition can be 20 to 99% by
weight of the composition, optionally 20 up to 95, 90, 85, 80, 75, 70, 65, 60, 55, 50, 45, 40,
35, or 30% by weight of the composition. In other embodiments, the total amount of water in
the composition can be 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90, or 95 up to 99%

by weight of the composition.

[0018] In certain embodiments, the composition can be formulated to be a personal care
composition, a body wash, a shower gel, a liquid hand cleanser, a shampoo, a conditioner, a
bar soap, a home care composition, a hard surface cleaner, a dish liquid, or a fabric

conditioner.

[0019] The type of surfactant can be any combination of anionic, amphoteric, zwitterionic,
cationic, or nonionic surfactant. In certain embodiments, the composition includes anionic

surfactants and optionally amphoteric and/or zwitterionic surfactants.
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[0020] The composition can be structured by any known structuring agent (such as by

polymers, gums or celluloses) or by salt with a sufficient amount of surfactant.

[0021] The fragrance release from a single component composition containing surfactant
and fragrance can be increased by separating the fragrance and surfactant into a

multicomponent composition as described herein.

[0022] EXAMPLES

[0023] A control composition with 11.84 weight % total surfactant and 0.95 weight %
fragrance is compared a dual phase composition A having all of the surfactant in one phase
(Surfactant Phase A) and all of the fragrance in another phase (Fragrance Phase). The phases
are each used at 50% by weight of the total composition. Also, a dual phase composition B
with half the amount of surfactant is prepared (Surfactant Phase B) with all of the fragrance in
another phase (Fragrance Phase). The compositions are listed below. The weight % is the
weight % in the phase. The surfactant phase and the fragrance phase are each used at 50% by

weight of the total composition.

Surfactant Surfactant Fragrance Control

Phase A Phase B Phase
Ingredient Formula Al | Formula AI | Formula AI | Formula Al

(wt. %) (wt. %) (wt. %) (wt. %)
Sodium lauryl ether sulfate 17.34 8.67 0 8.67
Cocamidopropyl Betaine 6.34 3.17 0 3.17
Carbopol™ Aqua SF-1 2.68 2.68 2.68 2.68
polymer
Polyquat 7 0 0 0.1 0
NaOH 0.65 0.65 0.65 0.65
NaCl 1 1 1 1
EDTA 0.08 0.08 0 0.08
DMDM Hydantoin 0.25 0.25 0 0.25
Fragrance 0 0 1.9 0.95
Deionized Water Q.S. Q.S. Q.S. Q.S.

[0024] A dynamic headspace analysis is conducted to evaluate fragrance performance of

three different fragrance components, hexyl acetate, myrcenol, and nerol. Compositions A

and B are prepared by adding 0.5g of sample (0.25g surfactant phase (A or B) and 0.25g

fragrance phase) into a gas chromatograph vial. Add 2g of 40°C deionized water. Incubate at

40°C while shaking at 750 rpm. Six samples are prepared and kept mixing until analyzed.

The first sample is analyzed at 30 seconds, and the subsequent samples are analyzed at 1

minute, 2 minutes, 5 minutes, 10 minutes, and 30 minutes. Sample 500u] and inject into gas




18 Dec 2014

2012380360

chromatograph column. The table below shows the intensity of each fragrance component in
the head space above each composition at the different time intervals from 0.5 minutes to 30

minutes. Two replicates are prepared and the results are averaged.

Hexyl Acetate

Time Concentration in head space
(minutes) | x 10°

Control | Composition A | Composition B
0.5 19.51 37.5 35.12
1 2495 131.93 36.14
2 27.59 |26.06 33.95
5 26.78 124.33 38.33
10 2328 |22.16 32.92
30 124 12.77 23.55
Myrcenol
Time Concentration in head space

(minutes) | x 10°

Control | Composition A | Composition B
0.5 2.34 5.99 5.8
1 2.95 4.42 5.52
2 3.21 3.23 4.92
5 3.48 3.25 6.92
10 34 3.37 7.29
30 3.13 3.09 6.69

Nerol

Time Concentration in head space
(minutes) | x 10°

Control | Composition A | Composition B
0.5 0.14 0.43 0.4
1 0.16 0.28 0.41
2 0.19 0.19 0.42
5 0.21 0.2 0.44
10 0.21 0.2 0.45
30 0.2 0.19 0.43

[0025] For each of the fragrances above, Composition A delivers a higher amount of the
fragrance to the head space above the composition, which indicates a greater release of
fragrance. The data beyond 2 minutes do not show any difference between the control and
inventive composition because with continuous mixing, there is no longer two phases. Both

the control and the test compositions are single phases after 2 minutes.

[0026] To evaluate fragrance release during use conditions, a panel of people apply the

control composition to one forearm and an inventive composition to the other forearm and

6
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evaluate fragrance intensity of a scale of O (no fragrance odor) to 7 (strong fragrance odor).
The compositions below are prepared similar to the compositions above. The procedure for
washing is rinse forearm with 37.7°C (100°F) tap water. Wash one forearm with control
composition and the other with inventive composition. Rinse, pat dry, and smell forearm.
The results are below for comparisons between Control and Composition C and Control and
Composition D, which are conducted separately, based on the average rating by all panelists.
For Control vs. Composition C, there are 8 panelists. For Control vs. Composition D, there

are 7 panelists.

Surfactant Surfactant Fragrance Control
Phase C Phase D Phase
Ingredient Formula AI | Formula AI | Formula AI | Formula Al
(wt. %) (wt. %) (wt. %) (wt. %)

Sodium lauryl ether sulfate 17.34 8.67 0 8.67
Cocamidopropyl Betaine 6.34 3.17 0 3.17
Carbopol™ Aqua SF-1 268 25 3 25
polymer
Polyquat 7 0 0 0 0
NaOH 0.65 0.65 0.65 0.65
NaCl 1 1 1 1
EDTA 0.08 0.06 0 0.06
DMDM Hydantoin 0.25 0 0 0
Fragrance 0 0 1.9 0.95
Deionized Water Q.S. Q.S. Q.S. Q.S.

Time | Control | Composition C Control | Composition D

(min)

0 4 5 4 5

10 2 4 3 5

30 1 3 2 4

60 1 3 2 4

180 |1 2 1 3

300 |1 1 0 1

[0027] As can be seen above, the inventive compositions provide a higher fragrance

intensity over time compared to the control composition.

[0028] As used throughout, ranges are used as shorthand for describing each and every
value that is within the range. Any value within the range can be selected as the terminus of

the range. In addition, all references cited herein are hereby incorporated by referenced in
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their entireties. In the event of a conflict in a definition in the present disclosure and that of a

cited reference, the present disclosure controls.

[0029] Unless otherwise specified, all percentages and amounts expressed herein and
elsewhere in the specification should be understood to refer to percentages by weight. The

amounts given are based on the active weight of the material.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1.

A multicomponent composition comprising a first phase comprising at least one
surfactant chosen from anionic surfactants, amphoteric surfactants, zwitterionic
surfactants, cationic surfactants, and nonionic surfactants, wherein an amount of
nonionic surfactant is less than 75% by weight of all surfactant in the first phase, and a
second phase comprising fragrance, wherein the first phase comprises at least 75% by
weight of all surfactant in the first phase and the second phase, wherein the second
phase comprises at least 75% by weight of all fragrance in the first phase and second
phase, wherein the composition is an aqueous, liquid composition, and wherein the
composition includes an anionic surfactant and optionally, an amphoteric and/or

zwitterionic surfactant.

The multicomponent composition of claim 1, wherein the first phase and second phase

are physically separated from each other in a multichamber container.

The multicomponent composition of claim 1, wherein the first phase and the second
phase are in physical contact with each other and each are structured to have a yield
stress that does not allow more than 50% by weight of each phase to mix with the
other phase, optionally no more than 40%, no more than 30%, no more than 20%, no
more than 10%, no more than 5%, no more than 1%, no more than 0.5%, no more than

0.1%, or no more than 0.001% by weight of each phase to mix with the other phase.

The multicomponent composition of claim 3, wherein the yield stress in the first phase
and the second phase is at least at least 0.001 Pa, optionally 0.001 to 100 Pa or at least
0.0015, at least 0.01, at least 0.1, at least 0.5, at least 1, at least 2, at least 3, at least 4,

at least 5, at least 10, or at least 20 up to 100 Pa.

The multicomponent composition of claim 3, wherein the first phase and second phase
remain separated for at least 30 days, optionally at least 45 days, at least 60 days, at

least 90 days, at least 180 days.

The multicomponent composition of any preceding claim, wherein the first phase
comprises at least 80% by weight of all surfactant in the first phase and the second
phase, optionally, at least 85, at least 90, at least 95, or 100% by weight of all

surfactant in the first and second phase.

The multicomponent composition of any preceding claim, wherein the second phase

comprises at least 80% by weight of all fragrance in the first phase and the second

9
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10.

I1.

12.

13.

14.

phase, optionally, at least 85, at least 90, at least 95, or 100% by weight of all

fragrance in the first and second phase.

The multicomponent composition of any preceding claim further comprising at least

one additional phase.

The multicomponent composition of any preceding claim, wherein the first phase
comprises at least 75% by weight of all surfactant in the composition, optionally at
least 80% at least 85, at least 90, at least 95, or 100% by weight of all surfactant in the

composition.

The multicomponent composition of any preceding claim, wherein the second phase
comprises at least 75% by weight of all fragrance in the composition, optionally at
least 80% at least 85, at least 90, at least 95, or 100% by weight of all fragrance in the

composition.

The multicomponent composition of any preceding claim, wherein a weight ratio of
the first phase to the second phase is 99:1 to 1:99, optionally, 9:1 to 1:9, 8:2 to 2:8, 7:3
to 3:7,6:4to 4:6, or 1:1.

The multicomponent composition of any preceding claim, wherein an amount of
nonionic surfactant is less than 70% by weight of all surfactant in the first phase,
optionally less than 60%, less than 50%, less than 40%, less than 30%, less than 20%,

less than 10%, or 0% by weight of all surfactant in the first phase.

A method of providing an increased fragrance release from a surfactant and fragrance
containing composition comprising separating the surfactant and fragrance into a

multicomponent composition according to any preceding claim.

Use of the multicomponent composition of any of claim 1 to 12 to increase fragrance
delivery compared to a single component composition having the same amount of

surfactant and fragrance.

10



