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(57) Abstract

The present invention relates to water-free, co-solvent free, stable dispersions of certain polydimethylsiloxanes in certain
nonionic, polyoxamer surfactants; wherein: a) the dispersed polydimethylsiloxanes, esp. those having the chemical composition
(CH3)3810{Si0(Chs)2]nSi(Chs)s wherein n is 2 whole number from between about 10 and about 400, which are insoluble in the surfactant,
esp. a nonionic surfactant of the polyoxyethylene-polyoxypropylene block copolymer type, are oriented by the surfactant such that when
dispersed in water they are particularly adept at forming oriented, monolayer coatings on various substrates, and b) the particle size of
the dispersed polydimethyl-siloxane is from between about 0.5 and about 10 microns, with a particle size distribution such that from
between about 80 and 95 % of the dispersed polydimethylsiloxane is within this particle size range. These stable dispersions are described
as ultramulsions, which, together with their physical properties (stable when dispersed in water), distinguishes them from emulsions,
microemulsions and solutions, and are useful in various products, such as mouthrinses, toothpastes, confectioneries, antacids, mold/release
lubricants, plasticizers, cleaners, cosmetics and skin care products.
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ULTRAMULSIONS
BACKGROUND OF THE INVENTION

The present invention relates to unique compositions comprising a dispersion
of certain polydimethylsiloxanes in certain nonionic poloxamer surfactants. When
added to water these dispersions are stable and are distinct from solutions, emulsions
and microemulsions. These dispersions are referred to hereinafter as ultramulsions.
These ultramulsions offer excellent utility in a broad range of coating applications,

which are described in detail below.

The uniqueness and novelty of the ultramulsions of the invention are more
readily appreciated when these compositions are compared to other dispersions such

as ermulsions and microemulsions.

When a system consists of a single liquid phase it is described as a solution.
A system containing two or more liquid phases is described as a multiphase solution

or emulsion.

According to Becher, an emulsion is an unstable heterogeneous system in
which the diameters of the dispersed droplets in general exceed 1000A. Becher P. in
"Emulsions, Theory & Practice”, (P. Becher, Ed.) page 2, Rheinhold, New York,
1965.

A more comprehensive definition of emulsion is advanced by Clayton: "An
emulsion is a system containing two liquid phases, one of which is dispersed as
globules in the other. The liquid which is broken up into globules is termed the
dispersed or discontinuous phase, while the liquid surrounding the globules is known
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as the continuous phase or dispersing mediurn" Clayton, W., The Theory of
Emulsions and Their Technical Trearment, 4th Ed. page 1, the Blakiston Co.,
Philadelphia, 1943. It is well accepted that, mechanical work is required to effect
such an emulsion, see Bancroft W. D., J. Phys. Chem., 17: 501 (1913).

According to Prince, an emulsion may be defined as a dispersion of two (or
more) mutually insoluble liquids, one in the other. Because of the surface tension
forces at play between the two liquids, the dispersed phase consists of spherical
droplets. Prince, L.M., Microemulsion Theory & Practice, pg. 2, Academic Press
Inc., New York, NY (1977). See also Prince,: LM in B:’blogz'cal Horizons in Surface
Science, pg. 361, Academic Press Inc., New York, NY (1973).

Emulsions, are generally not stable and upon standing or after centrifuging

tend to separate into two or more liquid layers.

The three definitions of emulsions set forth above share one common
attribute, that is, mechanical work must be put into the emulsions described in order
to disperse one liquid in the other in the form of droplets. This mechanical work can
be in the form of agitation, homogenization, uI.trasonicat:ion, etc.

In contrast, dispersions of very small droplet sizes which are formed
spontaneously without the input of any mechanical work are called microemulsions.
See Prince 1977, p. 3. Generally, two surfactants are used in forming |
microemulsions, i.e. a water soluble surfactant and a co-surfactant such as alcohol,
where one phase of the microemulsion is generally water. Thus, dilution or
adulteration of the dispersed phase by the co-solvent generally ~accompan:ies
microemuision formation. The ratio of surfactant to dispersed phase in
microemulsions is much higher than that of emulsions. Microemulsions are further

characterized as optically clear or opalescent and when spun in a laboratory

— P ——— R —— T —
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centrifuge for 5 minutes at 100 G’s, the dispersion remains stable and does not

separate.

Thus, fine particle sizes, exceptional stability and rheological properties that
can be easily adjusted, distinguish microemulsions from emulsions. Moreover, to
date, no microemulsions have appeared in which one of the mutually insoluble

liquids is not water. See Prince, page 34, (1977).

U.S. Patent Nos. 4,741,855, 4,704,272 and 4,788,006 disclose combinations of
various non-volatile silicones, anionic surfactants and suspension agents therefor,
useful as shampoos. There is no teaching or suggestion therein that the suspension
agents can be omitted, as in each case, this is referred to as an essential ingredient of
the composition. Surprisingly, it has been found that by using the ultramulsion
technology described and claimed herein, no such suspension agent is necessary, and
similar products can be formed without the added expense of using such suspension

agents.

SUMMARY OF THE INVENTION

The ultramulsions of the present invention combine certain characteristics of
emulsions with certain features of microemulsions. That is, like emulsions, they are
two phase systems comprising a polydimethylsiloxane dispersed in a contimuous,
nonionic, surfactant phase, wherein the polydimethylsiloxane 1is insoluble in the
surfactant. Unlike emulsions, but like microemulsions, these dispersions are stable.
Unlike microemulsions, but like emulsions, mechanical work is required to form the
uliramulsions. Like microemulsions, but unlike emulsions, these ultramulsions are
not formed spontaneously. Like emulsions, the ultramulsions do not contain a
cosolvent commonly found in microemulsions. Of course, the ultramulsions of the
present invention can be dispersed in various liquids such as water as stable

dispersions.
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The preferred dispersions of ultramulsions in water have excellent utility in

various aqueous based uses; including for instance, toothpastes, alcobol free

- mouthwashes, dental floss coatings, sugar coatings (confectionery), chewing gum

coatinés, antacid tablet coatings, antacid liquids, non-volatile mold release agents,
lubricants for medical, dental and veterinary instruments, plasticizers, antifoam
agents, drug delivery vehicles (topical, oral, etc.), cleaning agent aids, cosmetic
mixtures, skin care products, and the like, See, e.g., Tables 1 and 2.

It has surprisingly been found that plaque reduction effect for a toothpaste

made using the ultramulsion of the present invention unexpectedly increases as the

viscosity of the polydimethylsiloxane (PDMS) in the ultramulsion is increased. This
improved level of plaque reduction is believed due to the enhanced substantivity of the
ultramulsion to the oral cavitity.

While not wishing to be bound by theory, it is hypothesized that unlike either

emulsions or microemulsions, the dispersed polydimethyl-siloxanes in the

ultramulsions of the present invention are oriented with their polar moieties in one
general plane and their hydrophilic moieties in a plane approximately opposite that of
the polar moieties. This orientation promotes bonding between the polar or
hydrophilic moieties and various substrates thereby effecting oriented, monolayer
coatings of the polydimethylsiloxane onto various substrates. These onented
dispersions of polydimethylsiloxanes thus have a very broad range of utility as
detailed below in Tables 1 and 2.

For purposes of the present invention:

a. polydimethylsiloxane means a clear, colorless liquid such as Dow
Corning® 360 medical fluid; a water-dilutable, nonionic emulsion containing 30% by
weight Dow Corning® medical Antifoam A compound (Simethicone USP); Dow
Corning® 1500 Silicone Antifoam which is an opaque grey to white, pourable liquid
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containing silica filled polydimethylsiloxanes, Dow Corning® 200 fluids, 60,000 to
100,000 centistokes (cs) which are high viscosity polydimethylsiloxane polymers

" manufactured to yield linear polymers with average kinematic viscosities between

about 60,000 to 100,000 cs. Preferred polydimethylsiloxanes suitable for the present
invention are described in various publicly available product brochures published by
Dow Corning Corporation, Midland, Michigan under product designations such as
Dow Corning®, 360 Medical Fluid, Dow Corning® 200 Fluids, etc. See also, Tables
1 and 2 below.

b. nonionic poloxamer surfactant means block copolymers of ethylene
oxide and propylene oxide ranging from flowable liquids of varying viscosities, to
paste, prills and cast solids with molecular weights from 1,100 to 150,000. Suitabie
nonionic surfactants are manufactured and marketed by BASF Corporation under the
trademarks Pluronic®. Particularly preferred nonionic surfactants are Pluronic F-63,
F-88, F-108 and Pluronic F-127. These are described in a BASF brochure entitled
"Plhuronic® and Tetronic Block Copolymer Surfactant." These nonionic surfactants
suitable for the present invention can be described by the following structure:

CH,
HO-(CH,CH,0), - (CH,CHO), - (CH,CH,0),- H

where x, y and x’ are whole numbers (as defined in the BASK brochure and/or m
BASF patents thereon) thereby providing these compounds with a molecular weight
ranging from about 1,100 to about 150,000. Surprisingly, the nonionic surfactants of
choice for the ultramulsions of the present invention are reported in the referenced

brochure to have marginal detergency, emulsification and wetting properties. See
Tables 1 and 2.

c. stable is defined as, a dispersion of the ultramuision in water when
subjected to centrifuging in a 100° C environment for 5 minutes, less than about 10%
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by weight of the ultramulsion separates from the continuous water phase. See Table
2.

d. water-free means, that the ultramulsion of polydimethylsiloxane and
5 nonionic surfactant is substantially free from water.

. solvent free means, that the ultramulsion of polydimethylsiloxane and
nonionic surfactant i1s substantially free from co-solvents such as ethanol,

1sopropanol, etc.

10
f. oriented means, that the polar moieties of the "uncoiled”

polydimethylsiloxane in the ultramulsion are generally aligned in one plane with the
hydrophilic oil seeking moieties aligned in a second plane generally 180° from the
polar moieties such as illustrated in Fig. 2.

15

' g. monolayer means, that a monomolecular film of the ultramulsion of the
invention when dispersed in water is attracted to a substrate by secondary bonding

force to form a coating thereon.

20 BRIEF DESCRIPTION. OF THE DRAWINGS

Fig. 1 illustrates the "coiled" molecular configuration of
polydimethylsiloxanes;

25 Fig. 2 illustrates the molecular configuration of oriented polydimethylsiloxanes

after ultramulsion processing;

Fig. 3 illustrates schematically an ultramulsion process of the invention; and

30 Figs. 4 and 5 illustrate that the ultramulsions of the invention produced via
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various high shear dispersions have particle size distribution of 80+ % under 10

microns.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to the drawings, Fig. 1 illustrates the accepted "coiled" configuration
advanced for polydimethylsiloxanes, wherein the methyl moieties are oriented
outward while the oxygen moieties are oriented inward towards the axis of the coil or
helix. This configuration does not readily promote "bonding" between the oxygen

moieties and compatible surfaces.

Fig. 2 illustrates the "uncoiled oriented" configuration proposed for
polydimethylsiloxanes that have been dispersed in the stable, ultramulsions of the
present invention, wherein the oxygen moieties are generally oriented in one plane
distinct from that of the methyl moieties. This proposed uncoiled oriented
configuration appears to support the unique and unexpected "bonding" properties of
the ultramulsions of the present invention, as evidenced by the vanious coating

applications of these ultramulsions. See Tables 1 and 2.

Fig. 3 illustrates the ultramulsion process of the present invention wherein a
nonionic surfactant and a polydimethylsiloxane 1, substantially free from water and
co-solvent, are mixed in vessel 2, provided with mixing means 3, heat source 4, and
inert head space 5. The heated and mixed surfactant/polydimethylsiloxane 6, is then
subjected to high shear dispersion at an elevated temperature in dispersing means 7,

to produce the uitramulsion 8, of the invention.
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Fig. 4 is a chart describing the particle size distribution of an ultramulsion of
the invention containing 50% by weight nonionic surfactant and 50% by weight

- polydimethylsiloxane (12,500 cs) produced in a continuous process with an IKA

Work dispersing means, (high shear dispersing) with an inlet temperature of 140° C
and an outlet temperature of 210° C.

Fig. 5 is a chart describing the particle size distribution of an ultramulsion of
the invention containing 50% by weight nonionic surfactant and 50% by weight
polydimethylsiloxane (12,500 cs) produced in a batch process with a Ross M/E 100
LC dispersing means fitted with a 20 mesh screen, operated at a temperature from

120 to 160° C.

There is an increase in plaque reduction effect for a

toothpaste made with the ultramulsion of the present invention, as viscosity of the
polydimethylsiloxane (PDMS) in the ultramulsion is increased. Four samples were

prepared and their effect on plaque reduction was analyzed. At a PDMS viscosity of

- about 1,000 (1E3) the plaque reduction was only about 10%. At a PDMS viscosity

of about 10,000 (1E4) the percentage of plague reduction was about 15%. Ata
PDMS viscosity of about 100,000 (1ES) the percentage of plaque reduction was
about 20%. Finally, at a PDMS viscosity of about 1,000,000 (1E6) the percentage of

plaque reduction was about 25%.

Emulsions of various coating substances including polydimethylsiloxanes in
various surfactants including nonionic surfactants are disclosed and claimed in U.S.
Patent Nos. 4,911,927; 4,942,034; 4,950,479; 5,009,881, 5,032,387; 5,057,306;

5.057,307; 5,057,308, 5,057,309, 5,057,310, 5,098,711 and 5,165,913, There 1s no
teaching in these references that these emulsions are stable nor that the "coating”

substances are oriented as they are in the ultramulsions of the present invention.

The ultramulsions of the present\ invention have utility in a broad range of



.WO 95/11746 PCT/US94/12159

10

15

20

30

2175245

-0 .

coating applications such as: anti-gas/antacid products, plaque control agents,

medical lubricants, mold release agents, plasticizers, antifoam agents, polishes, paints,

cutting oils, cleaners, emollients, drug delivery vehicles, anesthetic enhancers, blood

additives, etc. Many of these uses are detailed in Table 1 and 2 below.

The safety of polydimethylsiloxanes for use in these various products is well
documented. See Rowe et al., Journal of Industrial Hygiene, Vol. 30, No. 6, 332-
352, Nov. 1948. See also Calandra et al., ACS Polymer Preprints, 17. 1-4 (1976)
and Kennedy et al., J Toxicol. & Environmental Health, 1: 909-920 (1976).

As noted above, the polydimethylsiloxanes useful in the compositions of the
present invention are described as polydimethyisiloxanes with the chemical

composition (CH,);SiO[SiO(CH,), ],S1(CH;);, wherein n is a whole number, which
preferably ranges from between about 10 and about 400.

These polydimethylsiloxanes have viscosities ranging from between about 100
and about 100,000 cs. and are generally described as having molecular weights
between about 800 and about 30,000.

As noted above, the preferred nonionic poloxamer surfactants useful in the
coating compositions of the present invention are described as polyoxyethylene-
polyoxypropylene block copolymers such as Pluronic F-68, F-88, F-108 and F-127
(BASF) which have molecular weights of at least about 1000 such as described in
U.S. Patent Nos. 4,343,785; 4,465,663; 4,511,563 and 4,476,107.

These surfactants range from solids to liquids at room temperature and are
generally described as having molecular weights between about 1,100 and 150,000.

The ratio of surfactant to polydimethylsiloxane in the uitramulsion coating

compositions of the present invention can range from between about 400:1 and about
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1:2. In a preferred embodiment of the inventii'on the ratio of surfactant to
polydimethylsiloxane is from between about 25:1 and 1:2. See Tables 1 and 2.

Some of the ultramulsions of the present mvention are solid at room
tlemperature. At elevated temperature the viscosity of these ultramulsions can range
from between about 8,000 and about 40,000 cs at 130° C. In a preferred
embodiment of the invention the viscosity of these ultramulsions at 130° C can range
from between about 10,000 and about 25,000 ¢s. See also Table 1

The particle size of the polydimethylsiloxane in the ultramulsions of the
present invention can range from between about 0.1 and about 10 microns. In a
preferred embodiment of the present invention the particle size of the
polydimethylsiloxane in the ultramulsion ranges from between about 1 and about 5
microns. The particle size distribution of the polydimethylsiloxane in the
ultramulsions of the present invention generally range from between about 80 and
about 95% of the particles under 10 microns. See Figs. 4 and 5. In a preferred
embodiment of the present invention, from between about 80 and about 95% of the

particles are under 5 microns. See also Table 2.
The ultramulsions of the present invention are prepared as follows:

Generally, the nonionic surfactant is heated to a temperature at which it
becomes a liquid. The polydimethylsiloxane is dispersed in the heated surfactant

with various high shear dispersing means.

Specifically the molten surfactant is mechanically stirred along with the
silicone fluid. This mixture is subjected to high-shear dispersions with a means such
as the IKA-WORKS DISPAX-Reactor with at least one superfine generator,
alternatively, a Ross Model ML.E, 100 LC fitted with a 20 mesh screen or a
ultrasonicator such as MEDSONIC X1.2010 fitted with 800-C Flow Cell & 800-
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21CT 3/4 inch flanged horn can be used.

Various ultramulsions which were prepared and analyzed are described in

detail in the examples below.

Example 1: Dow Corning® Medical Antifoam AF Emulsion, comprised of
30% simethicone, 14% stearate emulsifier, 6.075% sorbic acid and approximately
56% water was dispersed in water at 0.5% and 0.16% and centrifuged for 15 minutes
at 3450 RPM (International Clinical Centrifuge Model CL). The
polydimethylsiloxane completely separates some to the top 1/10 of the tube (the silica
containing portion), some to the bottom 1/10 (polydimethylsiloxane only), leaving the

intervening water layer completely free of polydimethyisiloxane.

 Examples 2 through 20 are set forth in Table 1 below, while Examples 21
through 32 are set forth in Table 2 below.
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FOOTNOTES TO TABLES 1 AND 2

other nonionic surfactants such as Pluronic F-68, F-88, F-127 and 1L-31 can
also be used to prepare comparable ultramulsions.

other polydimethylsiloxanes such as Dow Corning® 1500 Silicone Antifoam
and Dow Corning® 200 Fluids can also be used to prepare comparable
ultramulsions.

In Examples 21-29 and 32, particle size distribution determined via phase

contrast microscopic examination. Examples 30 and 31 were analyzed via
MICROTEC full range particle analyzer.

Stability is demonstrated in water dispersion at 0.5% by weight ultramulsion
or 0.167% ultramulsion followed by centrifugation at full speed in a
laboratory centrifuge (International Clinical Centrifuge Model CL) at 3450
RPM for one hour, where:

(@)  very unstable means top 1/3 of tube contains approximately 80% of the
polydimethyisiloxane suspension and lower 1/3 of tube is transparent
indicating general absence of polydimethylsiloxane;

(b)  moderately unstable means top 1/5 of tube contains up to 30% of
polydimethylsiloxane and lower 1/5 of tube is transparent; and

(c) good stability means, top 1/20 of tube contains barely visible excess of
polydimethylsiloxane, with remainder of the tube uniform in
appearance.

A = utility in alcohol free aqueous base mouthrinse
B = utility in toothpaste

C = utility in dental floss

D = utility in confectionery (sugar plating)

E = utility in chewing gum coating

F = utility in antacid tablet

G = utility in antacid liquid

H = utility in non volatile mold release

I = utility in lubricant for medical instruments
J = utility in plasticizer

K = utility 1n antiform

L = utility in drug delivery vehicle

M = utility in cleaners

N = utility in cosmetic and skin care products.
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The present invention has been described in detail, including the preferred
embodiments thereof. However, it will be appreciated that those skilled in the art,
upon consideration of the present disclosure, may make modifications and/or
improvements on this invention and still be within the scope and spirit of this

invention as set forth in the following claims.
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WHAT IS CLAIMED IS:

1. Water-free, co-solvent free, ultramulsions comprising nonionic

poloxamer surfactant and polydimethylsiloxane insoluble in said surfactant wherein:

a. said polydimethylsiloxane has the chemical composition
(CH,),SiO[SiO(CH,),],Si(CH,),, wherein n is a whole number from
between about 10 and about 400;

b. said nonionic poloxamer surfactant has the chemical composition:

crh

HO-(CH,CH,0), - (CH,CHO), - (CH,CH,0)_- H

wherein x, y, and x' are whole numbers sufficient to provide a molecular

weight of from about 1,100 to about 150,000;

C. the viscosity of the polydimethylsiloxane ranges from between about 100
and about 100,000 cs;
d. the particle size of most of the polydimethylsiloxane in the ultramulsion

1s from between about 0.5 and about 10 microns:

e. from between about 80% and 95% of said polydimethylsiloxane particles
in the ulramulsions are from between about 1 and about 10 microns;

f. the nonionic poloxarner surfactant is a polyoxyethylene-
polyoxypropylene block copolymer having a molecular weight from

between about 1,100 and about 150,000;

g. the ratio of nonionic poloxamer surfacrant to polydimethylsiloxane is

from between about 400:1 and about 1:2; [and]

h. the viscosity of the ultramulsion i1s from between about 8 000 and about
40,000 cs ar 130°C, and

L. the ultramulsion dispersed in water is stable.

AMENDED SHEET
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2. - A method of manufactunng ultramulsions as described in claim |
comprising, heating said nonionic poloxamer surfactant and polydimethylsiloxane
mixture n 2 heated, stired vessel substantially free from water, followed by subjecting

said mixture to high shear dispersion with high shear dispersing means.

3. A method according to claim 2, wherein the heated vessel is provided

with an inert head of gas.

4. A method according to claim 2, wherein said high shear dispersing

means is fitted with a small orifice.

S. A method according to claim 2 wherein said high shear dispersing means

Is an ultrasonication means.

6. A stable aqueous dispersion comprising water and dispersed therein an
ultramulsion comprising a nonionic poloxamer surfactant and a polydimethylsiloxane

insoluble 1n said nonionic poloxamer surfactant wherein:
8. said polydimethylsiloxane has the chemical composition
(CH,;);$10[(510(CH,).],Si(CH,),, wherein n is a whole number from
bcﬁween about 10 and about 400:

b. said nonionic poloxamer surfactant has the chemical composition

HO-(CH,CH,0), - (CH,CHO), - (CH,CH,0)..- H

wheretn x, y, and x' are whole numbers;

C. the viscosity of the polydimethylsiloxane ranges from between about 100
and aboutr {00,000 c¢s:

d. the parucle size of most of the polydimethylsiloxane in the ultramuision

1s from between about 0 5 and about 10 microns:
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c. from between about 80% and 95% of said polydimethylsiloxane particles

. in the ultramulsions are from berween about | and about 10 microns;

f. the nonionic poloxamer surfactant 1s a polyoxyethylene-
polyoxypropylene block copolymer having a molecular weight from
between about 1,100 and about 150,000;

£. the ratio of nonionic poloxamer surfactant to polydimethylsiloxane is
from berween about 400:1 and about 1:2; and

h. the viscosity of the ultramulsion is from between abour 8,000 and about

40,000 cs at 130° C, and

. the ultramulsion dispersed in watér 1s stablc.

7. An ultramulsion according to claim 1, wherein the ratio of said nonionic

poloxamer surfactant to said polydimethylsiloxane i1s 9:1 and 90% of the

polydimethylsiloxane particles are from bétween about | and 3 microns.

8. An ultramulsion according to claim |, wherein the ratio of said nonionic
poloxamer surfactant to said polydimethylsiloxane is 2:1 and 100% of the

polydimethylsiloxane dispersion is less than 10 microns. -

9. An ultramulsion according to claim 1, wherein the ratio of said nonionic
poloxamer surfactant to said polydimethylsiloxane is 1:1 and the polydimethylsiloxane

particles in said ultramulsion are less than 10 microns.

10. A method of improving products selected from the group consisting of
alchohol free, agueous based mouth rinses; toothpast¢s; dental floss, confectioneries,
coat€d chewing gums; antacid tablérs; antacid liquids; mold/release agents; lubricants
for medical instruments; plasticizers; cleaners; cosmetic and skin care products;
comprising formulating said products in an uvltramulsion comprising a nonionic
poloxamer surfactant and polydimethylsiloxane insoluble 1n said nonionic poloxamer

surfactant wherein:

AMENDED SHEET
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a. said polydimethylsiloxane has the chemical composition
(CH;3)3S10[S10(CH5),].S1(CH3)3, wherein n 1s a whole number

from between about 10 and about 400;

b. said nonionic poloxamer surfactant has the chemical composition

CH,
|
HO-(CH,CH,0), - (CH,CHO), - (CH,CH,0),- H

wherein x, y, and x' are whole numbers;

C. the viscosity of the polydimethylsiloxane ranges from between about 200 and
about 100,000 cs:

d. the particle size of most of the polydimethylsiloxane in the ultramulsion is from
between about 0.5 and about 10 microns;

€. from between about 80% and 95% of said polydimethylsiloxane particles 1n the
ultramulsions are from between about 1 and about 10 microns;

f. the nonionic poloxamer surfactant is a polyoxyethylene-polyoxypropylene block
copolymer having a molecular weight from between about 1,100 and about
150.000;

g the ratio of nonionic poloxamer surfactant to polydimethylsiloxane 1s from

between about 400:1 and about 1:2: and

h. the viscosity of the ultramulsion 1s from between about 8,000 and about 40,000 cs
at 130° C, and

1. the ultramulsion dispersed in water 1s stable.

11. An ultramulsion according to claim 1, wherein the polydimethylsiloxane 1s

uncoiled and oriented wherein the oxygen moieties are generally oriented in a plane distinct from

that of the methyl/moieties.

12.  An ultramulsion according to claim 1, wherein the nonionic poloxamer surfactant

i1s selected from the group consisting of, flowable liquids of varying viscosities, pastes, prills and

cast sohids.
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13, A stable aqueous dispersion according to claim 6, wherein the dispersed

polvdimethylstloxane forms monolayer films suitable for secondary bonding on receptive

substrates.

14. A method according to claim 2, wherein the high shear dispersion 1s achieved with
dispersing means selected from the group consisting of an IKA-WORKS DISPAX REACTOR
fitted with at least one superfine generator, a ROSS MODEL M.E. 100 2C fitted with a 20 mesh

screen, and an ultrasonic MEDSONIC XL2010 fitted with 800-C flow cell and 800 21 CT 3/4

inch flanged hom.

15.  An ultramulsion according to claim 1, wherein the ratio of nonionic poloxamer

surfactant to polydimethylsiloxane i1s 1:1 and at least 80% of the polydimethylsiloxane dispersed

particles are between 1 and 9 microns.

16. An ultramulsion according to claim 1, wherein the ratio of nonionic poloxamer

surfactant to polydimethylsiloxane is 2:1 and about 90% of the polydimethylsiloxane dispersed

particles are between 1 and 3 microns.

17. An ultramulsion according to claim I, wherein the ratio of nonionic poloxamer

surfactant to polydimethylsiloxane is 4:1 and about 90% of the polydimethylsiloxane dispersed

particles are between 1 and 9 microns.

18.  An ultramulsion according to claim 1, wherein the ratio of nonionic poloxamer
surfactant to polydimethyisiloxane is 9.5 : 0.5 and about 100% of the polydimethysiloxane

dispersed particles are between 1 and 9 microns.

19.  An ultramulsion according to claim 1, wherein the polydimethylsiloxane has a

viscosity of 12,500 cs and the nonionic poloxamer surfactant i1s a solid at room temperature.

RIDOUT & MAYBEE LLP
Toronto, Canada

Patent Agents
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