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PREPAINTS AND METHOD OF PREPARING
ROAD-MARKING PAINTS FROM PREPAINTS

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims priority to U.S. Provisional Applications Ser. Nos. §0/183,655
filed February 18, 2000, 60/183,656 filed February 18, 2000, and 60/247,639 filed November 10,
2000.

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to sets of prepaints, a method of preparing road-marking paint lines
from the sets of prepaints and to a method of preparing a range of road-marking paints from the
sets of prepaints.

Description of Related Art

Paint formulation involves the process of selecting and admixing appropriate paint
ingredients in the correct proportions to provide a paint with specific cost, processing and
handling properties, as well as the desired final dry paint film properties. The major ingredients
of many paint formulations are a binder, an opacifying pigment, an optional pigment extender,
and a fluid medium, e.g., water if the paint is a water-borne paint such es a latex paintora
solvent if the paint is a solvent-borne paint such as an oil-based paint. Typically, optional
ingredients are included such as defoamers, coalescents, plasticizers, thickeners, non-thickening
theology modifiers, solvents, driers, anti-skinning agents, surfactants, mildewcides, biocides, and
dispersants. After the paint is formulated and applied to a surface, the paint dries by evaporation
of the water and/or solvent, with or without the application of heat or radiation, and the binder
forms a film containing therein the pigment and the extender particles, if any.

Formulating paints is complex. It is not simply a matter of mixing a few paint
ingredients in different ratios. Rather, it involves the selection and mixing of different paint
ingredients in different ratios depending on the type of paint desired. This requires paint
manufacturers to store many different paint ingredients and change paint ingredients during
manufacture depending on the specific paint type being prepared.

Furthermore, it requires those involved in the supply chain and, in particular, paint

retailers to carry a large inventory of paints in order to offer a range of paints having various
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would be desirable to make paints, either at a relatively large-scale industrial plants or on a
relatively smaller-scale, at point-of-sale or at point-of-use locations using a limited number of
paint ingredients to prepare all of these different paint formulations, thus minimizing the number
and type of paint ingredients required to make a range of paints.

In general, road-marking paint formulations are less complex than architectural paint
formulations and typically are only tinted to a limited range of colors (white, yellow, light blue,
red and black) rather than to the extremely wide palette of colors available for many architectural
paint formulations. However, a number of different ingredients must be combined to form the
final road-marking paint. Road-marking paint formulations may also require quick-setting which
further complicates their formulation because the manufacturer, seller, or use must balance the
advantages of quick-setting with the inherent limited pot-life that such paints exhibit. In
addition, road-marking paints may need to be applied, due to road safety requirements, under
different conditions than are typically experienced when an architectural paint is applied. For
example, road-marking paints may need to be applied over a temperatures range of from just
above 0°C to greater than 40°C and in different humidities. In addition, road-marking paints are
exposed to rigorous conditions immediately after application, such as heavy traffic flow and
deteriorating and unexpected weather conditions.

Thus, there is a need for a road-marking paint which can be used at the point of
application under the ambient conditions, including temperature, humidity, traffic flow and the
like, in addition to the other benefits offered by delayed product differentiation.

SUMMARY OF THE INVENTION

Paint manufacturers and retailers typically offer a range of paints, which includes at least
two paint lines. As used herein, “the range including at least two paint lines” is meant that
discrete elected levels of an observable property defining a first paint line are combined with
discrete elected levels of an observable property defining a second paint line to define the paints
in the range of paints. For example, to prepare a range of paints including four paint lines it may
be necessary to prepare paints encompassing four sheen levels, four tint bases, two use areas —
interior use and exterior use, and three quality levels, and preferably all combinations thereof
which means 96 different paint formulations (4 x 4 x 2 x 3) may be needed. Also encompassed,
however, is a range of paints in which certein of the defined paints, up to 10-60% of the total

number of paints, are selected to be omitted, for example, for commercial reasons. Further
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contemplated is a range of paints in which the observable properties of the dried paint films
substantially, but not exactly, fulfill the definition herein; for example, the sheen of a dried
outdoor mid-tone gloss paint in the standard, better, and premium lines may differ by a few
points without departing from the meaning of a range of paints of this invention.

A “paint line,"” as used herein, includes at least two different paints which offer dried film
properties which differ materially from each other in at least one observable property such as
color and outdoor durability.

As used herein, prepaints are “mutually compatible” if the paints formed by admixing the
prepaints do not evidence signs of colloidal instability such as flocculation. Preferably, prepaints,
as well as the paints formed from the prepaints, exhibit less than 5 g of residue such as gel and
grit per liter of paint when the paint is passed through a 200 mesh screen, more preferably less
than 1 g of residue.

The present invention provides a set of different, but mutually compatible, fluid prepaints
sufficient to formulate at least one paint line useful for road-marking applications. The prepaints
include at least one fluid prepaint including at least one opacifying pigment, at least one fluid
prepaint including at least one extender pigment, and at least one fluid prepaint including at least
one polymeric binder. Preferably, the number of prepaints is 3-15.

Also provided is a method of forming at least one paint line useful for road-marking
epplications, which method comprises the steps of*

(a) providing a set of different, but mutually compatible, fluid prepaints sufficient to
formulate at least one paint line, which set comprises (i) at least one opacifying prepaint
comprising at least one opaéifying pigment; (ii) at least one extender prepaint comprising at least
one extender pigment, and (iii) at least one binder prepaint comprising at least one polymeric
polymer binder; and '

(b)  dispensing a predetermined amount of each of the prepaints into containers or an
applicator to form the paint line.

Further provided is a method of forming a range of paints, which range includes at least
two paint lines useful for road-marking applications, which method comprises the steps of:

(a) providing a set of different, but mutually compatible, fluid prepaints sufficient to

formulate a range of road-making paints, which set comprises (i) at least one opacifying prepaint
comprising at least one opacifying pigment; (ii) at least one extender prepaint comprising at least
one extender pigment; (iii) at least one binder prepaint comprising at least one polymeric binder;
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and (iv) at least one additional different prepaint selected from the group consisting of prepaints
(i), (i1), and (iii); and

(b)  dispensing a predetermined amount of each of the prepaints into containers or applicators
to form the paints. The total number of prepaints is preferably 4-15.

' The above methods may further include the step of mixing the prepaints before, while, or
after they are dispensed into the containers or before or while they are dispensed into the
applicators.

In another embodiment, the above goal is achieved by employing a set of different, but
mutually compatible, fluid prepaints sufficient to formulate at least one paint line useful for road-
marking applications. The set comprises (i) at least one opacifying/binder prepaint which
comprises at least one opacifying pigment and at least one polymeric binder; and (ii) at least one
extender pigment which comprises at least one extender pigment. The number of prepaints is
preferably 2-15, also provided is a method of forming at least one paint line useful for road-
marking applications, comprises the steps of;

-(a)  providing a set of different, but mutually compatible, fluid prepaints sufficient to
formulate at least one paint line, which set comprises (i) at least one opacifying binder prepaint
comprising at least one opacifying pigment and at least one polymeric binder; and (ii) at least one
extender/binder prepaint including at least one extender pigment and at least one polymeric
binder; and
(b)  dispensing a predetermined amount of each of the prepaints into containers or
applicator(s) to form the paint line.

- A method of forming a range of paints is provided. The range includes at least two paint
lines usefu! for road-marking applications. The method comprises the steps of:
(a)  providing a set of different, but mutually compatible, fluid prepaints sufficient to
formulate the range of road-marking paints, which set comprises (I) at least one
opacifying/binder prepaint comprising at least one opacifying pigment and at least one polymeric
binder, (II) at least one extender prepaint comprising at least one extender pigment, and (IIT) at
least one additional different opacifying/binder prepaint or one extender prepaint selected from
(D) or (II); and
(b) "dispensing a predetermined amount of each of the prepaints into containers or
applicator(s) to form the range of paints.
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or after they are dispensed into the containers or before or while they are dispensed into the
applicator(s). The total number of prepaints is preferably 3-15.

The method may further include the step of adjusting the viscosity of the dispensed
prepaints before, while, or after they are dispensed into the containers or before or while they are
dispensed into the applicator(s) using a thickener, water, or mixtures thereof. The methods may
be carried out at a paint manufacturing facility, a point-of-sale or a point-of-use and may be
controlled by a computer.

Additives may be used to enhance the application of the road making paints or final
performance properties of the road-making paints. In addition, at least one colorant, typically
white or yellow, may be added the dispensed prepaints. Alternatively, the opacifying prepaint
may further comprise at least one colorant. The colorants are preferably white or yellow. '

The prepaints may comprise a polymeric binder that is a latex polymer. They may further
comprise at least one quick-setting fluid prepaint. Altematively, the set of prepaints may contain
a polymeric binder that is a quick-setting binder. Alternatively, the quick-setting component may
be added as a separate ingredient. Furthermore, a combination of the above may be utilized.

One or more paint lines can be prepared. A paint line includes two or more different
paints whose dried films differ materially from each other in at least one observable property.

If only one paint line is desired, i.e., if one key property is to be varied (e.g., sheen level,
tint base, use type, or quality type), then the complete peint line can be made from one each of
the opacifying prepaint, (i) extender prepaint (ii) and binder prepaint (iii) or one each of
opacifying/binder prepaint (I} and prepaint extender (II).

If a range of paints including two paint lines is desired, /.e., if two key properties are
varied (e.g., two properties selected from sheen level, tint base, use type, and quality type), this
range of paints may be made from: at least one each of the opacifying prepaint, (i) the extender
prepaint, (ii) and the binder prepaint (iii) and at least one additional different prepaint selected
from the group consisting of opacifying prepaint (i) extender prepaint (ii), and binder prepaint
(iii); and opacifying/binder (I), at least one each of prepaint (I), extender prepaint (II) and at least
one additiona! different prepaint selected from the group consisting of the opacifying/binder
prepaint I and the extender prepaint II; and depending on which key properties are to be varied.
By “additionel different prepaints” selected from prepaints (i), (ii), and (iii) or “additional
different prepaints” selected from prepaints (I) and (II) is meant a prepaint different from prepaint
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(i), (ii), and (iii) or (I) and (II), respectively, but otherwise meeting the limitations associated with
prepaint (i), (ii), and (iii) or prepaints (T} and (II).
If a range of paints including three paint lines is desired, i.e., if three key properties are

vari'ed (for example, three properties selected from sheen level, tint base, use type, and quality
type), then the range of paints can be made from at least one each of the opacifying prepaint (i)
its extender prepaint (ii) and the binder prepaint (iii) and at least two additional different
prepaints selected from the opacifying prepaint (i) the extender prepaint (ji), and the binder
prepaint (jii); or at least one each of the opacifying/binder prepaint (I), the extender prepaint (II),
and at least two additional prepaints selected from the group consisting of prepaints I and II;
depending on which key properties are to be varied.

If a range of paints including four paint lines is desired, i.e., if four key properties are
varied (for example, sheen level, tint base, use type, and quality type) then the complete range of
paints can be made from at least one each of the opacifying prepaint (i), the extender prepaint (ji),
the binder prepaint (iii) and at least three additional different prepaints selected from the group
consisting of prepaints (i), (ii), and (ii) or at least one each of opacifying/binder prepaint (1),
extender prepaint (IT), and at least one additional prepaint selected from the group consisting of
prepaints I and II; depending on which key properties are to be varied.

The technique described above may be repeated to vary as many additional key properties
as desired.

The pigment volume concentration (hereafter “PVC") is a measure of how “binder-rich” a
formulation is. It is calculated using the following formula:

PVC (%) = volume of pigment(s) + volume extender(s) x 100

volume of pigment(s) + volume extender(s) + volume binder(s)

The volume solids content (hereafter “VS™) is the dry volume of pigment(s) plus dry
volume of extender(s) plus dry volume of binder(s). It is calculated using by the following

formula:

VS (%) = dry volume of pigment(s) + dry volume of extender(s) + drv volume of binder{s) x 100.

total volume of formulation
If additives are present, their volume is not included in determining the total dry volume.
Tn each of the above embodiments, the prepaints are selected so they provide a wide
formulation space so that the desired final paint properties lie within the blend space defined

when the prepaints are at the extremes. In many cases, the prepaints will not by themselves be
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practical paints; however, by pushing the prepaints to these extremes one can meximize the blend
space available for the paint line. When the prepaints, additives, and colorants are all fully
compatible, they can be blended at the desired ratios to achieve the desired paint line(s) and range
of paints without inducing colloidal instability.

This technique is similar to the design principles used in statistical experimental design
and analysis of mixture component designs; however, instead of designing a mixture space to
explore the response surface within it, one is designing the boundaries of the mixture space to
maximize the flexibility of the paint system. The key to success is to have mutual compatibility
of the individual ingredients in each prepaint and of the prepaints across the mixture space,

Paint properties can be predicted in 2 number of ways. One approach is to develop
response surface models of the blend space using standard mixture component experimental
design statistical tools. These simple statistical models can then be used by a linear optimization
program, by a massive grid search, or by a graphical analysis tool. Another approach is to simply
use empirical methods to determine which blends are needed for specific paint lines, then
incorporate those simple empirical recipes in the paint making machine software.
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An extension of these techniques is to have the paint machine automatically pretest
certain key properties (e.g., viscosity, drying speed, opacity or color) and make minor
adjustments during the formulating of the paint from the prepaints, Having feedback loops in the
paint machine can provide more precise matching of viscosity, drying speed, opacity, and color
targets.

If colorants and optional additives are included in the prepaints to enhance specific paint
properties and the additives and/or colorants are fully compatible, i.e., they can be blended at any
ratio without inducing colloidal instability, then they can be blended in any combination falling
within the formulation space needed to achieve the desired profile in the final paint. It is
sufficient, however, for the colorants and optional additives to be compatible, i.e., they can be
blended at desired ratios to achieve the desired property profile in the range of paints without
indueing colloidal instability.

As used herein, “compatible paint ingredients” may be combined in the various prepaints
and the paints formed from the prepaints provide the properties characteristic of the amount of
ingredient used.

Preferably, all the fluid prepaints used in the methods of the present invention have the
same or similar viscosities. This aids in mixing. Viscosity fluctuations in the final paints is
expected to be reduced because of the prior equilibration of ingredients in the prepaints.

The prepaints are formulated to maximize the flexibility of paint manufacturing. Rather
than purchasing individual paint ingredients, paint manufacturers, and even buyers at point-of-
sale and point-of-use (paint stores, paint departments, and contractors) can purchase the set of
prepaints required to prepare a desired range of paints. These prepaint sets will contain at least
one each of the opacifying prepaint, the extender prepaint, and the binder prepaint and possibly
edditional prepaints depending upon the formulating flexibility desired. Optionally, the above
prepaints are mixed with an additional prepaint which includes at least one colorant such as a '
colored pigment or dye.

The method of the present invention is not limited to preparing only latex paints per se
but may also be extended to preparing any water-bomne or solvent-bomne coating, or related
building product requiring mixing of ingredients, including, sealants, caulks, mastics, adhesives
and other building-related products.
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DETAILED DESCRIPTION OF THE INVENTION

In one embodiment, the prepaint is a fluid titanium dioxide prepaint which comprises at
least one titanium dioxide opacifying pigment, at least one dispersant, at least one thickener, and
water. The prepaint ingredients and other optional paint ingredients are mutually compatible with
each other and in the final paint. The prepaint has a volume solids content of about 30% to about
80%, preferably about 40% to about 65%, and a Stormer viscosity of about 50 to about 250 KU,
preferably about 60 to about 150 KU. Preferably, the prepaint is stable to sedimentation, i.e., the
pigment does not settle out after 10 days at 25°C.

In another embodiment, the prepaint is a fluid tit_anium dioxide prepaint useful for
formulating a one pack, pigmented latex paint containing other paint ingredients. The prepaint
includes at least one opacifying pigment, at least one dispersant, at least one thickener, at least
one film-forming or nonfilm-forming polymeric binder, and water. The prepaint ingredients are
mutually compatible with each other and with other optional paint ingredients. The prepaint has
a volume solids content of about 30% to about 80%, preferably about 40% to about §5%, a PVC
of about 35% to 100%, preferably about 45% to 100%, and a Stormer viscosity of about 50 to
about 250 KU, preferably about 60 to about 150 KU. Preferably, the prepaint is stable to
sedimentation, i.e., it does not settle out after 10 days at 25°C. Optionally, the polymeric binder
is adsorbed onto the titanium dioxide opacifying pigment or other opacifier of present.

In one embodiment of prepaint, the pigment, the extender, the prepaint includes at least
one mineral extender, at least one thickener, an aptional polymeric binder and water. The
prepeint has a volume solids content of about 30% to about 80%, preferably about 40% to about
70%, a PVC of about 35% to 100%, preferably about 40% to 100%, and a Stormer viscosity of
about 50 to about 250 KU, preferably about 60 to about 150 KU. The prepaint ingredients are
compatible with each other and with the ingredients of the other prepaints and should be
compatible with ingredients of the other prepaints with which it will be used.

In one embodiment of extender prepaint (IT), the fluid pigment extender prepaint includes
at least one mineral extender, at least one thickener, a polymeric binder and water. The prepaint
has a volume solids content of about 30% to about 80%, preferably about 40% to about 70%, a
PVC of about 35% to 100%, preferably about 40% to 100%, and a Stormer viscosity of about 50
to about 250 KU, preferably about 60 to ebout 150 KU. The prepaint ingredients are compatible
with each other and with the ingredients of the other prepaints and should be compatible with the
ingredients of the other prepaints with which it will be used.
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In one embodiment, fluid latex polymer binder prepaint includes a water-borne latex
polymer binder having a Tg of about -30°C to about 70°C, preferably about -10°C to about 60°C,
and water. The binder prepaint has a volume solids content of about 25% to about 70%,
preferably about 30% to about 65%, and a Brookfield viscosity of less than about 100,000
centipoise, preferably about 100 to about 50,000 centipoise, at a shear rate of 1.25 reciprocal
seconds. The prepaint ingredients are compatible with each other and with the ingredients of the
other prepaints that they will be used with.

In the embodiments where prepaints [, 11, i, ii, and iii are used, minor amounts, i.e., less
than about 20% by weight, based on the total weight of the prepaint, of conventional paint
additives an acid, a base, a defoamer, a coalescent, a cosolvent, a dispersing resins, a mildewcide,
a biocide, an antifreeze agent, a durability enhancer (including water-miscible or emulsified
epoxies, waterborne isocyanates and silanes), and the like may be included. These additives must
be compatible with the other paint ingredients in the prepaints and the other prepaints used in the
methods of this invention. Furthermore, if durability enhancers are employed, the road-marking
paint may have a pot-life of less than about 8 hours and thus would need to be applied in this
time frame.

Opacifying pigments useful herein include white pigments which impart white scattering
power to the paint across all visible wavelengths without a high degree of absorption. Pigment
extenders are inorganic solids or opaque polymers which do not impart the primary color or
hiding power to the paint although they may have secondary influences on those properties. The
tint bases used for deep tone paints typically contain no or only very low levels of opacifying
pigments.

Suitable opacifying pigments include titanium dioxide (TiO,) or a combination of
titanium dioxide and auxiliary hiding pigments such as voided latex polymer particles, zinc
oxide, lead oxide, a synthetic polymer pigment, and mixtures thereof. Rutile and anatase grades
of titanium dioxide are suitable for use herein. Rutile titanium dioxide is preferred. The surface
of the titanium dioxides may be treated with various organic and/or inorganic surface treatments,
e.g., as the oxides of silica, alumina, and zirconia. Fumed titanium oxide is also useful herein.

The voided latex particles useful herein have a particle size diameter of about 100 nm to
about 2,500 nm, preferably about 500 nm to 1,100 nm and a void fraction of about 10% to about
75%. The voided latex particles have at least one void but may have multiple voids, non-

spherical voids, interconnected voids, voids having channels connected to the outside of the
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particles, and void structures described as vesiculated and sponge-like. Preferably, the voided
latex particles have a single void. The voided latex particles have a glass transition temperature
(Tg), as measured by differential scanning calorimetry at a rate of 20°C/min, of at least about
20°C, preferably at least about 50°C. The higher the glass transition temperature, the harder the
particle is and the less likely it is to collapse. If the voided latex particles collapse, they are
unable to ct;ntribute to hiding. The voided latex particles may be prepared by conventional

polymerization processes known in the art, such as those disclosed in US-A-3,784,391, US-A-
4,798,691, US-A-4,908,271, US-A-4,972,000, US-A-5,041,464, US-A-5,157,084, US-A-
5,216,044 and US-6,020,435, as well as Japanese Patent Applications 60/223,873, 61/62510,
61/66710, 61/86941, 62/127336, 62/156387, 01/185311, and 02/140272. Preferably, the voided
latex particles are prepared according to US-A-4,427,836, US-A-4,469,825, US-A-4,594,363,
US-A-4,880,842, US-A-5,494,971 and US-A-6,020,435.

Extender pigments provide low cost volume, are not soluble in water, and have a low
absorption number. Extender pigments used in road-marking paints are optimized for dispersion
viscosities, brightness, and low cost. Suitable extender pigments include bariumn sulfate (about 1
to about 15 microns), Blanc Fixe (about 0.5 to about 5 microns), calcium carbonate (about 0.05 to
about 35 microns), silica (about 0.001 to about 14 microns), magnesium silicate (about 0.5 to
about 15 microns), aluminum silicate (about 0.2 to about 5 microns), mica, bentonite, magnesium
alumino-silicate, fumed allumina, colloidel attapulgite, synthetic amorphous sodium alumino-
silicate, sodium potassium alumino-silicate, and the like including combinations thereof. Glass,
ceramic, polymeric beads or microspheres and combinations thereof may also be used.

Latex polymeric binders are polymers or prepolymers which form the primary film of the
paint. Binders bind the pigment(s) and/or extender(s), provide the required paint flow, and
determine the durability and drying properties of the final paint film. The binders selected for the
prepaints will depend upon the final use of the formulated paints. It may be necessary and
desirable to use binders which may be either quick-setting or non-quick-setting and which have
the ability to achieve quick-setting times between the slowest and fastest setting times. For
example, it may be desirable to include binders which are quicker setting when the paints are
applied on & humid or rainy day, but not desirable from a cost perspective when the paints are
applied on a dry day. It is within the scope of the present invention to utilize both types of
binders in the system by:
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(1)  separating the component(s)/ingredient(s) that cause the quick-setting (“quick-setting

12

component™) from the component(s)/ingredient(s) that form the binder as a separate prepaint;
(2)  separating the component(s)/ingredient(s) that cause the quick-setting (“quick-setting
component™) from the component(s)/ingredient(s) that form the binder into separate prepaints;
(3) employing a quick-setting binder in the binder prepaints (when a quick-setting binder is
not required as a separate quick-setting component);

(4)  adding the quick-setting component separately from any of the prepaints; and

(5) combinations thereof

In the method of the invention, the quick-setting component is added as a separate
component or prepaint, as described in Example 4 below. By controlling the presence and level
of either the quick-setting component or the quick-setting binder, one can “dial-in” exactly the
formulation that one wants depending upon cost structure and environmental conditions.

As used herein, the term “quick-setting,” means a coating that has a drying time of no
greater than about 10 minutes as messured by a modified ASTM D1640 dry time fest. The test
used is similar to ASTM D1640 which is a standard test for drying of organic coatings at room
temperature in which the test films are applied on a non-porous substrate (e.g., a glass plate or
metal panel) by a suitable means to give a wet film thickness of 0.012 +/- 0.001 inches. The
ASTM test method is modified in that only minimal thumb pressure is applied. The thumb is
turned through an angle of 90° while in contact with the test film. The drying time at which this
rotation does not break the film is recorded.

A number of these quick-setting binder systems are known in the art. Suitable quick-
setting systems (with either quick-setting binders or components) include, but are not limited to:
(a)  anaqueous dispersion including an anionically-stabilized polymer having a Tg of at least
about -10°C, a non-protonated or partially protonated polyamine functional polymer formed from
cither an amine or an imine monomer (quick-setting component), and a volatile base in an
amount sufficient to deprotonate the conjugate acid of the polyamine functional polymer;

(b) an aqueous dispersion including a polyamine functional polymer that is a latex polymer
having pendant amine-functional groups and a Tg of at least about -10°C (i.e., quick-setting
binder or component) and a volatile base in an amount sufficient to deprotonate the conjugate
acid of the polyamine functional polymer;

(c)  an aqueous dispersion including a polyamine functional polymer that is a latex polymer
having pendant amine-functional groups and pendant acid-functional groups where the ratio of
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amine-functional groups to acid-functional groups is greater than about 3 to 1 and where the
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polymer has a Tg of at least about -10°C and pendant acid-functional groups (i.e., quick-setting
binder or component); and a volatile base in an amount sufficient to deprotonate the conjugate
acid of the polyamine functional polymer;

(d) an aqueous dispersion including a polyamine functional polymer having a Tg of at least
about -10°C and that is a latex polymer having pendant amine-functional groups (i.e., quick-
setting component), and a latex polymer that has & Tg of at least about -10°C pendant acid-
functional groups (i.e., quick-setting component), and a volatile base in an amount sufficient to
deprotonate the conjugate acid of the polyamine functional polymer;

(e)  an aqueous dispersion including an aqueous emulsion containing a polyamine functional
polymer (i.e., quick-setting binder or component) having a Tg of at least about -10°C, formed
from polymerizable monomers including (a) alkyl esters of acrylic or methacrylic acid where the
alkyl ester is a C,-C,, alkyl ester; (b) from about 0.1 to about 5% by weight, based on the acrylic
or methacrylic film forming polymer of et least one secondary or tertiary aminoacrylate
monomer, or secondary or tertiary aminomethacrylate monomer, and (c) from about 0.1 to about
5% by weight, based on the acrylic or methacrylic film forming polymer of a crosslinkable
monomer selected from the group consisting of acrylamide, methacrylamide, and N-alkylol
acrylamide; and said polyamine functional polymer having less than 3 percent by weight, based
on said film forming polymer of hydrophilic monomer incorporated therein, and a volatile base in
an amount sufficient to deprotonate the conjugate acid of said polyamine functional polymer;

3] a composition including an aqueous dispersion including a polymer having a Tg of at
least about -10°C pendant strong caticnic groups {i.e., quick-setting component); an aqueous
dispersion including a polymer having 2 Tg equal to or greater than about -10°C pendant weak
acid groups;

() anaqueous dispersion including a polymer having a Tg of at Jeast about -10°C and both
pendant strong cationic groups and pendant weak acid groups (quick-setting binder), wherein the
polymer has.

Suitable polymeric binders include, but are not limited to, latex polymers such as
homopolymers, copolymers, or terpolymers such as acrylic and/or methacrylic, polyvinyl acetate,
styrene-acrylic, styrene-butadiene, vinyl acetate-acrylic, ethylene-vinyl acetate, vinyl acetate-
vinyl versatate, vinyl acetate-vinyl maleate, vinyl acetate-vinyl chloride-acrylic, ethylene-vinyl
acetate-acrylic, and urethane polymers, optionally containing up to 10% by weight of functional
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monomers such as carboxylic acid, phosphate, sulfate, sulfonate, amide and like functional
monomers and combinations thereof. Polymeric binders optionally incorporated in opacifying
prepaint (i) and extender prepaint (ii) and the different prepaints selected from (i) and (ii),
prepaints, or other prepaints, may be the same as or different from the polymeric binder
incorporated in binder prepeint (iii). Likewise, polymeric binders incorporated in _
opacifying/binder prepaint [ and extender prepaint II and the different prepaints selected from I
and II, or other prepaints, may be the same as or different from each other. Other binders such as
alkyds and their blends with chlorinated rubber, solvent-bome thermoplastic acrylics, unsaturated
polyesters, two-part epoxies and the like may be included in the prepaints.

Thickener is a general term which includes any material added to a paint to modify its
rtheological profile. Preferred thickeners for use herein are associative thickeners. Suitable
thickeners for use herein include polyvinyl alcohol (PVA), hydrophobically-modified, alkali
soluble emulsions known in the art as HASE emulsions, alkali-soluble or alkali-swellable
emulsions known in the art as ASE emulsions, hydrophobically-modified ethylene oxide-
urethane polymers known in the art as HEUR thickeners, and cellulosic thickeners such as
hydroxymethyl cellulose (HMC), hydroxyethyl cellulose (HEC), hydrophobically-modified
hydroxy ethyl cellulose (HMHEC), sodium carboxymethyl cellulose (SCMC), sodium
carboxymethyl 2-hydroxyethyl cellulose, 2-hydroxypropyl methyl cellulose, 2-hydroxyethyl
methyl cellulose, 2-hydroxybutyl methyl cellulose, 2-hydroxyethyl ethyl cellulose, 2-
hydoxypropy! cellulose, and the like. Also useful as thickeners are fumed silica, attapulgite clay
and other types of clay, titanate chelating agents, and the like.

Suitable dispersants for use herein include non-ionic, anionic, and cetionic dispersants
such as 2-amino 2-methyl 1-propanol (AMP), dimethyl amino ethanol (DMAE), potassium
tripolyphosphate (KTPP), trisodium polyphosphate (TSPP), citric acid and other carboxylic
acids, and the like. Anionic polymers such as homopolymers and copolymers besed on
polycarboxylic acids, including those that have been hydrophobically- or hydrophilically-
modified, e.g., polyacrylic acid or polymethacrylic acid or maleic anhydride with various
monomers such as styrene, acrylate or methacrylate esters, diisobutylene, and other hydrophilic
or hydrophobic comonomers. Also, included are salts of the aforementioned polymers, as well as
mixtures of these dispersants.

Suitable defoamers include silicone-based and mineral oil-based defoamers, and the like.
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Coalescents are not necessary if solvent-free latex polymeric binders are used in the
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binder prepaints. Solvent-free binders typically have a low Tg and low minimum film-forming
temperature so that they are film-forming at ambient temperatures, such as about 20°C. If a
coalescent is required, preferably it is incorporated in each of binder prepaint (iii) and any other
prepaints containing latex polymeric binders. Suitable coalescents, plasticizers, and other
optional solvents include ethylene glycol, propylene glycol, hexylene glycol, 2,2 4-trimethyl-1,3-
pentanediol monoisobutyrate (TEXANOL™), glycol ethers, mineral spirits, methyl carbitol, butyl
carbitol, phthalates, adipates, and the like.

Suitable mildewcides and biocides include zinc oxide, isoi:hiazolones, triazoles, and the
like.

Suitable surfactants include cationic, anionic, and non-ionic surfactants.

As used herein, the term “road” is used as a generic term and includes any indoor or
outdoor solid surface which is or may be exposed to pedestrians, moving vehicles, tractors, or
aircrafts constantly or intermittently. Some non-limiting examples of a *road” include highways,
streets, driveways, sidewalks, runways, taxiing areas, tarmac areas, parking lots, rooftops, indoor
floors (such as in factories or shopping malls), and like surfaces. The surfece material may be
masonry, tar, asphalt, resins, concrete, cement, plaster, stone, stucco, tiles, wood, polymeric
materials, metals such as aluminum, stainless steel, or carbon steel), and combinations thereof.
All of the substrates may already have one or more layers of existing coating or paint which may
be fresh or aged.

The road-marking paint may be applied to the surface by a number of ways known to
those having ordinary skill in the art, including, but not limited to, spraying, rolling, brushing,
extrusion, and combinations thereof.

Any of the prepaints may optionally contain absorbers that accelerate the drying of the
road-marking paint, provided that the absorbers are added to the prepaint in a time frame that will
permit the application of the paint. The addition of an absorber to a prepaint will cause a rapid
increase in viscosity that may make it difficult or impossible to apply. Thus, the absorber may
need to be added immediately prior to application to the road surface. In addition, the absorbers
may be added separately. Suitable absorbers include organic superabsorbent polymers, ion-
exchange resins, hollow sphere polymers, molecular sieves, talcs, inorganic absorbers such as
inorganic superabsorbent gels and Sumica gel, porous and non-porous carbonaceous materials,

encapsulated, alkali-swellable polymers, and mixtures thereof. The level of absorber used is in
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the range of from about 0.01% by weight to about 90% by weight, preferably from about 0.1% by
weight to about 70% by weight, more preferably from about 1% by weight to about 30% by
weight, based on the total weight of the latex polymer in the final paint.

16

Postponement of road-marking paint production can be particularly advantageous when
techniques are used to accelerate the drying of the paint. Such techniques include the addition of
optional additives, such as absorbers that accelerate the drying of the road-marking paint, or the
use of reactive ingredients that crosslink/cure or “quick-set,” as defined herein. Because such
systems have a limited pot-life and must be utilized soon after preparation, formulating the road-
marking paint at the point-of-use provides an improved manufacturing technique. It becomes
much more practical to utilize such techniques because the paint is used shortly after it is
formulated. Such techniques are further enhanced by producing the road-marking peint in the
applicator(s) itself, shortly before or while the road-marking paint is applied. Production in the
applicator(s), such as one mounted on the back of a vehicle used for road striping, avoids the
problems normally associated with the use of quick-setting paints systems, i.e., the instability or
rapid absorption of water that provides the quick-setting character but requires application of the
paint sometimes within a very short time (e.g., from a few minutes to a few hours) after
activation of the quick-setting character (i.e., by mixing or addition).

Such quick-drying systems have very short dry times on the road and/or produce highly
durable markings. To achieve formulation of the paint in the applicator(s), the prepaints, pumps
and applicator(s) are advantageously mounted on vehicles that then applies the markings.

Crosslinking of water-bome road-marking paint may be achieved by adding water-
miscible or emulsified epoxies, water-borne isocyanates, silanes and the like. Quick-setting
binder systems, as described herein, also represent a type of crosslinking or curing (i.e., ionic)
and their use also benefits from postponement of the paint manufacture to the paint-of-use. This
allows the use of quick-setting components that would have very limited pot life in the road-
making paint. For example, a polyamine with a pKa that results in a protonated amine with very
little loss of the volatile base which will deprotonate it, will have poor stability, but dry very
rapidly on the road. Such quick-setting and crosslinking systems benefit from postponing
preparation of the paint up to and including preparation of the paint in the applicator(s) because
of their short pot life.

The prepaints herein permit the production of the final road-marking paint at many

locations beyond the conventional paint manufacturing facility and may include production at the
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point-of-use, such as in an on-line painting vehicle or on the job site, at a distributor, at a
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government transportation facility, and at point-of-sale (for example, manufacturer’s retail store
or large retail building-products facility).

In order to minimize the number of paint ingredients needed to prepare a range of road-
marking paints one needs to consider the extremes of key properties required for the range of
paints and then formulate prepaints which are capable of being blended in various combinations
and amounts to provide the key properties required at their extreme values as well as at
intermediate points. Specific properties may also be improved by adding paint additives which
enhance the desired property.

All ranges disclosed herein are inclusive and the minimums and maximums of the nested

ranges are combinable,
EXAMPLE

Example 1
The following ingredients are mixed to form a white opacifying prepaint which should
have PVC of 50.8%, a VS of 57.43%, and a weight solids of 79.0%:

Ingredients Amount

(1ba/100 gallons)

Opacifying pigment - TiOp 1000.0
(TiPure R-900, E.I. DuPont and Company, Wilmington, DE)

Dispersant - Tamol 901 30% 28.0

(Rohm and Haas Company, Philadelphia, PA)
Wetting Aid - Surfynol CT 136 (Air Products, Inc., Allentown, PA) 12.0

Defoamer - Drew L-493 (Drew Chemical Company, Keamny, NJ) 10.0

Acrylic Emulsion Polymer Binder 50% solids (Rhoplex AC-630, 532.7
(Rohm and Haas Company, Philadelphia, PA)

Coalescent — Texanol (Eastman Chemical, Kings Port, TN) 20.0

Water 14.2

Ammonium hydroxidé (28% NH,) 6.0

HEUR Thickener - Acrysol SCT-275 1.5

(Rohm and Haas Company, Philadelphia, PA)
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The prepaint is prepared using a laboratory mixer having a 45° pitch stirring blade. The

binder, water, dispersant, wetting aid, and defoamer are combined and mixed. The titanium
dioxide is slowly added and the mixture is stirred for 15-20 minutes. The coalescent, thickener,

ammonium hydroxide, and additional water, if necessary, are then added.

Example 2
The following ingredients are mixed to form a yellow opacifying pigment prepaint which
should have a PVC of 51.7%, a VS of 57.7%, and a weight solids of §7.5%:

Ingredien Amount
(Ibs/100 gallons)
Opacifying pigment - TiOp 181.8
(TiPure R-900, E.I. DuPont and Company, Wilmington, DE)
Yellow Pigment - Hansa Yellow (Engelhard Corp., New Jersey) 291.0
Wetting Aid - Surfynol CT136 (Air Products Inc.,Allentown, PA) 10.9
Dispersant - Tamol 901 30% 26.0
(Rohm and Haas Company, Philadeiphia, PA)
Defoamer - Drew L-493 (Drew Chemical Company, Kearny, NJ) 9.1
Acrylic Emulsion Binder 50% solids (Rhoplex AC-630) 525.4
(Rohm and Haas Company, Philadelphia, PA)
Coalescent — Texanol (Eastman Chemical, Kings Port, TN) 20.9
Water 18.8
Ammonium Hydroxide (28% NH,) 54
HEUR Thickener Acrysol SCT-275 14

(Rohm and Haas Company, Philadelphia, PA)

The prepaint is prepared using a laboratory mixer having a 45° pitch stirring blade. The
binder, water, dispersant, wetting aid and defoamer, are combined and mixed. The titanium
dioxide and yellow pigment are slowly added and the mixture is stirred for 15-20 minutes. The

coalescent, thickener, ammonium hydroxide, and additional water, if necessary, are then added.

Example 3
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The following ingredients are mixed to form an extender pigment prepaint which should
have a PVC of 61.0%, a VS of 61.4%, and a weight solids of 77.4%:

19

Ingredients Amount
(1bs/100 gallons)
Calcium Carbonate Extender - Omyacarb 5 (Omya, Proctor, VT) 845.1
Dispersant - Tamol 901 30% 4.9

(Rohm and Haas Company, Philadelphia, PA)
Wetting Agent- Surfynol CT-136 (Air Products Inc., Allentown, PA) 1.8

Defoamer - Drew L-493 (Drew Chem. Corp., Kearny, NJ) 5.0
Acrylic Binder - (Rhoplex AC-630, 50% solids o 452.0
(Rohm and Haas Company, Philadelphia, PA})
Methanol 333
Coalescent — Texanol (Eastman Chemical, Kings Port, TN) 23.3
Water 14.0
Ammonium Hydroxide (28% NH,) 3.7
HEUR Thickener - Acrysol SCT-275 0.2

(Rohm and Haas Company, Philadelphia, PA)

The prepaint is prepared using a laboratory mixer having a 45° pitch stirring blade. The
binder, water, dispersant, wetting aid and defoamer are combined and mixed. The extender
pigment is slowly added and the mixture is stirred for 15-20 minutes. The methanol, coalescent,

thickener, ammonium hydroxide, and additional water, if necessary, are then added.

Example 4

The following ingredients are mixed to form polyamine prepaint which should be quick-
setting. It should have a PVC of 0%, & VS of 27.4%, and a weight solids of 28.8%:

Ingredients Amount
(1bs/100 gallons)
Polyamine (29.8%)* 837.54
Water 12,5
Methanol 20.0

* As described in US 6,013,721, example 3.
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following manner:
Paint
Prepaints (lbs.) Water

No.

VWhite Extender Polyamine

Ex.1) (Ex.3) (Ex.4)
5-1 16044 1244.88 - 15.4
52 11231 1286.38 - 15.4
5-3 160.44 124488 8.0 1.7
54 11231 1286.38 8.0 1.7
5-5 160.44 124488 16.0 -
5-6 11231 1286.38 16.0 -

The resulting paints should have the following properties:

Paint

No.

5-1
5-2
5-3
3-4
5-5
5-5

2l 7°

White road-marking paints are formed by combining the prepaints described above in the

PVC (%) VS(%)
60.0 60.0
60.3 60.0
60.0 60.1
60.3 60.1
60.0 60.2
60.3 60.2

Paint Properties

WS (%)

76.7
76.7
76.9
769
77.1
77.1

Paint No. 5-1 is a slower dry white traffic paint. Paint No. 5-2 is a lower cost, slower dry white

traffic paint. Paint No. 5-3 is a fast dry white traffic paint, Paint No. 5-4 is a lower cost, fast dry
white traffic paint. Paint No. 5-5 is a faster dry, white traffic paint. Paint No. 5-6 is a lower cost,
faster dry white traffic paint.

Example 6
Yellow road-marking paints may be formed by combining the prepaints described above
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in the following manner:
Paint
No. Prepaints (Ibs.) Water

Yellow Extender Polyamine
(Ex. 2) (Ex. 3) {Ex. 4)

6-1 119.98 1231.05 - 154
6-2 76.35 1286.38 - 15.4
6-3 119.98 1231.05 8.0 7.7
6-4 76.35 1286.38 8.0 7.7
6-5 119.98 1231.05 16.0 § -
76.35 1286.38 16.0 -

The resulting paints should have the following properties:

Paint
Ne, Paint Properties

PVC (%) VS(%) WS(%)
6-1 60.0 60.0 75.7
6-2 60.3 60.0 76.0
6-3 60.0 60.1 75.9
6-4 60.3 60.1 76.2
6-5 60.0 60.2 76.1
6-6 60.3 60.2 76.4

Paint No. 6-1 is a slower dry yellow traffic paint. Paint No. 6-2 is a lower cost, slower dry
yellow traffic paint. Paint No. 6-3 is a fast dry yellow traffic paint. Paint No. 6-4 is a lower cost,
fast dry yellow traffic paint. Paint No. 6-5 is a faster dry, yellow traffic paint; and Paint No. 6-6
is a lower cost, faster dry yellow traffic paint.
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WHAT IS CLAIMED IS:

l. A set of different, but mutually compatible, fluid prepaints, which set comprises:
(i) atleast one opacifying prepaint comprising at least one white opacifying
pigment; _
(i) at least one extender prepaint comprising at least one extender pigment; and
(iii) at least one binder prepaint comprising at least one polymeric binder.
wherein the prepaints are sufficient to form at least one road-marking paint line.

2, A set of different, but mutually compatible, fluid prepaints, which set comprises:
(I) at least one opacifying/binder prepaint t;omprising at least one white opacifying
pigment and at least one polymeric binder; and
(II) at least one extender/binder prepaint comprising at least one extender pigment
and at least one polymeric binder;

wherein the prepaints are sufficient to form at least one road-marking paint line.

3. The set of prepaints of claim 1 or claim 2, which further comprises at least one fluid
prepaint comprising a quick-setting ingredient.

4, The set of prepaints of claim 1, wherein the prepaints further comprise a quick-setting
ingredient.

5. The set of prepaints of claim 1 or claim 2, wherein the polymeric binder is a quick-setting
binder.

6. The set of prepaints of claim 1 or claim 2, wherein the polymeric binder is a latex
polymer.

7. The set of prepaints of claim 1 or claim 2, wherein the number of prepaints is from
3to 15.

8. The set of prepaints of claim 1 or claim 2, wherein the opacifying prepaint further

comprises at least one colorant.
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5. The set of prepaints of claim 8, wherein the colorant is white or yellow.

10. A method of forming at least one road-marking paint line, which method comprises the
steps of:
(a) providing a set of different, but mutually compatible, fluid prepaints which set
comprises:
® at least one opacifying prepaint comprising at least one white opacifying
pigment;
(if)  at least one extender prepaint comprising at least one extender pigment;
and
@ii) at least one fluid binder prepaint comprising at least one polymeric binder;
and
(b)  dispensing a predetermined amount of each of the prepaints into containers or
applicator(s) to form the road-marking paint line,

11. A method of forming a range of road-marking paints, which range comprises at least two
paint lines, which method comprises the steps of:
(@) providing a set of different, but mutually compatible, fluid prepaints sufficient to
formulate at least two paint lines, which set comprises:
(i) at least ane opacifying prepaint comprising at least one white opacifying
pigment;
(ii)  at least one extender prepaint comprising at least one extender pigment;
(iii)  at least one binder prepaint comprising at least one polymeric binder; and
(iv)  atleast one additional different fluid prepaint selected from the group
consisting of prepaints (i), (ii), or (iii); and
(b)  dispensing a predetermined amount of each of the prepaints into containers or

applicator(s) to form the road-marking paint liner.
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12. A method of forming at least one road-marking paint line, which method comprises the

steps of:
(a) providing a set of different, but mutually compatible, fluid prepaints, which set

24

comprises:
()] at least one opacifying/binder prepaint comprising at least one white
opacifying pigment and at least one polymeric binder; and
(II) at least one extender binder prepaint comprising at least one extender
pigment and at least one polymeric binder; and
(b)  dispensing a predetermined amount of each of the prepaints into containers or
applicator(s) to form the road-marking paint line.

13. A method of forming a range of road-marking paints, the range comprising at least two
paint lines, which method comprises the steps of:
(8)  providing a set of different, but mutually compatible, fluid prepaints sufficient to
formulate at least two paint lines, which set comprises:
(i) at least one opacifying/binder prepaint comprising at least one white
opacifying pigment and at lt.'.ast one polymeric binder;
(ii) at least one fluid extender/binder prepaint comprising at least one extender
pigment and at least one polymeric binder; and
(iii) at least one additional different fluid prepaint selected from the group
consisting of prepints (T) and (IT); and
(b) dispensing a predetermined amount of each of the prepaints into containers or

applicator to form the road-marking paint lines.

14.  The method of claim 10, 11, 12 or 13, wherein the set of prepaints further comprises at

least one fluid prepaint comprising & quick-setting component.
15.  The method of claim 10, 11, 12 or 13, wherein the opacifying prepaint (i), the binder

prepaint (ii), the opacifying/binder prepaint (I), or extender/binder prepaint (II) further comprises

a quick setting component.
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16.  The method of claim 10, 11, 12 or 13, wherein the polymeric binder is a quick-setting

25

binder.
17. The method of claim 10, 11, 12 or 13, wherein the polymeric binder is a latex polymer,
18.  The method of claim 10, 11, 12 or 13, wherein the number of prepeints is from 4 to 15.

19.  The method of claim 10 or claim 11, which further comprises the step of mixing the
prepaints before, while, or after they are dispensed into the containers.

20.  The method of claim 10 or claim 11, which further comprises the step of mixing the
prepaints before or while they are dispensed into the applicator(s).

21l.  The method of claim 12 or claim 13, which further comprises the step of mixing the
prepaints before, while, or after they are dispensed into the containers.

22,  The method of claim 12 or claim 13, which further comprises the step of mixing the
prepaints before or while they are dispensed into the applicator(s).

23.  The method of claim 10, 11, 12 or 13, which further comprises the step of adjusting the
viscosity of the prepaints before, while, or after they are dispensed into the containers.

24.  The method of claim 10, 11, 12 or 13, which further comprises the step of adjusting the
viscosity of the prepaints before or while they are dispensed into the applicator(s).

25.  The method of claim 10, 11, 12 or 13, which further comprises the step of adding
additional ingredients that enhance the application or final performance properties of the road-

marking paint.

26.  The method of claim 10, 11, 12 or 13, which further comprises the step of adding at least
one colorant to the dispensed prepaints. '

NYB 1220997.1



%

26

27.  The method of claim 26, wherein the colorant is white or yellow.

28.  The method of claim 10, 11, 12 or 13, wherein the opacifying prepaint (i) further

comprises at least one colorant.

29.  The method of claim 12 or 13, wherein the opacifying/binder prepaint (T) further

comprises at least one colorant.
30.  The method of claim 29, wherein the colorant is white or yellow.

31.  The method of claim 10, 11, 12 or 13, wherein the method is carried out at a paint
manufacturing facility.

32.  The method of claim 10, 11, 12 or 13, wherein the method is carried out at a point-of-sale.
33.  The method of claim 10, 11, 12 or 13, wherein the method is carried out at a point-of-use.
34.  The method of claim 10, 11, 12 or 13, wherein the method is controlled by a computer.
35. A device capable of carrying out the method of claim 10, 11, 12 or 13.

36. A vehicle which includes the device of claim 35 wherein the devices is mounted on said
vehicle.
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ABSTRACT

Sets of prepaints useful for forming a road-marking paint line are provided. Also
provided are methods which permit the person applying the road-marking paint to vary the
properties of the road-marking paint at the application point to suit the ambient conditions,
including temperature, humidity, traffic flow and the like.

NYB 1220997.1
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APOSTILLE
{Convention de La Haye du 5 octobre 1961)

. Couniry: United States of America

This public document has been signed by Catherine B. Boccuti

. acting in the capacity of Notary Public, Montgomery County

bears the seal/stamp Catherine B. Boceuti, Notary Public, Commonwealth of Pennsylvania

Certified

at Harrisburg, Pennsylvania 6. The 19" day of July, 2001

by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania
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EDIFICIO SISKI
CARRERA da N' 72-35
BOGOTA, 8 - COLOMBIA

REPRESENTACION Y PODER

<O  @XTI
Representacién y Poder con autenticecién notarial y Apostille
para patentes, modelos de utilidad, disefios industriales,
marcas de fibrica, nombres comerciales, enseiias, nombres
de dominio, lemas comerciales, licencias.

Representation and Power-of-Attorney with notarial
authentication and Apostille for patents, utility models,
industrial designs, trademarks, commere¢ial names, trade

emblems, domain names, s!_og!ns, licenses.
REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)/I (we), the undersigned
John Michael FRIEL

domiciliado (s) enfor 341 Beech Street,

Warminster, PA 18974, United States

of America,

por ¢l presente nombmamos a EMILIO FERRERO, tpa 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
.;3555 y GERMAN CAVELIER, tpa. 832, domiciliados en la Carrera 4a
® 72-35, Bogotf, Colombia, en obedecimiento a lo dispuesto en el
pardgrafo 1o del Articulo 543 det Cédigo de Comereio, el primero como
principal y los dermds como suplentes, en su orden, como mis (nuestros)
representantes en todos los asuntos de propiedad industrial con facultad
para recibir notificaciones y nombrar spodersdos judicisles o
extrajudiciales. El primer representante suplente reemplazard al principal
en caso de susencia o impedimento temporal o definitivo de aquél. La
misma regla se aplicard cuando el segundo representante suplente haya
de reemplazar al primero, o el tercero al segundo. En tales casos, el
represeniante principal, o el primero, o scgundo suplente, en su caso, 0
ambos, declararfn su intencién de no ejercer la representacién mediante
declaracidn sutenticada por Notario Pdblico en Colombia, o por Notario
u otro Funcionario Pdblico, o Cénsul de Colombia, en el extranjero; y si
s¢ tratare de impedimento, con el certifieado respectivo. Si alguno de los
nombredos faltare definitivamente, el siguiente tomard su lugar. Cuando-
cesare la ausencia o impedimento del representante principal, o de s
primero o segundo suplentes, en su caso, podrin ejercer la
.cpr:senucién. en su orden, uno u otros segin el caso, asumiéndola por
¢l solo hecho de ejercerla, cesando en ese momento el ejercicio de la
representacién por el primero, segundo o tercer suplente en su caso.
Ademds, conficro (conferimos) poder a los sbogados amriba nombrados,
para obtener la proteccidn de mi (nuestra) propiedad industrial y contra
la competencia desleal, a cuyo efecto eutorizo (amos) a los dichos
apoderados para que me (nos) representen ante cualesquicra entidades o
personas, cjerzan o no jurisdiccidn, especialmente ante las del orden
administrativo, contencioso- administrative y judicial, asi como los
tribunales de arbitramento, en todo lo concemniente a los siguientes
asuntos: a) Obiencidn de patentes de invencién, modelos de utilidad y
disefios industriales; el registro de marcas de fibrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
enseias, nombres de dominio, variedades vegetales y denominasiones de
origen; su 'rennw:idn. traspaso, cambio de nombre o domicilio,
cancelacién voluntaria; y el registro de licencias de uso de esos derechos;
b} Las scriones de competencia deslesl, proteccién del consumidor,
oposiciones u observaciones, cancelacidn administrativa y judicial,
nulidad, medidas cautelares, concesién de licencias, 1a nuels, la
proteccion de secretos industriales, y en general los juicios civiles,
penales, administrativos o contencioso administrativos relacionados con

© CAVELIER ABOGADOS
WPPODEDI-181 (MINUTA N*12.1.1.2.6 USA)

in due compliance with the terms of paragraph st of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
23555 and GERMAN CAVELIER, tpe. 832, domiciled at Carrera 4a N°
72 35, Bogotd, Colombia, the first as principal and the others as
alternates, in the order of their appointment, as our representatives for all
industrial property matters with faculty to receive notifications and to
appoint attomneys in and out of Court. The first alternate ghall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is to
replace the first ane, or when the third is to replace the first or second
glternates in their turn, or both of them, second. In such cases, the
principal representative, or the first or second altemnates in their tum, or
both of them, shall state their intention not to act as representatives
through a declamtion given before a Notary Public in Colombia, or before
a Notary or another Public Official or a Colombian Consul abroad; and in
case of impediment, the appropriate certificate shall suffice. If any of the
appointees were to be definitely absent, the following alternate shall take
his place. When the absence or impediment of the principal
representtive, or of the first or second altemnate in their tum ceases, the
representation can be taken again in their sequence, by the principal, the
first or second alternate depending on case, and the mere fact or its
exercise will suffice. The excrcise of the represenwtion by the first,

second or third altemates in their turn shall end at such time. In addition,

we grant & I?Wﬂﬂmumm : opgeof. the above named
attormeys at Wmm 11, TN prfitection of my (our)
industriat pro, AR R Mont for which purpose |

{we) authorize Al e At the (us) before any
authorities or “g'! n m i3 J] ‘ﬁ'_' on, specially those
sdministrative, g | ARvVErcontel ‘_'_1 al, a5 well as before
Arbitration Gl gaRa P 47¥ __ the following: a}
Obtminment of ,_-t!li Ppimodels "SHe° indiswisl designs; the
registration of trad 5 efensiVe” and service mmarks,
slogans, commercial nblems, domain names, vegetal
varicties and denominations §f origin; itsN\gnewal, assignment, change of
name or domicile, voluntary chncellation; and the registration of licenses
of use of the above rights; b) Agtions of unfair competition, protection to
the consumer, oppositions or \pbservations, administrative or Court
cancellation, nullity, infringementMgeathting of licenses, the action for writ
mandzmus, the protection of trade secrets, and in generul the civil, penal,
and administrative suits relating to those rights; actions and suits




estos derechos; acciones y procesos que promovamos O St noa institured by roe (us) or against me (us). And that in all the sbove matters
promuevan. Y para que en todos los anmtos arriba determinados, puedan they may substitute this Power of Atorney, compromise, conciliate, admit
sustituir este mandato, trensigir, concilisr, admitir los hechos del the fucts of the case, desiat, cancel, receive, resign, and rutify acts done by
proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos de representatives without a power of attorey. oLt o

agentes oficiosos.

Dado y firmado hoy/Given and signed this /qﬁﬂ"'"’/, 0700/

M%W 4 7”’ S -
oy To AN MICHREL FRIEL . - - ..

-

"Firma

© CAVELIER ABOGADOS
WPPODEOL-181 (MINUTA N°12.1.1.2.6 USA)



CERTIFICADO NOTARIAL (INDIVIDU )

A los dias del mes de
de 200 ante mi, Notario Piiblico o Funcionario Autorizado
dc -

comparecié{eron) personalmente
John Michael FRIEL -

2 quien{es) doy fe de conocer y me consta que es{son) la(s)

persona(s) firmante(s) del documento que precede, y qmen(es)

g

NOTARIAL CERTIFICATE (INDIVIDUAL) ,F I

On this / day of

200/ _ before me, = Notary or Atesting cﬁcm of
i ol
cared ohn Miché€l FRIEL

to me known, and known t me to be the person(s) who
executed that fnregoing document, and who hag(have) legal

personally

tiene{n) capacidad legal pars otorgarlo RRGRIE 4L
m 8. Boennl Notary Publio
_ vﬂmw
Notario Piiblico o Funcionario AutoriZgger p) ﬂcinlw

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de 200_

Comparecid(eron) ante mi
quien{es) conozco penounlm;:ntz y que firma(n) este

documento en representacidn de la  Sociedad/compadia
denominada

‘:eniﬁco:

1. Que he visto los siguien'tes documentos:*

2.  Que dichos documentos prueban lo siguiente:

2.1. Que

es una Sociedad/Compailia legalmente constituida y existente
de acuerdo con las leyes de

2.2. Que el domicilio de dicha Sociedad/Compaiia es

2.3. Que el objeto u objetos para los cuales sc otorga el presente
poder estin comprendidos dentro del objeto social de la
mencionada Socieded/Compailia.

2.4, Que cl(los) Sr.(Sres.)

esti(n) sutorizado(s) para otorgar el presente Poder.

Ciudad

Estado

Hoy - de200

* Los documentos deben identificarse con fecha y origen

© CAVELIER ABOGADQS
WPPODEDI-18]1 (MINUTA N*11.1.1.2.6 USA)

NOTARIAL CERTIFICATE (CORPORATION)

On this day of 200
appeared before me .

who(m) I know personally and who(m) signed this document as
mpmsmmive(?) of the Corporation/Company named

I centify:

1.  That I have seen the following documents:*

2.  That the sbove docurnents duly prove the following:

2.1, That

is 2 Corpomtion/Company legally constituted and in existence
in accordance with the laws

2.2. That the domicile of said Corporation/Company is

2.3. That the purpose or purposes for which the present Power
of Atiorney is %\\:Mdﬁ corporation
purposes  set NS o lgoo e m’ﬁ mentioned
Corporation/C ﬁﬁ“ﬁman“
Jt:'a—;.:-nau-q-.}

2.4. That Mr. (M%srr 03 A&Q I

* Documents must be identified with date and origin
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1. Country: ... eassesasstrsnsenssr st rasa st s tsnstaseasans
This public document
2. hasbeensigned by ....ccccomriiiiiiiiriniin e e
3.  actingin the capacity of ...coveerienrrnniicii s
4. bearstheseal/stamp of ..........ccccvvviiieeereimimirarriereren
Certified
5. At 6.the......c.coccvcircrnienrennsn
7 S 2
TR 1 A
9.  Seal/stamp 10. Signature
oM NT2210 SAFTO ENCARGADO ui
e 5 s Socee s 3
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

Country: United States of America
This public document has been signed by Catherine B, Boceuti
acting in the capacity of Notary Public, Montgomery County

bears the seal/stamp Catherine B. Boccuti, Notary Public, Commonwealth of Pennsylvania

Certified
at Harrisburg, Pennsylvania 6. The 19™ day of July, 2001
by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania
No__ (117702

Seal/Stamp _ ~=

o
o

10. Signature:

UE SAVTAFE DF BOGCTA, HAGO COVETAR OUE {
ESIA COPLA FOTOSTATICA CONCIDE CONELOR- §
OUIAL OUE HE TENDO A LA YSTA .

Bl
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REPRESENTACION Y PODER

33 A%

Representacién y Poder con autenticacién notarial y Apostille
para patentes, modelos de utllidad, disedios industriales,
marcas de fébrica, nombres comerciales, ensefias, nombres
de dominio, lemas comerciales, licencins.

Representation and Power-of-Attorney with notarial
authentication and Apostille for patents, utility models,
Industrial designs, trademarks, commercial names, trade

emblems, domain names, slogans, licenses.
REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)/I (we), the undersigned
John WilTliam HOOK III . -

domiciliado (s) enfor 410 Twin Streams Drive,

Warminster, PA 18794, United States

of America,

por el presente nombrames a EMILIO FERRERO, tpa 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 y GERMAN CAVELIER, tpa. 832, domiciliados en la Carrera 42
N® 72-15, Bogotd, Colombia, en obedecimiento a lo dispuesto en el
parigrafo 10 del Articulo 543 del Cédigo de Comercio, e primero como
principal y los demis como suplentes, en su orden, como mis {nuestros)
representantes en todos los asuntos de propiedad ndustrial con facutad
para recibir notificaciones y nombrar spoderados judiciales o
extrajudiciales. EI primer representante suplente reemplazard sl principal
en caso de sugencia o impedimento temporal o definitivo de aquél. La
mistna regla se aplicard cuando el segundo representante suplente haya
de reemmplazer al primero, o ¢l tercero al segundo. En tales casos, el
representante principal, o el primero, o segundo suplente, en su cuso, ©
ambos, declarardn su intencién de no ejercer ia representacién mediante
decleracidn sutenticada por Notario Piiblico en Colombia, o por Notario
u otro Funcionario Piblico, o Cénsul de Colombia, en el extrenjero; y si
se tratare de impedimento, eon ¢l certificado respectivo. Si alguno de los
nombrados faltare defmitivamente, e] siguiente tomara su luger. Cuando
cesare la susencia o impedimento del representnte principal, o de su
primero o segundo suplentes, en su caso, podrin ejercer la
representacidn, en su orden, uno u otros segin el caso, asumiéndola por
el solo hecho de ejercerla, cesando en ese momento el gjercicio de la
representacién por el primero, segundo o tercer suplente en su caso.

Ademis, confiero (conferimos) poder a los abogados arriba nombrados,
para obtener la proteccién de mi (nuestra} propiedad industrial y contra
la competencia desleal, 2 cuyo efecto autorizo (amos) & los dichos
apoderados para que me (nos) representen ante cualesquiera entidades o
personas, ejerzan o no jurisdiccidn, especialmente ante las del orden
adminismativo, contencioso- administrativo y judicial, asi como los
tribunales de arbitramento, en todo lo concemiente a los siguientes
asuntos: 8) Obtencién de patentes de invencitn, modeios de utilided y
disefios industrizles; el registro de marcas de  fibrica, =olectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
enscfias, nombres de dominio, variedades vegetales y denominaciones de
origen; su renovacidn, traspaso, cambio de nombre o domicilio,
cancelacidn volunteria; y el registro de licencias de uso de esos derechos;
b) Las acciones de competencia desleal, proteccién del consumidor,
oposiciones u observaciones, cencelacién administrativa v judicial,
nulidad, medidas cauelares, concesién de licencias, la tutels, la
proteccién de secretos industriales, y en general los juicios civiles,
penales, edministrativos o contencioso sdministrativos relacionados con

CAVELIER ABOGADOS
WPPODED1-181 (MINUTA N°12.1.1.2.6 USA)

in due compliance with the terms of paragraph 1st. of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 4a N°
72 35, Bogotd, Colombia, the first as principal and the others as
alternates, in the order of their appointment, as our representatives for all
indugtrial property matters with facuity to receive notifications and to
appoint sttomeys in and out of Court. The first alternate shall replace the
principal in case of his absence or of temporal or definitive impediment,
The same rule will epply when the second alternate representative is to
replace the first one, or when the third is to replace the first or second
gltemnates in their tum, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their turn, or
both of them, shall state their intention not to act as representatives
through a declaration given before a Notary Public in Colombia, or before
& Notary or another Public Official or a Colombian Consul abroad; and in
case of impediment, the approprite certificare ghall suffice. If any of the
appointees were to be definitely absent, the following alternate shall take
his place. When the sbsence or impediment of the principal
mprummnwv:"ornfﬂ\eﬁmormndded:mmmthe

it Beend the mere fact or its
- ation by the first,
$II°H a1 such time. In addition,
,- e Maver of the above named
e e N
FrEiNOLE iﬁe protection of my (our)
: Bt Fomperition, for which purpose |
dey gpeesent me (us) before any
wnhout junldn:uon, specially those
tentious end judicial, as well as before
concemning the following: &)

ective, defensive and service marks,
slogans, commerciall names, emblems, domein nemes, vegetal
varicties and denominaions of ; its renewal, assignment, change ot
name or domicile, voluktary cancellation; and the registration of licenses
) ofuuofthelbowngh - b) Actions of unfair competition, protection tc
the consumer, o observations, administrative or Cour
cancellation, nullity, infringement, granting of licenses, the action for wri’
mandamus, the protection of trade secrets, and in general the civil, penal

md administrative suits relating to those rights; actions and suit



estos derechos; acciones y procesos que promovamos © 3¢ TOS instintted by me (us) or against me (us). And that in all the sbove matters
promuevan. Y para que en todos los asuntos arriba determinados, puedan they may substitute this Power of Attomney, compromise, conciliate, admi:
sustituir este mandsto, transigir, concilier, admitir los hechos del the facts of the case, desist, cancel, receive, resign, and ratify acts done by
proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos de representatives without a power of aftorney. )

agentes oficiosos.

Dado y firmado hoy/Given and signed this \_.rz_)n!__{ /} 200/

CAVELIER ABOGADOS
WPPODED!-181 (MINUTA N°12.1.1.2.6 USA)



. =
L

CERTIFICADO NOTARIAL (INDIVIDUO)

Alos dias del mes de

de 200 ante mi, Notario Pdblico 0 Funcionario Autorizado
de

i Imente
e BT o PR TTT

%

NOTARIAL CERTIFICATE (INDIVIDUAL)

On this / day of

200_/ _ before me, a Notary Pulffic’or Atmtmg Offi cml of

<" John Wi117am HOOK 111

a quien(es) doy fe de conocer y me consta que es(son) la(s)

persona(s) firmante(s) del documeato que precede, y quien(es)
tiene(n) capacidad legal para otorgario

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de
Comparecio{eron) ante mi

de 200

tomhlown,mdknownmmmbethepemn(s;wlm

B,
w wm .
Notario Piiblico o Funcionario Autorizado —Notary Public or Attest:mg Oﬁl:llm‘_

NOTARIAL CERTIFICATE (CORPORATION)

Onthis _  dayof 200
appeared before me

quicn(es) conozco personalmente y que firma(n) este
documento en representacién de la Sociedad/compafiia
denominada

who(m) I know personally and who(m) signed this document as
representative(s) of the Corporation/Company named

Certifico:

1. Que he visto los siguientes documentos:*

2, Que dichos documentos prueban lo siguiente:

2.1. Que

I certify:

1.  That[ have seen the following documents:*

2.  Thatthe above documents duly prove the following:

2.1. That

es una Sociedad/Compadia legalmente constituida y existente
de acuerdo con las leyes de

2.2. Que el domicilio de dicha Sociedad/Compaiiis es

is a Corpomtion/Company legally constituted and in existence
in accordance with the laws

2.2. That the domicile of said Corporation/Company is

2.3. Que ¢l objeto u objetos para los cuales se otorga el presente
poder estin comprendidos deatro del objeto social de la

COMSTA CUE
%ﬁ%‘“““
TEHD0 A
2.3. Thatthep o es-for "WHItH:

of Attorney is gis =*" j

mencionada Sociedad/Compadiia. purposes set fgrthiy "“‘-'iﬁ E. e
CorponnonlComgny %ﬁ, SE AL f
by | I\::;'I_*I\E""Z'BM'\.A., R
2.4. Que cl(los) Sr{Sres.) 2.4. That Mr.(MesStagjafant. o w v 3
esti{n) autorizado{s) para otargar el presente Poder. is(are) suthorized to ga present Power of Attorney.
Ciudad City
Estado State
Hoy de200__ | This day of 200

* Los documentos deben identificarse con fecha y origen

© CAVELIER ABOGADOS
WPPODED!-181 (MINUTA N*12.1.1.2.6 USA)

Notario Ptblico o Funcionario Autorizado -- Notary Public or Attesting Oficial

* Documents must be identified with date and origin
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APOSTILLE
_ (Conventior de La Haye du 5 octobre 1961)
L. COURMY: covcircnimscrersnsassmssisencnessssnsssnssnnsssenssansis
This public document
has been signed by ......coviinveeinimiivrciisi e e e
3. actinginthecapaeity of ........ccoveivvenimncnienrnirnrcneeens
bears the seal/stamp of ..........c.ovorvrevemvmmicnrrecccnineninannan,
Certified
5. at.cen 6.the...cooeniiiiiriiiiincenene
e R . .
B, NO. i e e e
9.  Seal/stamp 10. Signature

© CAVELIER ABOGADOS
WPPODED!-181 (MINUTA N"12.1.1.2.6 USA)
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SECRETARY OF STATE

APOSTILLE

(Convention de La Haye du 5 oclobre 1961)

. Country: United States of America

This public document

. has been signed by Kerry Amundsen-Dow
. acting in the capacity of Notary Public, State of California

. bears the seal/stamp of Kerry Amundsen-Dow, Notary Pubilic,

Siate of California
CERTIFIED
. At Sacramento, California

E $

. the 17th day of July 2001 Gy
i SRy
. by Deputy Secretary of State, State of California - ok g 7 _y
COMD MOTARK) K70 ENCARGADD O e | Bl
' 0F SANTAPE DE POGOTA, HAGD CONMITML GRS R, T8 S, <,
. No. 102181 : ‘aﬁﬁé‘.m%mm r.:: .:_‘_‘EE‘& o

10. Signature”

BILL JONES
Secretary of State

BY _ C CGixhhe

i
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REPRESENTACION Y PODER

SR SeA 07 36;’?

Representacién y Poder con autenticaclén notarial y Apostille
para patentes, modelos de utilidad, disefios Industriales,
marcas de fibrica, nombres comercinles, ensefiss, nomhres
de dominio, lemas camerciales, licencias.

Representation and Power-of-Attormey with notarial
authentication and Apostille for patents, utllity models,
industrial designs, trademarks, commercial names, trade

emblems, domain names, slogans, licenses.
REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)/I (we), the undersigned
Bernhard Helmut LIESER

domiciliado (s) en/or

818 S. Patton Avenue,

San Pedro, CA 90731, United States

of America,

por el presente nombmmos a EMILIO FERRERO, tpa 31929;
GONZALO PERDOMO, tpa. B31; LUZ CLEMENCIA DE PAEZ, tpa.
555 y GERMAN CAVELIER, tpa. 832, domiciliados en la Carrera 4a
® 72-35, Bogotl, Colombis, en obedecimiento a lo dispuesto en el
parigrafo 1o del Articulo 543 del Cddigo de Comercio, el primero como
principal y los demés como suplentes, en su orden, como mis (nucstros)
representantes en todos los asuntos de propiedad industrial con facultad
para recibir notificaciones y nombrar apoderados judiciales o
extrajudiciales. El primer representante suplente reemplazara al principal
~n caso de ausencies o impedimento temporal o definitivo de acuél. La
misma regla sc aplicark cuando el segundo representante suplente hays
de recmplazar al primero, o el tercero al segundo. En tales casos, el
representante principal, o el primero, o segundo suplente, en su caso, 0
ambos, declararin su intencidn de no cjercer |n representacidn mediante
declaracibn sutenticadn por Notario Piblico en Colombin, o por Notario
u otro Funcionario Piiblico, 6 Cénsul de Colombia, en el extranjero; y si
s¢ tratare de impedimento, con el certificado respectivo. Si alguno de Jos
nombrados faliare definitivamente, el siguiente tomaré su lugar. Cuando
cesare 12 ausenciy o impedimento del representante principal, o de su
rimeroc o segundo suplentes, en su caso, podrin ejercer la
‘prescmacién, en su orden, uno u otros segdn ¢l caso, asumiéndola por
¢l solo hecho de ejercerln, cesando en ese momento el ejercicio de la
representacién por el primero, segundo o tercer suplente en su caso.
Adcmis, confiero (corferimos) poder a los abogados arriba nombrados,
para obtencr la proteccidn de mi (nuestra) propiedad industrial y contra
la competencia deslesl, a cuyo efecto autorizo (amos) a los dichos
apoderados pure que me (nos) representen ante cualesquicra entidades o
personas, cjerzan o na jurisdiccién, especialmente ante las del orden
administrativo, contencioso- administrativo y judicial, asi como los
tribunules de sibitramento, en todo lo concemicnte a los siguicntes
asuntos; 8) Obtencidn de patentes de invencidn, modelos de utilidad y
disefios industnales; el regiswo de marcas de  fabrica, coicciivas,
defensivas. dc servicio, lemas comerciales, nombres comerciales,
ensefiz., nombres dc dominio, varicdades vegetales y denomineciones de
origen; su renovacién, traspaso, cambio de nombre o domicilio,
cancelacién v_uluman'n; y €l registro de licencins de uso de esos derechos;
b) Las ecciones de competencia desleal, proteccién del consumidor,
oposiciones u obscrvaciones, cancelacién administrativa y judicial,
nulidad, medidas cautelares, conccsién de licencias, la tutela, la
proteccién de secretos industriales, y en general los juicios civiles,
penales, sdministrativos o contencioso administratives relacionados con

© CAVELIER ABOGADOS \
WPPODEQ]-181 (MINUTA N*12.1.1.2.6 USA)

in due compliance with the terms of paragraph 1st. of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31925;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 42 N*®
72 35, Bogots, Colombia, the first es principal and the others as
alternates, in the order of their appointment, as our representatives for all
industrial property matters with faculty to receive notifications and to
appeint attorneys in and out of Court. The first alternate shall replace the
principal in case of his absence or of temporl or definitive impediment.
The same rule will apply when the second alternate representative is to
replace the first one, or when the third is to replacc the first or second
alternates in their tum, or both of them, sccond. In such cases, the
principal representative, or the first or second alternates in their tumn, or
both of them, shall state their intention not to sct as representatives
through a declaration given before a Notary Public in Colombia, or before
& Notary or another Public Official or a8 Colombian Consul abroad; and in
casc of impediment, the oppropriate certificate shall suffice. If any of the
appointees were 1o be definitely absent, the following alternate shall take
his placc. When the absence or impediment of the principal
representative, or of the first or second eltemate in their tum ceases, the
representation cnn i .III girs y the principal, the
first or second plmMTHmﬁm%mﬂ e mere fact or its
mglliﬂ m%ﬂﬂ*

exercise will su 119, ““ tion by the first,
i time. In addition,

second or thind I -1
X m Eﬂmm ihe sbove named

we grant a P <
altomeys at ll o) {hhtal 59 ; ‘%l%uon of my (our)
'. gatrist:b _. ‘ 'y r which purpose [
' Wﬁ! “”" (us) before any
o SR jurl!a:!cnon. specially those

contentious and judicial, as well as befare
All matters concerning the following: a)

autharities or pe

regisiration of ollective, defensive and service marks,
slogans, commerei ade emblems, domain names, vegetal
varictics and denominations of origin; its renewal, assignment, change of
name or domicile, voluntary cancellation; and the registration of licenses
of use of the above rights; b) Actions of unfair competition, protection to
the consumcr, oppositions or observations, administrative or Court
canccllation, nullity, infringement, granting of licenscs, the action for writ
mandamus, the protection of trade secrets, and in gencral the civil, penal,
and edministmtive suits relating to those rights; actions and suits



estos derechos; acciones y procesos que promovamos o se nos
promuevan. Y para que en todos los ssuntos arriba determinados, puedan
sustituir este mandato, transigir, conciliar, edmitir los hechos del
proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos de
agentes oficiosos.

s set

instituted bym(ul)orlgninstm(us).Andthninlllﬂlelbo\Femn.m'
they may substitute this Power of Attorney, compromise, conciliate, admit
the facts of the case, desist, cancel, receive, resign, and ratify scts done by
representatives without a power of attorney.

Dado y firmado hoy/Given and signed this___{1P&C# 11, 2001
. .. SA~R And , CA
porby _ BEAWAARD : HELMIT LIESEK

Signature

e b lund Biesd

= Bt ww

COMS N

H:nmo o!lmn
“_"“:‘;;T DE BOGOIA, HAGO: ZONSTRA et
TOSTATICA COMCIGE SON'EL O

GivAL e |ﬁ
¥ 'Emo ALA VIR

© CAVELIER ABOGADOS
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CERTIFICADO NOTARIAL (INDIVIDUO)

pa

NOTARIAL CERTIFICATE (INDIVIDUAL) 3 qF

On this ‘H'h" day of slutu‘ -

Alos dias del mes de

de 200____ ante mi, Notario Pilblico o Funcionario Autorizado 200_| before me, a Notary Public or AttestingOfficiat of
de

comparecié(eron) personalmente personally sppeared _Cernhard Helmut LIESER

Bernhard HeTmut LIESER

a quien(es) doy fe de conocer y me consta que es(son) 1a(s)
persona(s) firmante(s) del documento que precede, y quien{es)
tiene(n) capacided legal para otorgarlo

Notario Piiblico o Funcionario Autorigag

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de
Compareciéd{eron) ante mi

de 200

tomknown.andlmowntnmebbeth:pmon(s)who
Rovells L d who has(have) legal

NOTARIAL CERTIFICATE (CORPORATION)
On this day of 200
appeared before me

quien(es) personalmente y que firma(n) este
documento en representacibn de la Sociedad/compailia
denominada

who{m) I know personally and who{m) signed this document as
representative(s} of the Corporation/Company named

.:rtiﬁco:

1.  Que he visto los siguientes documentos:*

2. Que dichos documnentos prucban lo siguiente:

2.1. Que

I certify:

1, ThatIhave seen the following documents:*

2.  That the above documents duly prove the following:

2.1. That

es una Sociedad/Compailia legalmente constimida y existente
de acuerdo con las leyes de

is a Corporation/Company legally constituted and in existence '
in accordence with the laws

2.2. Que el domicilio de dicha Sociedad/Compaiia es

2.2. That the domicile of said Corporation/Company is

2.3. Que ¢l objeto u objetos para los cuales se otorga el presente
poder estin comprendidos dentro del objeto social de la
mencionada Sociedad/Compaiiia.

2.4. Que el(los) Sr.(Sres.)

5- COMA POTOSTANGA mr-ll!m"-""'

% GIALOUEIS TENDDALAVED "i
2.3. That the purpfis = :r‘mpm‘amtpower
of Attorney is gre) t Ee Ebrporanon

. ',' d!'ﬂ' ﬂm,t ment:oned
] T e,
LD u«n&l‘a'z'mmun _\
[ L1} : i I .‘_

esti(n) autorizado(s) para otorgar el presente Poder.

Ciudad

Estado _

Hoy . de200

* Los documentos deben identificarse con fecha y origen

© CAVELIER ABOGADOS
WPPODEDL-181 (MINUTA N°12.1.1.2.6 USA)

Notario Publico o Funcionario Autorizado -- Notary Public or Attesting Oficial

is(are) authorized t grant tipresent Power of Attorney.
City

State \/

This day of 200

* Documents must be identified with date and origin
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This public document

has been signed by .......cocociiiiiiiiiiiiiin
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bears the seal/stamp of .....c...veveiiiici e
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

Country: United States of America

. This public document has becn signed by Catherine B. Boccuti

acting in the capacity of Notary Public, Montgomery County

. buars the scal/stamp Catherine B. Boccuti, Notary Public, Commonwealth of Pennsylvania

Certified
. at Harrisburg, Pennsylvania 6. The 19" day of July, 2001

by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania

. No. 0ii?772

Seal/Stamp 10. Signature:

[ )

DE BOUDIA, KLCE o & £ F.

FETACOMA FOTORzAIN A cu-:nen.-.uefaa g
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Representaciin y Poder con autenticacién notarial y Apostille
para patentes, modelos de uillided, disefios industriales,

anggggz marcas de [&brica, nombres comerclales, ensefias, nombres
CARRERA 40 N* 72.35 de dominio, lemas comerciales, licencias.
BOGOTA, 8 - COLOMBIA
Representation end Power-of-Attorney with notarial
avthentication and Aposiille for patents, utility models,
industrial designs, trademarks, commercial names, trade
emblems, domain names, slogans, licenses.
REPRESENTACION Y PODER REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)/1 (we), the undersigned
Jerry WiTl{iam WASHEL

domiciliado (s) e/or_994 Quarry Road,

Harleysville, PA 19438, United States

“of America,

por el presente nombramos a EMILIO FERRERO, tpa 31929,
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
3555 y GERMAN CAVELIER, tpa. 832, domiciliados en le Carrera 42
® 72-35, Bogotd, Colombis, en obedecimiento a lo dispuesto en el
pardgrafo lo del Articulo 543 del Cédigo de Comercio, el primero como
principal y los demnis como suplentes, en su orden, como mis (nuestros)
representantes en todos los asuntos de propiedad industrial con facultad
para recibir notificaciones y nombrar apoderados judicieles o
extrajudiciales. E] primer representante suplente reemplezzri al principal
en caso de susencia o impedimento temporal o definitivo de aquél. La
misma regla se aplicard cuando ¢! segundo representante suplente haya
de reemplazar al primero, o el tercero al segundo. En tales casos, el
representante principal, o ¢l primero, o segundo suplente, en su caso, o
ambos, declararin su intencidn de no cjercer 1a representacién mediente
declaracidn autenticada por Notario Piblico en Colombia, o por Notario
u otro Funcionario Piblico, o Cénsul de Colombia,, en ¢l extraniero; v si
se tratare de impedimento, con el certificado respectivo. Si alguno de los
nombrados faltare definitivamente, el siguiente tomard su lugar. Cuando
cesare la ausencia o impedimento del representante principal, o de su
imero o segundo suplentes, en su camso, podrin ejercer la
presentacion, en su orden, uno u otros segin el caso, asumiéndola por
cl solo hecho de ejercerla, cesando en ese momento el ejercicio de la
representacion por el primero, segundo o tercer suplente en su caso.
Ademis, confiero (conferimos) poder a los abogados arriba nombrados,
para obtener la proteccién de mi (nuestra) propiedad industrial y contra
la competencia desleal, a cuyo efecto eutorizo (amos) z los dichos
apoderados para que me {nos) representen ante cualesquiera entidades o
personas, ejerzan o no jurisdiccidn, especialmente ante las d=l orden
administrativo, contencioso- administrativo y judicial, asi como los
tribunales de arbitramento, en todo lo concemiente a los ziguientes
asuntos: a) Obtencidn de patentes de invencitn, modelos de utilidad y
diseflos industriales; el registro de marcas de fibrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
censchias, nombres de dominio, variedades vegetales y denominaciones de
origen; su -I'EI'IOVII:iﬁn, traspaso, cambio de nombre o domicilio,
cancelacidn-voluntaria; y el registro de licencias de uso de esos derechos;
b) Las acclones de competencia desleal, proteccién del consumidor,
oposicioncs u observaciones, cancelacién administrativa y judicial,
nulidad, medidas cautelares, concesidn de licencias, la tutels, la
proteccion de sccretos industriales, y en general los juicios civiles,
penales, administrativos o contencioso administrativos relacionados con

CAVELIER ABOGADOS
WPPODEO!-181 (MINUTA N°12.1.1.2.6 USA)

in due compliance with the terms of paragraph Ist. of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 48 N°
72 35, Bogotli, Colombia, the first as principal and the others as
alternates, in the order of their appoimiment, as our representatives for all
industrial property matters with faculty to receive notifications and to
appoint attormeys in and out of Court. The first alternate shall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is to
replace the first one, or when the third is to replace the first or second
alternates in their tum, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their tumn, or
both of them, shall state their intention not 1o act as representatives
through a declaration given before a Notary Public in Colombia, or before
a Notary or another Public Official or 8 Colombian Consul abroad; and in
case of impediment, the appropriate certificate shall suffice. If any of the
appointees were to be definitely absent, the following altemate shall ke
his place. When the absence or impediment of the principal
representative, or of the first or second alternate in their tum ceases, the
representation can be taken again in their sequence, by the principal, the
first or second alternate depending on case, and the mere fact or its
exercise will suffice. The exercise of the representation by the first,

second or third alternates in their um shall end at such time. In addition,
we grant & Power of Attomey in favor of the above named
attorneys at !-mmgﬂm,ﬂmmy,ol;gg%thc grou.-ctmn of my (our)
industrial prnﬁ‘éwgﬁ (- v ;on for which purpose I

(we) authorize cﬁkﬁg}t{w%ﬁm {us) before any
authorities or p\‘!} P'#q‘lﬁi:tmn, specially those
adm:mstratwc‘h E \Aﬁﬂuﬁﬂﬂl Rt i Ill as well as before
Arbitration '., - Loy e 'n; the following: a)
Obtainment o_',ga ) -. } lﬁtrum‘dustnnl designs; the
registration of _traderma ar ' and service marks,
slogans, conm ‘ de e Mmm narnes, vegetal
varieties and denomination}Yp §in; its renewal, assignment, change of
name or domicile, voluntaryd Mion; and the registration of licenses
of use of the sbove rights; b){ g nfair competition, protection 1o
the consumer, oppositions & observations, administrative or Court
cancellation, nullity, infringemeMegranting of licenses, the action for writ
mandarmus, the protection of trade secrets, and in general the civil, penal,
snd administrative suits relating to those rights; actions and suits



estos derechos; scciones y procesos que promovamos © s¢ nos
promuevan. Y para que en todos los asuntos arriba determinados, paedan
sustituir este mandato, transigir, conciliar, admitir los hechos del
proceso, desistir, cancelar, recibir, renunciar, y ratificar los actos de
agentes oficiosos.

[] '\"-
instituted by me (us) or against me (us). And that in all the above matters
they may substitute this Power of Attorney, cnmpmtqiu. conciliste, admit
the facts of the case, desist, cancel, receive, resign, and mtify atts done by

representatives without a power of attorney.

Dado y firmado hoy/Given end signed this__ Jv. 2 Y, 30w \

Firma

- m— e ad am,
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Signature




CERTIFICADO NOTARIAL (INDIVIDUO)

Alos dias del mes de

de 200 ante mi, Notario Piiblico 0 Funcionario Autorizado
de

comparecid(eron) personalmente

Jerry William WASHEL
a quien{es) doy fe de conocer y me consta que es(son) la(s)
persona(s) firmante(s) del documento que precede, y quien(es)
tiene(n) capacidad legal para otorgarlo

Notario Publico o Funcionario Autoriza

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de
Comparecit{eron) ante mi

de 200

y:2

NOTARIAL CERTIFICATE (INDIVIDUAL) 4 0

Jerry William WASHEL

tontknowm,andknowntomtobethepemn(s)who
in pumment, 2nd who has(have) legal

rigm otnry Public or
NOTARIAL CERTIFICATE (CORPORATION)

On this day of 200
appeared before me

quien{es) conozco personalmente y que firma(n) este
documento en representacidn de la  Sociedad/compadia
denominada

.’.‘ertiﬁco:

1.  Que he visto los siguien'tes documentos:*

2. Que dichos documentos prucban lo siguiente:

2.1. Que

who(m) I know personally and who{m) signed this document as
representative(s) of the Corporation/Company named

I certify:

1. That!l have seen the following documents:*

2.  That the above documents duly prove the following:

2.1, That

es una Sociedad/Compania legalmente constituida y existente
de acuerdo con las Jeyes de

2.2. Que el domicilio de dicha Sociedad/Compailia es

2.3. Que ¢l objeto u ohjetos para los cuales se otorga el presente
poder estin comprendidos dentro del objeto social de la
mencionada Sociedad/Compaiiia.

2.4. Que el(los) Sr.(Sres.)

esti{n) autorizado(s) para otorgar el presentc Poder.

Ciudad

Estado

Hoy - de200_

* Los documentos deben identificarse con fecha y origen

CAVELIER ABOGADOS
WPPODEDI-181 {(MINUTA N*12.1.1.2.6 USA}

is a Corporation/Company legally constituted and in existence
in accordance with the laws

2.2. That the domicile of said Corporation/Company is

Notario Piiblico o Funcionario Autorizado — Notary Public or Attestin Ofjcial

2.3. That the purpose or purposes for which the present Power
of Attomey is granted are comprised within the corporation

purposes  set fon‘_h; '.;}rm thew:. c‘ﬂth{gﬁ; ilie mentioned
Corponnonlf;ompfim.r‘??e Ok A CHEIAY
Iﬁl\tﬁl FOTUSTATICA CORICIDE CON

H.M ”
QUE HE TERDO A LAVISIA -
PN L el e

2.4, That Mr. (Messq:

is(arc) authorized:
City e
[ n E - -
State
This

* Documents must be identified with date and origin
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This public document

hasbeensigned by ... e e
3. actingintheeapacity of ..........coiiiiiviiiiiinrc e e

" bearsthe seal/stamp of ......cuiiiiiii e e e
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

. Country: United Statcs of America

This public document has been signed by Catherine B. Boccuti
acting in the capacity of Notary Public, Montgomery County

bears the scal/stamp Catherine B. Boccuti, Notary Public, Commonwealth of Pennsylvania

Certified
at Harrisburg, Pennsylvania 6. The 19" day of July, 2001

by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania

No._ 0117727

Seal/Stamp 10. Signature:
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ABOGAD S

EDIFICIO SISKI
CARRERA 4a N° 72-35
BOGGTA, & - COLOMBIA

REPRESENTACION Y PODER

42 >

Representacién y Poder con autenticaciin notarial y Apostille
para patentes, modelos de utilidad, disefios Indusirisles,
marcas de fidbrica, nombres comerciales, ensefias, nombres
de dominlo, lemss comerciales, licencias.

Representation and Power-of-Attorney with notarial
authentication and Apostille for patents, utility models,
industrial designs, trademarks, commercial names, trade

emblems, domain names, slogans, licenses.
REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)yI (we), the undersigned
Dennis Paul LORAH

domiciliado (s) en/or,

1962 Heebner Way

Lansdale, PA 19446, United States of

America,

por ¢l presente nombmmoes s EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, 1pa. 331; LUZ CLEMENCIA DE PAEZ, tpa.
555 y GERMAN CAVELIER, tpa. 832, domiciliados en la Carrers 42
® 72-35, Bogotd, Colombia, en obedecimiento a lo dispuesto en el
parigrafo 1o del Articulo 543 de] Cddigo de Comercio, €l primero como
principal y los demis como suplentes, en su orden, como mis {nuestros)
representantes en todos los asuntos de propiedad indusirial con facultad
para recibir notificaciones y nombrar apoderados judiciales o
extrajudiciales. El primer representente suplente reemplazard al principal
en caso de susencia o impedimento temporal o definitivo de aquél. La
misma regla se aplicard cuendo ¢l segundo representante suplente hayn
de reemplazar a! primero, o el tercero el segundo. En tales casos, el
representante principal, o ¢l primero, o segundo suplente, en su caso, o
ambos, declurardn su intencién de no ejercer la representacidn mediante
declaracién autenticada por Notario Piiblico en Colombis, o por Notario
u otro Funcionario Piblico, o Cénsul de Colombia, en el extranjero; y si
sc truare de impedimento, con el certificado respectivo. Si alguno de los
nombrados faltare definitivamente, el siguiente tomara su |ugar. Cuando
cesare la ausencia o impedimento del representante principal, o de su
imero o segundo suplentes, en su caso, podrin cjercer Ia
tacidn, en su orden, uno u otros segin ¢! caso, asumiéndola por
el solo hecho de ejercerla, cesando en ese momento el ejercicio de la
representacion por el primero, segundo o tercer suplente en su caso,
Ademis, confiero (conferimos) poder a los abogados arriba nombrados,
para obtener la proteccion de mi (nuestra) propiedad industrial y contra
la competencia desleal, a cuyo efecto sutorizo (amos) a los dichos
apoderados para que me (nos) representen ante cualesquicra entidades o
personas, cjerzan o no jurisdiccidn, especialmente ante las del orden
administrativo, contencioso- administrativo y judicial, asi como los
tribunales de arbitramento, en todo lo cancemnicate a los siguicntes
asunios: a) Obtencién de patentes de invencién, modelos de utilidad y
disedos industriales; el rTegistro de marcas de  fibrica, colectivas,
defensivas, de servicio, lemas comercieles, nombres comercisles,
ensefias, nombres de dominio, variedades vegetales y denominaciones de
origen; su removacion, traspaso, cambio de nombre o domicilio,
cancelacion-voluntaria; y el registro de licencias de uso de esos derechos;
b) Las acciones de competencia desleal, proteccién del consumidor,
oposiciones u observaciones, cencelacidén administrativa y judicial,
nulidad, medidas cautelares, concesién de licencias, la tutcla, la
proteccidn de secretos industriales, y en general los juicios civiles,
penales, administrativos o contencioso administrativos relacionados con

CAVELIER ABOGADOS
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in due compliance with the terms of paragraph Ist of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa.
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 42 N°
72 35, Bogoti, Colombin, the first as principsl and the others as
alternates, in the order of their appointment, as our representatives for all
industrial property matters with faculty to receive natifications and to
appoint attomeys in and out of Court. The first altemate shall replece the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternale representative is to
replace the first one, or when the third i3 to replace the first or second
alternates in their tumm, or both of themn, second. (n such cases, the
principal representative, or the first or second alternates in their tum, or
both of them, shall state their intention not to sct as representatives
through a declararion given before a Notary Public in Colombia, or before
a Notary or another Public Official or a Colombian Consul abroad; and in
case of impedimeni, the appropriate certificate shali suffice. If any of the
appointees were to be definitely absent, the following alternate shall take
his place. When the absence or impediment of the principal
representative, or of the first or second alternate in their turn ceases, the
representation can be taken again in their sequence, by the principal, the
first or second .q;qn nding on case, and the mere fact or its
exercise will uﬁw‘g_‘:&!"‘?&m !Re Wwwn by the first,

second or third 'lm R m ch time. In addition,

we grant a QFM ag the above named
attorneys at | ighﬂ ieﬂw tection of my (our)

industrial _ l!theqnfmr cq__mpennoii for which purpose [
(we) aulhonze' 1'.: * -' i e \-‘Eﬁ'&"qt Jne (us) before any

r"-" \\v‘\\
md‘ iction, specially those

. 1":‘OWICII| as well as before
HAaners concemning the following: a)
inodels and industrial designs; the
registration of tradems Metive, defensive and service marks,
slogans, commercial namg A emblems, domain names, vegetal
varieties and denominations 8{prigin, its renewal, assignment, change of
name or domicile, voluntary cancellation; and the registration of licenses
of use of the above rights; b) Actions of unfair competition, protection 1o
the consumer, oppositions or observations, administrative or Court
cancellation, nullity, infringement, granting of licenses, the action for writ
mandarmus, the protection of trade secrets, and in general the civil, penal,
and administrative suits relating to those rights; actions and suits

sdministrative,
Arbitration  Court,
Obtainment of patents,



instituted by me (us) or against me (us). And that in all the above mattery
they may substitute this Power of Attomey, compromise, conciliate, admit
the facts of the case, desist, cancel, receive, resign, and ratify acts done by
representstives without a power of attorney.

Dado y firmado hoy/Given and signed this JUW-E I', 200’
M’”‘fgﬂh-trj G/Uh?"y PA USH
.Poffbr DCVM,.s Fﬂv/ [orq/,

05';7,,,\“_ rM/QM Signarure

estos derechos; acciones y procesos que promovamos 0 s¢ nos
promuevan. Y para que en todos los asuntos arriba determinados, puedan
sustituir este mandato, transigir, conciliar, admitir los hechos del
proceso, desistir, cancelar, recibir, renunciar, y ratificar los cctos de
agentes oficiosos,

TF I WAL el T
.cnﬁwrmuromm*ubﬁkiﬁm -
DE SANTAFE 07 BOGDTA, HAGD CONTIEk
EMA COPA FOTCHTATEN COBZIOE CON G- 3
GIMAL WE HE TENTO A LA ETA
?“‘I T e W e RS T
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CERTIFICADO NOTARIAL (INDIVIDUO)

A los dias del mes de
de 200 an

te mi, Notzrio Piblico o Funcionanio Autorizado
de

comparecio{eron) personalmente
Dennis Paul LORAH

a quien(es) doy fe de conocer y me consta que es(son) la(s)
persona(s) firmante(s) del documento que precede, y quien(es)
tiene(n) capacidad legal para otorgarlo

Notario Pliblico o Funcionario Autori:

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de
Comparecio(eron) ante mi

de 200

quien(es) conozco personalmente y que firma{n) este
documento e¢n representacién de la Socicdad/compailia
denominada

.:ertiﬁco:

1. Que he visto los siguientes documentos:*

2. Que dichos dacumentos prueban lo siguiente:

2,1. Que

es una Socicdad/Compaflia legalmente constituida y existente
de acuerdo con las leyes de

2.2, Que el domicilio de dicha Sociedad/Compailia es

2.3. Que ¢! objeto u objetos para los cuales se otorga el presente
poder estin comprendidos dentro del objeto social de la
mencionada Sociedad/Compaiiia.

2.4. Que cl(los) Sr.(Sres.)

esti(n) autorizado(s) para otorgar el presente Poder.

Ciudad

Estado

Hoy de 200___

* Los documentos deben identificarse eon fecha y origen

© CAVELIER ABOGADOS
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Notario Pliblico o Funcionario Autorizado -- Notary Public or Attesting Oficial

~

/77

NOTARIAL CERTIFICATE (INDIVIDUAL) 43

On this / day of. §“ﬂ‘4
200 / before me, a Notary Publi€ or Attesting Official of

LA

personally appeared v

Dennis Paul LORAH
to me knmown, and known to me to be the person(s) who
executed that fu‘e;oing document, and who has(have) legal

NOTARIAL CERTIFICATE (CORPORATION)

On this day of 200

appeared before me

who(m) [ know personally and who(m) signed this document as
representative(s) of the Corporation/Company named

I certify:

1.  ThatI have seen the following documents:*

2.  That the above documents duly prove the following:

2.1. That

is a Corporation/Company legally constituted and in existence
in accordance with the laws

2.2. That the domicile of said Corporation/Company is

i g g T Rk Y e

#Cﬁﬂmnnmmmmmmu.
II:!I!II'IE]E HAGD CORYIAR OXIE
2.3. That the purpose oy Epwcr
of Anorney is gmmcd n%ﬂ"@lﬂﬁ‘ ﬂhe....mrpomnun
purposes set forth inj FH}'L; 0FR6 02004 ?I:nhoned
Corparation/Company. & Sl ey une :;"i?

Bt Y % sy I
g £ RN

2.4. That Mr.(Messrs.) nsLa MENCT BARAILA
s 'vécd;-m
resent Power of Attomey.

is(are) authorized to gmm t

City

State

\ W

This day of 200

* Documents must be identified with date and origin
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)
1.  Country: ....ccenene erreseseness s Ab R b easaeen
This public document
2.  hasbeensigned by .....cccccriiiiiiiiiiii e
3. actinginthecapacity of .........coocceiiiiiciinininen
4.  bears the seal/stamp of ......cccocreiiiiiiiiiniiiecierrenrecrea e
Certified
5. @t 6.the .....oovviviiiiiiinnnnn.
7 - PP
B, NO. e e
9.  Seal/stamp 10. Signature
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Vi

. acting in the capacity of Notary Public, Montgomery County

APOSTILLE
(Convention de La Hayc du 5 octobre 1961)

. Country: United States of America

. This public document has been signed by Catherine B. Boecuti .

bears the scal/stamp Catherine B. Boccuti, Notary Public, Commonwealth of Pennsylvania

A

Certified
. at Harrisburg, Pennsylvania 6. The 19" day of July, 2001
by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania
0117728
No. 17728
. Seal/Stamp AN A 10. Signature:
Kim Pizzingilli

/
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REPRESENTACION Y PODER

45 #

Representacién y Poder con autenticacin notarial y Apostille
para patentes, modelos de utilidad, disefios industriales,
marcas de fébrica, nombres comerciales, ensefias, nombres
de dominlo, lemas comerciales, liceneias.

Representation and Power-ol-Attormey with notarial
authentication and Apostille for patents, utility models,
industrial designs, trademsarks, commercial names, trade

emblems, domain names, slogans, licenses.
REPRESENTATION AND POWER-OF-ATTORNEY

Yo (nosotros), abajo firmado (s)/1 (we), the undersigned
Donald Craig SCHALL

domicilizdo (s) en/or

120 Shady Lane,

Lansdale, PA 19446, United States of

America,

por el presente nombramos a EMILIO FERRERO, tpz. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
3555 y GERMAN CAVELIER, tpa. 832, domicilisdos en la Carrern 42
72-35, Bogotd, Colombia, en obedecimiento a lo dispuesto en el
perdgrafo lo del Articulo 543 del Cédigo de Comercio, el primero como
principal y los demis como suplentes, en sz orden, como mis (nuestros)
representantes en todos los asuntos de propiedad industrial con facultad
pare recibir notificaciones y nombrar epoderados judiciales o
extrajudiciales. E| primer representante suplente recmplazard el arincipal
en caso de susencia o impedimento temporal o definitivo de squél. La
misma regla se aplicard cuando el segundo representante suplente haya
de reemplazar al primero, o el tercero al segundo. En tales casos, el
representante principal, o el primero, o segundo suplente, en su caso, o
ambos, declarardn su intencidn de no ejercer 1a representacién mediante
declaracién autenticada por Notario Piiblico en Colombis, o por Notario
u otro Funcionario i’l':blico, o Cénsul de Colombisa, en ¢l extraniero; y si
sc tratare de impedimento, con ¢l certificado respectivo. Si alguno de los
nombrados faltare definitivamente, el siguiente tomari su lugar. Cuando
cesare la ausencia o impedimento del representanic principal, o de su
imero o segundo suplentes, en su caso, podrin ejercer la
presentacién, en su orden, uno u otros scgin ¢l caso, asumiéndola por
el solo hecho de ejercerla, cesando en ese momento el gjercicio de la
representacién por el primero, segundo o tercer suplente en su caso.
Ademis, confiero {conferimos) poder a los abogados arriba nombrados,
para obtener la proteccién de mi (nuestra) propiedad industrial y contra
la competencia desleal, a cuyo efecio autorizo {amos) 2 los dichos
apoderados para que me (nos) representen ante cualesquiera entidades o
personas, cjerzan o no jurisdiccion, especialmente ante las del orden
administrative, contencioso- administrativo y judicial, esi como los
tribunales de arbitramento, en todo lo concerniente a los siguientes
asuntos: a) Obtencidn de patentes de invencidn, modelos de utilidad y
diseflos industriales; el registro de marcas de flbrica, colectivas,
defensives, de servicio, lemas comerciales, nombres comerciales,
enseiles, nombres de dominio, variedades vegetaies y denominaciones de
origen; su “renovacion, traspaso, cambio de nombre o damicilio,
cancelacién-voluntaria; y el registro de licencias de uso de esos derechos;
b) Las acciones de competencia desleal, proteccién del consumidor,
oposiciones u observaciones, cancelacién administrativa y judicial,
nulidad, medidas cautelares, concesidn de licencias, la tutela, Ia
proteccién de secretos industriales, y en general los juicios civiles,
penales, administrativos o contenciose administrativos relacionados con

© CAVELIER ABOGADOS
WPPODEDI-181 (MINUTA N°12.1.1.2.6 USA)

in due compliance with the terms of paragraph 18t of article 543 of the
Commercial Code, do hereby appoint EMILIO FERRERO, tpa. 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, tpa
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 4a N®
72 35, Bogot, Colombia, the first as principal and the others as
alternates, in the order of their appointment, as our representatives for all
industrial property matters with faculty to receive notifications and to
appoint attomneys in and out of Court. The first alternate shall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second slternate representative is to
replace the first one, or when the third is to replace the first or second
glternates in their turn, or both of them, second. In such cases, the
principal representative, or the first or sccond alternates in their tum, or
both of them, shall state their intention not to act es upmenmives'
through a declaration given before a Notary Public in Colombia, or before
a Notary or another Public Official or a Colombian Consul abroad; and in
case of impediment, the appropriate certificate shall suffice. If any of the
appointees were to be definitely absent, the following altemnate shall take
his place. When the absence or impediment of the principal
representative, or of the first or second altemnate in their tum ceases, the
representation can be taken again in their sequence, by the principal, the
first or second alternate depending on case, and the mere fact or its
exercise will suffice. The exercise of the representation by the first,

second or third alternates in their tum shall end at such time. In addition,
we grant a P _,p%mz in flvur of the sbove named
attorneys at law: 'q‘mmx tion of my (our)
industrial properny.afif ’m‘mﬁ r which purpose [
{we) authorize II'IE 'sa ', _ﬂge__ me (us) before any

authorities or pelsohs, vpi “Wl! , specially those
administrative, mnurmmwmenlm%ja iciak, as well as before

Arbitration  Co "'-'-.=L.. m e following: &)
ten!g ‘lltilllx"m ., r.

Obtainment of ll designs; the
registration of s ""dpl'qllm iind service marks,
slogans, names, mde emblems, domain names, vegetal

of origin; its renewal, assignment, change of
cancellation; and the registration of licenses
of use of the alfpve rights; ) Actions of unfair competition, protection to
the consumer, oppositiShs or observations, sdministrative or Court
cancellation, nullity, infringement, granting of licenses, the action for writ
mandamus, the protection of trade secrets, and in general the civil, penal,
and administrative suits relating to those rights; actions and suits



estos derechos; acciones y procesos que promovamos o se nos
promuevan. Y para que en todos los asuntos arriba determinados, puedan
sustittir este mandato, transigir, conciliar, admitir los hechos del
proceso, desistir, cancelar, recibir, renunciar, y matificar los actos de
sgentes oficiosos.

Dado y firmado hoy/Given and signed this

en/in - -

(.du.\ 5 F

]
instituted by me (us) or against me (us). And that in all the above matters
they may substitute this Power of Attorney, compromise, conciliate, admit
the facts of the case, desist, cancel, receive, rmsn.lnduhlyl:udoneby
representatives without a power of sftomney.

Jure ) 200

,Unru'

porby__ Douach CPares S Crtrg

Signature

Firma Ao it ij S‘J-J_ﬁ

-+ E!mﬂr‘ % eu".au. RACO
E87A (UM POTESIANCA CORLIDE CON ?”
r.-m. GUE S TENIN0 A LA WBLA .-

?KE? "z’ﬁ?n ‘*w’i
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CERTIFICADO NOTARIAL (INDIVIDUO)

Alos dias del mes de
de 200 ante mi, Notario Piiblico o Funcionario Autorizado
de

compareci6(eron) personalmente
preeiX )Igona'ld Crafg SCHALL

A

NOTARIAL CERTIFICATE (INDIVIDUAL) 4 /6

Onthis __/ day %gm
200/ before me, a Notary Piiblic or Attesting Official ;)f_ _

ald Crai

personally dpbeared ALL

a quien(es) doy fe de conocer y me consta que es(son) la(s)
persona(s) firnante(s) del documento que precede, y quien(es)
tiene(n) capacidad legal para otorgarlo

to me known, and known to me to be the person(s) wiho
executed that foregoing document, and who has(have) legal
capaci p

Notario Piblico o Funcionario Autor

CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de
Comparecio(eron) ante mi

de 200

quien(es) conozco personalmente y que firma(n) este
documento en representacion de la Sociedad/compafiia
denominada

‘miﬁco:

1. Que he visto los siguientes documnentos:*

2.  Que dichos documentos prueban lo siguiente:

2.1. Que

es una Sociedad/Compaiiia legalmente constituida y existente
de acuerdo con las leyes de

2.2. Que el domicilio de dicha Sociedad/Compatiia es

2.3. Que el objeto u objetos para los cuales se otorga el presente
poder estin comprendidos dentro del objeto social de la
mencionada Sociedad/Compania.

2.4. Que el(los) Sr.(Sres.)

esti(n) autorizado(s) para otorgar el presente Poder.

Ciudad

Estado

Hoy de 200

Notario Piblico o Funcionario Autorizado -- Notary Public or

* Los documentos deben identificarse con fecha y origen

CAVELIER ABOGADOS
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Notarial Seal
o-mn.amm Notary Public

ficitl Zollnin JOURetiee .
Pamnsvimr Lreistin of

NOTARIAL CERTIFICATE (CORPORATION)

On this day of 200

appeared before me

who(m) 1 know personally and who({m) signed this document as
representative(s) of the Corporation/Company named

[ certify:

l.  That I have seen the following documents:*

2.  That the above documents duly prove the following:

2.1. That

is a Corporation/Company legally constituted and in existence
in accordance with the laws

2.2. That the domicile of said Corporation/Company is

2.3. That the |:mr1:u:iafi .ﬁpoquewhmhﬂlhmpresem Power

of Attorney is gran ms:ﬂrpommn
purposes set fo .ﬂl "-“'lﬂé“’mmmncd
Corporation/Compangh: "‘“‘"""‘2‘_"_‘24 a3 5

1 03 AGO 2001 A

2.4. That Mr.(Messrsf g |

Mnn(.hnomey

NOQTARD &y

e e RN S et

is(are) authorized to

City

Suate

m
\J

testing Oficial

This d 200__

* Documents must be identified with date and origin
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

L '.Count:y: exeresor RS RRSO RS RESOR RO RRRR RS

This public document
2.  hasbeensigned by ......coonnrmrc e
3.  ecting inthe capacity of .....ccceeminii

bears the seal/stamp of .........cc.cceercsranieisiniennsrsicnassesnn

Certified
b T | 6.the ..cevvrmriiiinriireranana
o R P
S Tt
9.  Seal/stamp 10. Signature
) "_—-——\ \.

I Mo i Sy Bt AB£30 B CRCAD

;‘uesunm CONSTAR QIE

DE BOGOTA. HAGO

# 97 COPA FOTORTARCA CPLETS CONELOR-
" GRIAL SUE P TWDO A LAVST
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41+

. Seal/Stamp

APOSTILLE
(Convention d= La Haye du 5 octobre 1961)

. Country: United Staws of America
. This public document has been signed by Catherine B. Boccuti
. acting in the capacity of Notary Public, Montgomery County

. bears the seal/stamp Catherine B. Boceuti, Notary Public, Commonwesith of Pennsylvania

Certified

. at Harrisburg, Pennsylvania 6. The 19 day of July, 2001

. by Kim Pizzingrilli, Secretary of the Commonwealth of Pennsylvania

. No. 0117729

10. Signature;

) . . {/

'__\.‘-:1'\'\;)\'?_ A

-

Kim Pizzingrilli
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48 A

Representacién y Poder con autenticacién notarial y Apostille
para patentes, modelos de utilidad, disefios industriales,
marcas de fibrica, nombres comerciales, ensefias, nombres
de dominlo, lemas comerciales, licencias.

Representation and Power-of-Attorney with notariel
authentication and Apostile for patents, wtility models,
Industrial designs, trademarks, commercial names, trade
emblems, domsin names, slogans, licenses.

REPRESENTACION Y PODER

REPRESENTATION AND POWER-OF-ATT RNEY

Yo (nosotros), abajo firmado (s)/I (we), the undersigned

Ann Robertson HERMES

jomiciliado (s) enfor 437 Edgewood Drive,

Ambler, PA 19002, Unfted States of

America,

por el presente nombramos a EMILIQ FERRERO, tpa 31929;
GONZALO PERDOMO, tpa. 831; LUZ CLEMENCIA DE PAEZ, 1pa.
3555 y GERMAN CAVELIER, tpa. 832, domiciliados en la Carrera 4a
72-35, Bogotd, Colombia, en obedecimiento a lo dispuesto en el
parigrafo 1o del Articulo 543 del Cédigo de Comercia, el primera como
principal y los dernds como suplentes, en su orden, como mis (nuestros)
representantes en todos los asuntos de propiedad industrial con facultad
para recibir notificaciones y nombrar epoderados judiciales o
extrajudiciales. E] primer representante suplente reemplazard al principal
en caso de susencia o impedimento temporal o definitivo de aquél. La
misma regla se aplicark cuando el segundo representante suplente haya
de reemplazar al primero, o ¢l tercero al segundo. En tales casos, el
representante principal, o el primero, o segundo suplente, en su caso, o
ambos, declararin su intencién de no ejercer la representacion mediante
declaracién autenticada por Notario Piiblico en Colombis, o por Notario
u otrg Funcionario Piblico, 0 Cénsul de Colombia, en el extranjero; y si
se tratare de impedimento, con el certificado respective. Si alguno de los
nombrados faltare definitivamente, el siguiente tomard su lugar. Cuando
cesare |a susencia o impedimento del representante principal, o de su
imero o segundo  suplentes, su caso, podrin ejercer la
presentacién, en su orden, uno u otros segiin el caso, asumiéndola por
el solo hecho de ejercerla, cesando en ese momento el ejercicio de Ia
representacion por el primero, segundo o tercer suplente en su caso.
Ademis, confiero (conferimos) poder a los abogados arriba nombrados,
para obtener 1a proteccién de mi (nuestra) propiedad industrial ¥ contra
la competencia desleal, 2 cuyo efecto autorizo (amos) a los dichos
apoderados para que me (nos) representen ante cualesquicra entidades o
personas, cjerzan o no jurisdiccidn, especialmente ante las del orden
administrativo, contencioso- administrativo y judicial, asi como los
tribunales de arbitramento, en todo lo concemiente 2 los siguientes
asuntos: a) Obtencidn de patentes de invencidn, modelos de utilidad y
disefios industriales; el registto de marcas de fibrica, colectivas,
defensivas, de servicio, lemas comerciales, nombres comerciales,
enschas, nombres de dominio, variedades vegetales y denominaciones de
origen; su " renovacién, traspaso, cambio de nombre o domicilio,
cancelacion voluntaria; ¥ el registro de licencirs de uso de esos derechos;
b) Las acciones de competencia desleal, proteccidn del consumidor,
oposiciones u observaciones, cancelacidn administrativa y judicial,
nulided, medidas cautelares, concesidn de licencias, la tutela, la
proteccién de secretos industriales, y en general los juicios civiles,
penales, administrativos o contencioso administrativos relacionados con
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in due compliance with the terms of paragraph Lst. of article 543 of the
Commercisl Code, do hereby appoint EMILIO FERRERO, tpa. 31929,
GONZALO PERDOMO, tpa. B31; LUZ CLEMENCIA DE PAEZ, tpa
23555 and GERMAN CAVELIER, tpa. 832, domiciled at Carrera 4a N®
72 15, Bogoth, Colombia, the first as principal and the others as
alternates, in the order of their appointment, as our representatives for all
industria]l property matters with faculty to reseive notifications and to
appoint attorneys in and out of Court. The first alternate ghall replace the
principal in case of his absence or of temporal or definitive impediment.
The same rule will apply when the second alternate representative is to
replace the first one, or when the third is to replace the first or second
aliernates in their tum, or both of them, second. In such cases, the
principal representative, or the first or second alternates in their tum, or
both of them, shall state their intention not to act as representatives
through a declaration given before a Notary Public in Colombia, or before
& Notary or another Public Official or 8 Colombian Consul abroad; and in
case of impediment, the appropriate certificate shall suffice. If any of the
appointees were to be definitely absent, the following alternate ghall take
his place. When the absence or impediment of the principal
representative, or of the first or second altemate in their tum ceases, the
representation can be taken again in their sequence, by the principal, the
first or second alternaie depending on case, and the mere fact or its
exercise will suffice. The exercise of the representation by the first,

second or thi :nmmmw% t such time. In addition,
we gant § o wisoal

uhng of the above named
m‘l’ﬁ & protection of my (our)

industrial Htion, for which purpose |
(we) autho it me (us) before any
authorities dr¥phil Elcnon. specially those

administrati

Obtainment 8T pstcrgd wiif industris] designs; the
registration of trad collective, defensive and service marks,
slogans, commercisl trade emblems, domain names, vegetal
varicties and denominatid Norigin; its renewnl, assignment, change of
name or domicile, voluntey-gerbellation; and the registration of licenses
of use of the above rights; b) Actions of unfair competition, protection to
the consumer, oppositions or observations, administrative or Court
cancellation, nullity, infriigement, granting of licenses, the action for writ
mandurnus, the protection of trade secrets, and in general the civil, penal,
and administrative suits relating to those rights; actions and suits



estos derechos; scciones y procesos que promovamos O e nos
promuevan. Y para que en todos los asuntos arriba determinadces, puedan
sustituic este mandato, transigir, conciliar, sdmitir los hechos del

instituted by me (us) or against me (us). And thst in all the above matters
they may substitute this Power of Attomey, compromise, conciliate, admit
the facts of the case, desist, cancel, meewe.mngn.mdnnfymdmby

proceso, desistir, cancelar, recibir, renuncier, y ratificar los actos de representatives without a power of attorney.
agentes oficiosos. .
DudoyﬁmldohoylGivmundlipedmil Q b, Avo/
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CERTIFICAD NOTARIAL (INDIVIDUO)

_Alos dias del mes de
de 200 ante mi, Notario Piblico o Funcionario Autorizado
b

comperecid{eron) personalmente

Ann Robertson HERMES
8 quicn(es) doy fc de conocer y me conste que es(son) la(s)
persona(s) firmante(s) del documento que precede, y quien{es)
tiene(n) capacidad legal para otorgarlo

CERTIFICADO NOTARIAL (SOCIEDAD)

Hay de
Comparecid(eron) ante mi

de 200

quien(es) conozco personalmente y que firma(n) este
documento en representacién de la Sociedad/compadia
denominada

ertifico:

1. Que he visto los siguientes documentos:*

2. Que dichos documentos prueban lo siguiente:

2.1. Que

es una Sociedad/Compaiiia legalmente constituida y existente
de acuerdo con los leyes de

1.2, Que el domicilio de dicha Sociedad/Compafia es

2.3. Que el objeto u objetos para los cuales se otorga el presente
poder estin comprendidos dentro del objeto social de la
mencionada Sociedad/Compaiiia.

2.4. Que el(los) Sr.{Sres.)

esti{n) auterizado(s) para otorgar el presente Pader.

Ciudad

Estado

Hoy - de 200

* Los documentos deben identificarse con fecha y origen

CAVELIER ABOGADOS
WPPODEDL-181 (MINUTA N*12.1.1.2.6 USA)

Notario Piiblico o Funcionario Autorizado -- Notary Public o

7

N TARIAL CERTIFICATE (INDIVIDUAL) 46’

On this é day of

“200—__ before me, a Notary Du

olbe ths pezson(s) wiro
l who har‘bave) legal

ST

-
s

Notario Piblico o Funcionario Autorizado —'Nota.ty Public or Attesting OﬁciﬂMZ

NOTARIAL CERTIFICATE (CORPORATION)

On this day of 200
appeared before me

who(m) I know personally and who(m) signed this document as
representative(s) of the Corporation/Company named

1 certify:

1.  That] have seen the following documnents:*

2.  That the above documents duly prove the following:

2.1. That

is a Corporation/Company legally consntut:d and in existence
in accordance with the laws

2.2. That the domicile of said Corporation/Company is

2.3. That the purpog g';‘ﬁﬁm;g\r

of Attorney is graniké

purposes sct fortfigind W .ur:r‘ -s'
CorpomlonICompa 1! SR ' u

B currn Vo o
HEn g £ 02

2.4. That Mr. (Mcssr%) '-"- “ fﬁ;j’}

. hn\m:o. ALAS _':
is(are) authorized to franiithe present POwWer oL HGrtiey.
City
State
This ay of\, 200

ttesting Oficial

* Documents must be identified with date and origin
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(Comentlof:‘"de La Haye du 5 octobre 1961)
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This public document
hasbeensigned by .......0ccoocniiiiii e
3. actinginthecapacity Of .......ccconnieieniiiiiee e
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UNITED STATES DEPARTMENT OF COMMERCE

United States Patent and Trademark Office

April 12, 2001

THIS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A
FILING DATE UNDER 35 USC 111.

APPLICATION NUMBER: 60/247,639
FILING DATE: November 10, 2000

By Authority of the
COMMISSIONER OF PATENTS AND TRADEMARKS

Y eI

M. K. HAWKINS
Certifying Officer




00/01/11

“

W
W

"
@ .

OG0

R A peov

p
=§ C
s meeres=—p ] e o e S 52 Egg
== Dy T %
== Ueler the Pepareork Fskaton Aol ef 1095, fo persans sve requwed e Ampead 10 @ Goliection of infywanhon s & deplays & veid OMB conirol mmsher 5
-E'..oi PROVISIONAL APPLICATION FOR PATENT COVER SHEET >
| ——] This is a request for fillng a PROVESIONAL APPLICATION FOR PATENT under 37 CFR 1.53¢). Eﬁ
' DIVENTORTS)
Rugliance
Giva Nasns {Tirst and mikklle [ sml Family Nams or Gumae [Chy and alihar Stala or Foreign Couniry’
ahn M. Friel 'Warminser, PA
Jobn W. Hook, ITT Warminster, PA

(M Additon iventors ere being remed on the _|_ ssperainly numbared shests atisciud fereio
JEILE OF THE MYENTION G0 characters rmx)

PREPAINTS AND METHODS OF PREPARING PAINTS FROM THE PREPATNTS
Direct all comrespandence CORREIPONDENCE ADDREES
Custranes Mavber —_— Place Customer Nusnbar

D l ‘ Bar Code Label hare

oR Type Customur Number here

x] Do Mangart B, Kelicy, Clifford Chanco Rogers & Wells, LLP

Adcimes 200 Tark Avenus

Addrbes

o New York S |NY zp_|10166 |
County United States | 212-878-3145 212-878-3079 |

E md oy INT Y Lt . .“

[ oreome

O] Aspication Dete Siet. 80 7 CFR1TR

METHOD OF PAYMENT OF FLING FEES FOR THIS PROVIBIONAL APPLICATION FOR PATENY
]  Appiicent cisims amsll enihy sintus. Bes 37 GFR 1.27. FILING FEE
A check or money order Is anciosed 1o cover the Siing fase

Tha Cosrzvissioner s heveby suthorized ko chege
E] huuﬂmmhnq:ﬂ'w::tr [so-0as21 | $15000 l
1  Puyment by owdt cand. Form PTO-2038 ' atiechad.

mm-nﬂ-h’mmdhwnhmwmhmmﬂmwdh

SIINATURE M%\ :aamnoum. 18 J

e 212 8T3148 Clocknt Numiser: posiswoony |
USE ONLY FOR FILING A PROVISIONAL APPLICATION FOR PATENT
e e O AR O
:-“-.‘_b.h ceTImenis on -nnih-pu-;h mw
R AR R



- PROVISIONAL APPLICATION COVER SHEET *

Additional Page
FTO/EMS (8-00)
U Potent sod T &, CEPAFTMENT GF COMMARIR
Undar the Paparwark Maducton Act of 1086, no perecns are required o e # eplipolinn of indgraeion pnises - [« | ;

—u-umm I
wiche this bt —)

INVENTORISUAPPLICANTIR)
| Ghaniems (ot e midte Warns) | Farnbyor Suavama

Jesry W. Washel

Bembard H. Licser
n
Q
i
A
M
m
i
R
b
® .
B
=]
Q

Number | _of 1

WARNING: Information an this form may beceme publie. Cradit aard Information should not
. e includad on this form. Provide credit card informstion and ssthorization on FTO-2038.




Docket No. 006258 / 011

Background of The Invention

This invention relates to sets of prepaint compositions, a method of preparing paint lines
from sets of prepaint compositions, and to a method of preparing a range of paints from sets of

Paints or coatings encompess, for example, latex paints, enamels, lacquers, vamishes,
undercoats, surfacers, primers, sealers, fillers, and stoppers. Most paints contain a pigment, a
polymer or binder which acts as a film-former to bind the pigment particles together, and a fluid
medium in which the polymer is dissoived or dispersed. If the pigment is omitted, the paint is
referred to as a cloar, vamish, lacquer, or topcoat. Lacquers usually refer to thermoplastic
coating compositions, whereas enamels refer to thenposetting paints.

Print formulating involves the process of selecting and admixing appropriate paint
ingredients in the correct proportions to provide a paint with specific processing and handling
properties, as well as the desired final dry paint film properties. The major ingredients of many
paint formuletions are a binder, an opacifying pigment, optional pigment extenders, and a fluid
medium, namely, water if the paint is & waterborne paint such as a latex paint, or solvent if the
paint is a solvent-borne paint such as an oil-based paint. Common optional ingredients include
defoamers, coalescents, plasticizers, thickeners, non-thickening rheology modifiers, solvents,
driers, anti-skinning agents, surfactants, mildewcides, biocides and dispersants, After the paint is
formulated and applied to a surfiace, the paint dries by evaporation of the solvent and/or the
water, with or without the application of heat, and the binder forms a film contrining therein the
pigment and the extender particles, if any.

A paint line, as used herein, includes at least two different paints which offer dried film
properties which differ materially from each other in at least one observable property such as
sheen, outdoor durability, and color depth. A paint line may include, for example, three paints
the dried films of which have different sheen levels, two paints the dried films of which have
suitable interior or exterior performance, or four paints the dried films of which offer different

NYB 1196079_1.D0C
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quality or performance levels such as may be cvidenced, for example, by different levels of scrub
resistance.

A paint line could, more particularly, include four different paints, the dried films of
which have different sheen levels, typically marketed as gloss; semi-gloss; eggshell, satin, or low
lustre; and flat The sheen is determined by the volume and type of the binder(s), pigment(s), and
extendex(s), if any, in the paint.

In addition to the various sheen levels, paints are commonly formulated to be untinted
(white) or tinted to a wide variety of colors using different tint bases, including pastel or light
tones, medium or mid-tones, and deep tones. This capability requires a paint line having four
paints. Also, paints are formulated for exterior or interior use. And, paints are formulated to
provide certein levels of performance properties, such as may be marketed as good/standard,
better, and best/premium.

Paint manufacturers and retailers typically offer a mnge of paints, the range including at
least two paint lines. By “the range including at least two paint lines™, herein it is meant that the
discrete elected levels of the observable property defining a first paint line are combined with the
discrete clected levels of the observable property defining a second paint line, eic. to define the
paints in the range of paints.

For example, to prepare a range of paints including four paint lines may require preparing
paints encompaszing four sheen levels, four tint bases, interior and exterior use, and three quality
levels, preferably all combinations thercof. Thus, 96 different paint formulations (4x4x2x3) may
be needed. Also encompassed, however, is a range of paints in which certain of the defined
paints, up to 10% of the total number of paints, are selected to be omitted, for exaraple, for
commercial reasons. Further contemplated is a range of paints in which the observable
properties of the dried paint films substantially, but not exactly, fulfill the definitions herein; for
example, the sheen of a dried outdoor mid-tone gloss paint in the standard, better, and premium
lines may differ by a few points without departing from the meaning of a range of paints of this
invention.

Formulating these paints is complex — it is not simply a matter of mixing a few paint
ingredients in different ratios. Rathex, it involves the selection and mixing of different paint
ingredients in different ratios depending on the type of paint desired. This requires paint



manufacturers to store many different paint ingredients and change paint ingredients during
manufacture depending on the specific paint type being prepared.

Furthermore, it requires paint retailers to carry a large inventory of paints in order to offer
a range of paints, such a3 various sheen levels, tint bases, paints for exterior use, paints for
interior use, and paints of various quality. It would be desirable to make paints, cither at
relatively large-scale industrial plant or at a relatively smaller-scale, point-of-sale or point-of-use
location using a limited number of paint ingredients to prepare all of these different paint
formulations, thus, minimizing the number and type of paint ingredients to make a range of
paints.

Summary of the Iuvention

In order to minimize the number of paint ingredients needed to prepare a range of paints,
one needs to consider the extremes of key properties required by the range of paints and
formulate prepaint compositions which are capable of being blended in various combinstions and
proportions to provide the key propesties required at their extreme values and at intermediate
points as well.. Specific properties may also be improved by adding paint additives which
enhance the desired property.

We have discovered that we are able to achieve this goal by employing a set of prepaints
sufficient to formulste at least one paint line, including:

1. st lcast one fluid prepaint x, inclnding at least one opacifying pigment;

2. atleast one fluid prepaint y, including 2 least one extender pigment ; and

3. at least one fluid prepaint z, including st least one polymeric binder;
wherein the number of prepaints is preferably 3-15; wherein the prepaints are different from each
ather; and wherein the prepaints are mutuaily comparible.

We have also discovered a mothod of Sorming st least one paint line including:
1. providing & set of prepaints sufficient to formulate at least ope paint line, including:

a. ot least one fluid prepaint x, including at least one opacifying pigment;

b. ut least one fluid prepaint y, including st least one extender pigment; and

¢. at least one fluid prepaint z, including at least one polymeric binder;
Wherein the total number of prepaints is preferably 3-15; wherein each of the prepaints is
different from each other; and wherein the prepaints are mutually compatible; and



2. dispensing predetermined amounts of prepaini(s) x, prepaint(s) y, and prepaini(s) z into

containers or application devices to form at least one paint line.
The method may farther include the step of mixing prepaint(s) x, prepaiot(s) y, and

prepaint(s) z before, while, or after they are dispensed into the container or before or while they
are dispensed into the application device.

We bhave also discovered a method of forming a range of paintz, the range including at

least two paint lines, inclnding:

1.

providing a set of prepaints sufficient to formulate the range of paints, including:

a at least one fluid prepaint x, including at least one opacifying pigment;

b. at least ope fluid prepaint y, including at least one extender pigment;

c. at Least one fluid prepaint z, including at least one polymeric binder; and

d at least one additional flnid prepaint x’, y*, or 2°,

wherein the total number of prepaints is preferably 4-15;

wherein each of the prepaints is different from each other; and

wherein the prepaints are mutuslly compatible; and

dispensing predetermined amounts of prepaint(s) x, prepaint(s) y, and prepaini(s) z and
the at least one additional prepaint into containers or application devices to form a range
of paints,

The methods may further include the step of mixing prepaint(s) x, prepainy(s) y,

prepeint(s) 2, and the at least one additional prepaint before, while, or after they are dispensed
into the container or before or while they are dispensed into the application device.

The methods may fusther include the step of adjusting the viscosity of dispensed

prepaints before, while, or after they are dispensed into the container or before ar while they are
dispensed into the application device using a thickener, water, or a mixture thereof,

The methods may firrther include the step of adding additional materinly may be added

the prepaints and/or paints that enhance the application or final performance properties of the

paint.

The methods may further include the step of adding at least one colorant to the dispensed

prepaints.

The methods may be carried out at a paint manufacturing facility, at the point-of-sele, or

at the point-of-use and may be controlled by a computer.
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If one paint line is desired, i.¢., if one key property is varied (for example, sheen level, tint
base, use type, or quality type), then the complete paint line can be made from one each of
prepaint x, prepaint y and prepaint z.

If a range of paints including two paint lines is desired, i.e., if two key properties are
varied (for example, two selected from sheen level, tint base, use type, and quality type), then the
range of paints may be made from at least onc each of prepaint x, prepaint y, and prepaint z and
least one additional prepaint x°, y°, or z', depending on which key propesties are to be varied. By
“additional prepaint x', y°, or z’” is meant herein & prepaint different from prepaint x, y, or z,
respectively, but otherwise meeting the limitations associated with prepaint x, y, or z

If a mange of paints including three paint lines i desired, i.c., if three key propertics are
varied (for example, three selected from sheen level, tint bese, use type, and quality type), then
the range of paints can be made from st least one each of propaint x, prepaint y and prepaint z
and at least two additional prepaints x°, y*, or z’, depending on which key properties are to be
varied.

If a range of paints including four peint lines is desired, i.e., if four key properties are
varied (for example, sheen level, tint base, use type, and quality type), then the complete range of
paints can be made from at least one each of prepaint x, prepaint y snd prepeint z and at least
three additional prepaints x’, y*, or z’, depending on which key properties are to be varied.

This technique may be continued to vary as many additional key propertics as desired.

A paint line includes two or more different paints the dried films of which differ
meterially from each other in st least one observable property. The paints are different from esch
other and mmst meet at least one of the following criteria: 1) the pigmert volume concentration
(PVC) of the paints of the lipes which are most different from each other in PVC must differ
from cach other by at least 2% or 2) the volume solids content ("VS*") of the paints of the line
which arc most different from each other in VS must differ from each other by at least 2%.

The pigment volume concentration ("PVC™) is a measure of how “binder-rich”™ & paint
formulation. It is calculated herein by the following formula:

5t



PVC (%) = (volume of pigment(s) + vplume extendes(s))
(volume of pigment(s) + volume extender(s) + volume binder) x 100

The volume solids content (“VS” herein) is the dry volume (dry vol.) of pigment(s) plus
the dry volume (dry vol.) of extender (s) plus the dry volume (dry vol.) of binder(s). It is

if additives are present, their volume is not included in determining the total dry volume.

In each of the above embodiments, the prepaint compositions are selected so that they
cover a wide formulation spaco so that the degired final paint properties lie within the biend
space defined with the prepaints at the extremes. In many cases the prepaints will not by
themsclves be practical paints. But by pushing the prepsints to these extremes one can maximize
the blend space availsble for the system. When the prepaints, additives, and colorants are all
fully compatible, they can be blended at desired ratios, without inducing colloidal instability, to
achieve the desired paint line(s) and range of paints.

This technique is similar to the design principles used in statistical experimental design
and analysis of mixture component designs; however, instsad of designing a mixture space to
explore the response surface within it, one is designing the boundaries of the mixture space to
maximize the flexibility of the peint system. The key to success is to have mutual compatibility
of the individual ingredients and prepaints across the mixture space.

Paint properties can be predicted in a number of ways. Oane approach is to develop
response surface models of the blend space using standard Mixture Component experimental
design statistical tools. These simple statistical models can then be used by = linear optimization
program, by & massive grid search, or by a graphical analysis taol. Another approach is to simply
usc empirical methods to determine which blends are needed for specific paint lines, then
incorporate those simple empirical recipes in the of the software paint making machine.

An extension of the techniques is to have the paint machine automatically pretest certain
key properties (e.g., viscosity, forced dry gloss, or color) and make minor adjustments during the
formulating of the paint from the prepaints. Having feedback loops in the paint machine can
provide more precise matching of color, gloss, and viscosity targets.
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As used heyein, prepaints are mutually compatible if the paints formed by admixing the
prepaints do not evidence signs of colloidal instability such as floccalation. Preferably, the paints
formed from the prepaints exhibit less than 5 g of residue such as gel and grit per liter of paint
when the paint is passed through a 325 mesh screen. More preferably, the paints formed from
the prepaints exhibit iesy than 1g of residue per liter of paint when the paint is passed through a
325 megh screen. Preferably, the prepaints exhibit less then 5 g. of residue per liter of prepaint
when the prepaint is passed through a 325 mesh screen. More preferably, the prepaints exhibit
less than 1 g of residue per liter of prepaint when the prepaint is passed through a 325 mesh
screen. If the prepeints, optional additives included to enhance specific paint properties, and
colorants are fully compatible, Le., they can be blended at any ratio without inducing colloidal
instahility, then they can be blended in any combination falling within the formulation space
needed to achieve the desired propesty profile in the finsl paint. It is sufficient, however, for the
prepaints, optional additives included to enhance specific paint properties, and colorants to be
compatible, Le., they can be blended st desired ratios without inducing colloidal instability to
achieve the desired property profile in the range of paints.

As used herein, compatible paint ingredients include ingredients which can be combined
in the various prepaints, and the paints formed from the prepaints to provide the properties
characteristic for the amount of and type ingredient(s) used.

It is preferred that the all fiuid prepaints employed in the methods of the invention have

the same or similar viscogities to aid in mixing.

resistance, of the paints prepared by the method of the inveation, are expected to be improved
becausc of the use of lower amounts of stabilizing materials such as surfactents which may be
used relative to conventional formulating techniques. Further, a line of pains or a range of paints
prepared by the methods of this invention may react more predictably to added colorants, making
color matching easier and facilitating the use of software for color matching. In addition,
viscosity fluctustion in the final paint formulsation is expected to be reduced because of the prior
equilibration of ingredients in the prepaints.

The prepaints are formulated to maximize the flexibility of paint mamifecturing. Rather
thanpul‘::hmngmﬁwdml paint ingredients, paint manufacturers, and even buyers at point-of-
sale and point-of-use (paint stores, paint departments, and contractors), can purchase & set of
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prepaints to prepare a desired range of paints. These sets of prepaints will contain at Jeast one
each of prepaints x, y and z and posaibly additional prepaints depending upon the formulating
flexibility desired. Optionally, the above prepaints are mixed with an additional prepeint which
includes at least one colorant, such as a colored pigment or dye.

The method of the present invention is not limited to preparing only latex paints per se,
but may also be exterxled to preparing any water-bomne or solvent-bome coating, or related
building product requiring mixing of ingredients, including, scalants, caulks, mastics, adhesives
and other building-related products.

Description of Preferyed Embodiments

One embadiment of prepaint x is a fluid titanium dioxide prepaint including at least one
opacifying pigment, at least one dispersant, at least one thickener, and water; wherein the
dispersant(s) and the thickener(s) are compatible with the pigment(s) and with other optional
paint ingredients, and whercin the prepeint has a volume solids content of shout 30% to about
70%, preferably about 35% o about 5056 and a Stormer viscosity of about 50 to about 250 Krebs
Units (KU) preferably about 60 to about 150 KU,

In an altemate embodiment of prepaint x, it is a fluid titenium dioxide prepaint useful for
formulating a one pack, pigmented Iatex paint containing other paint ingredients, which prepaint
includes et least one opacifying pigment, at least one dispersant, at least one thickener, at least
one film-forming or nonfilm-forming polymeric binder, and water; wherein the dispersani(s), the
thickener(s), and the polymer(s) are compatible with the pigment(s) and with the other optionai
paint ingredients, and wherein the prepaint has a volume solids content of about 30% to about
70%, preferably about 35% to about 50%, 2 PVC of about 35% to 100%, preferably about 50%
to 100%, and a Stormer viscosity of about 50 to about 250 KU, preferably about 60 to about 150
KU. Preferably, the prepaint is stable to sedimentation, by which is meant herein that the
pigment does not settle out after 10 days at about 25 °C. Optionally, the polymeric binder is
adsorbed onto the opacifying pigment.

In one embodiment of prepaint v, it is a fluid pigment extender prepaint which includes at
least one mineral extender, at least one thickener, sn optional polymeric binder, and water;
wherein the pigment extender prepaint has a volume solids content of about 30% to about 70%,
preferably about 35% to about 65%, a PVC of about 35% to 10096, preferably about 40% to



100%, and a Stormer viscosity of about 50 to about 250 KU, preferably about 60 to about 150
KU; and wherein the prepaint ingredients are compatible with each other and with the ingredients
of the other prepaints desired to be used therewith.

In one embodiment of prepaint z, it is a fluid polymeric binder prepaint which includes a
water-borne polymeric binder having » gloss transition temperature (Tg) of about -30°C to aboun
70°C, preferably about -10°C to about 60°C, and water; wherein the binder prepaint has a
volume solids content of about 25% to ebout 70%, preferably about 30% to about 65%, and a
Brookfield viscosity of less than about 100,000 centipoise (CPS), preferably about 100 to about
50,000 centipoise, at a shear rate of 1.25 reciprocal seconds; and whereio the prepaint ingredients
are compatible with each other and with the ingredients of the other prepaints desired to be used
therewith.

In the embodiments of prepaints x, y and z, it is optionat to include minor amounts, ie.,
less than about 10% by weight, based on the total weight of the prepaint, of conventional paint
additives ineluding acid, base, defoamer, coalescent, casolvent, mildewvide, biocide, antifreeze
agent and the like. These additives must bo compatible with the other paint ingredients in the
prepaint and the prepaints employed in the methods of this invention.

Opacifying pigments useful in the methods and prepeints of the invention include white
pigments which impart white scattering power to the paint across al] visible wave lengths without
a high degree of absorption. Pigment extenders are inorganic solids or opaque polymers which
do not impart the primary color or hiding power to the paint although they may have secondary
influences on those propertica. The tint bases used for deep tone paints typically contain no or
only very low levels of opacifying pigments.

Suitable opacifying pigments include titanium dioxide (TiO2) or a combination of
titanium dioxide and auxiliary hiding pigments such as voided latex polymer particles, zinc
oxide, lead oxide, a synthetic potymer pigment and mixtures thereof. Rutile and anatase grades
of titanium dioxide are suitable for use herein. Rutile titanium dioxide is preferred. The surface
of these titanium dioxides may be treated with various organic surface treatments and/or
inorganic surface treatments, e.g., s the oxides of silica, aluming, and zirconia. Fumed titanium
oxide is also useful herejn.
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The voided latex particles useful in the method of the invention have a particle size
diameter of about 100 rm to abott 2,500 am and & void fraction and prepaints of shout 10% to
about 75%. Preferably, the voided latex particles useful in the method of the invention have a
particle size of about 500 nm o about 1,100 nm. The voided latex particles have at least one void
but may bave multiple voids, non-spherical voids, interconnected voida, voids having channels connected
to the outside of the particles, and firther encompass structures deacribed as vosiculated and spongelike.
Preferably, the voided latex particles have a single void. The voided Latex particles have a glass
transition temperature (Tg), as measured by differential scanning calorimetry at a rate of about
20°C/min, of at least about 20°C, preferably at least 50°C. The higher the (Tg), the harder the
particle is and the less likely it is to collapse. If the voided latex particles collapse, they are
unable to contribute to hiding. They may be prepared by conventional polymerization processes
known in the art, such as those disclosed in U.S. Patent Nos. 3,784,391, 4,798,691, 4,508,271,
4,972,000, 5,041,464, 5,157,084, and 5,216,044, the disclosures of which are incorporsted herein
by reference, as well as Japanese Patent Applications 60/223 873, 61/62510, 61/66710,
61/86941, 62/127336, 62/156387, 01/185311, and 02/140272. Preferably, the voided latex
perticles are prepared according to U.S. Patent Nos. 4,427,836, 4,469,825, 4,594,363, 4,880,842
and 5,494,971, the disclosure of which are incorporated herein by reference.

Extender pigments useful herein include exterior and interior extender pigments
optimized for the intended end use. Exterior extender pigments are not soluble in water and have
& low absorption number. They are optimized for exterior durability in the particular market
where the paint will be sold, and do not detract from the desired non-cracking, non-chalking, and
non-dirt-retaining properties of the dried paint. They also provide low cost volume. Interior
extender pigments are optimized for hiding, gloss, and low cost. Suitable extender pigments
include barium sulfate (about 1 - about 15 microns), Blanc Fixe (about 0.5 - about 5 microns),
calcium carbonate (sbout 0.05 - about 35 microns), silica (sbout 0.001 - about 14 microns),
magnesium silicate (about 0.5 - about 15 microns), aluminum silicate (about 0.2 - about 5
microns), mica, bentonite, magnesium alumino-silicate, fumed allumine, colloidal artapulgite,
synthetic amorphous sodium alumino-silicate, and sodivm potassium alumino-silicate, and the
like.

Polymeric binders are polymers or prepolymers which form the primary film of the paint.
Binders bind the pigment and/or extenders, provide the required paint flow, and determine the

10



gloss and hardness of the final paint film. The binders selected for the prepaints will depend
upon the final use of the formulated paints. Binders suitable for exterior paints are generally
suitable for interior paints, but binders suitable for interior paints may not be suitable for exterior
paints.

Suitable polymeric binders include, but are not limited to, homopolymers, copolymers or
terpolymers having compositions such as, for exemple, acrylic and/or methacrylic, polyvinyl
acctate, styrene-acrylic, styrene-butadiens, vinyl acetate-acrylic, ethylene-vinyl acetate, vinyl
acetate-vinyl versatate, vimyl acetate-vinyl maleate, vinyl acetate-vinyl chloride-acrylic, ethylene-
vinyl acetate-acrylic, and urethane polymers, optionally containing up to sbout 1036 by weight of
functional and other monomers, and mixtures thereof, Polymeric binders optionslly incorporsted
in prepaints x, y, x’, y’, or other prepaints may be the same as or different from the polymeric
binder of prepaint z.

Thickener is a general term which includes any materisl added to a paint to modify its
rheological profile. Preferred thickeners are associative thickeners. Suitable thickeners for use
herein include polyvinyl alcobol (PVA); hydrophobically-modified, alkali soluble emulsions,
koown in the art as HASE emulsions; alkali soluble or alkali swellable emulsions, known in the
art as ASE emulsions; hydrophobically modified ethylene oxide-urethane polymers known in the
art a8 HEUR thickeners; and cellulosic thickeners such as hydroxymethyl cellulose (HMC),
hydroxyethyl cellulose (HEC), hydrophobically-modified hydroxy ethyl cellulose (HMHEC),
sodium carboxymethyl cellulose (SCMC), sodium carboxymethyl 2-hydroxyethyl cellulose, 2-
hydroxypropyl methyl cellulose, 2-trydroxyethyl methyl cellulose, 2-hydroxybutyl methyl
cellulose, 2-hydroxyethyl etiry] ceflulose, 2-hydoxypropyl cellulose, and the like, Also useful 23
thickeners are fumed silica, artapulgite clay and other types of clay, titanate chelating agents, and
the like.

Suitable dispersants for use herein include non-ienic, snionic and cationic dispersants
such as 2-amino 2-methyl 1-propanol (AMP), dimethyl amino ethanol (DMAE), potassium
tripolyphosphate (KTPP), trisodium polyphosphate (TSPP), citric acid and other carboxylic
acids, and the like. Anionic polymers such as homopolymers and copolymers based on
polycarboxylic acids, including those that have been hydrophobically- or hydrophilically-
modified, e g, polyacrylic acid or polymethacrylic acid or maleic anhydride with various
monomers such as styrene, acrylate or methacrylate esters, diisobutylene, and other hyirophilic

11
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or hydrophobic comonomers are also suitable for use as dispersants, further including salts of the
aforementioned disperssuts, and mixtures thereof.

Suitable defoamers include silicone-based and mineral oil-based defoamers, and the like.

Coalesconts ure not necessary if solvent-free polymeric binders are used in the binder
prepaints, Solvent-free binders typically have a low Tg and low minimum flm-fonming
temperature so that they are film-forming at ambient temperatures, such as about 20 °C. Ifa
coalescent is required, preferably it is incorporated in cach of prepaint z and any other prepaints
containing polymeric binders..

Suitable coalescents, plasticizers, and other optional sclvents include ethylene glycol,
propylene glycol, hexylene glycol, 2,2 4-trimethyl-1,3-pentanedicl monoisobutyrate
(TEXANOL™), glycol ethers, mineral spirits, methyl carbitol, butyl carbitol, phthalates,
adipates, and the like.

Suitable mildewcides and biocides include zinc oxide, isothiazolones, triazoles, and the

like,
Suitable surfactants include cationic, anionic, and non-ionic surfactants.
EXAMFPLES
Test Procedures

The Stormer viscosity of the prepaints is measured using ASTM method D562,
The Brookfield viscosity of the binder prepaints and final paints is measured using
spindlo #4 of a Brookfield viscometer at 6 rpm at room temperature (about 70°F).

The ICI viscosity of the prepaints and paints is measured using ASTM method D3205-77.

12
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This example describes the preparation of a white prepaint which was prepared by
combining the following ingredients:

Ingredient Amount (1bs./100 gallons)

Pigment — Titanium Dioxide Slurry (76.5% solids) 1152.25
(Ti-Pure™ R-746 — DuPont)

Disperssnt 7.06

(Tamol™ 1124 - Rohm and Haas)

Defoamer 1.00

(Drewplus™ L-475)

Binder Acrylic (50% solids ~ Tg 28 °C 166.32

(Rboplex™ SG — 10M — Rohm and Hans)

Opacifer - Voided Latex Particles 151.80

(Ropaque™ OP-96 — Rohm and Haas)

Coalescent 1295

(Texanol™)

Rheology Modifier : 12.76

(Acryzol'™ RM-8W ~ Rohm and Haas)

Base — Ammonia (28%) 1.65

The prepaint was prepared using a laboratory mixer having a 45° pitch stirring blade. The
water, dispersant, and defosmer, were combined and mixed. The titenium dioxide slurry was
slowly added and the mixture was stirred for 15-20 minutes. The binder, coalescent, rheology
modifier, ammonia, and additiona] water if necessary were then added.

The resulting prepaint had a total volume of 100 gallons, total weight of 1,505.8 1ba., total
PVC of 80.0%, volume solids of 44.0%, weight solids of 67.1%, density of 15.058 lbs./gallon,
0.40% dispersant on pigment solids, and 10.096 coslescent on latex solids. Its initial and
equilibrated Stormer viscosities were 38 and 90 KU. Its initial and equilibmated pH values were
8.8 and 8.6.
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Example 2

This example describes the preparation of an exterior pigment extender prepaint. It was

prepared as above by combining the following ingredients:

Ingredicnt Amgount (1bs./100 gallons)
Pigment ~ Nephilene Syenite (7.51) 784.30
(Minex™ 4)

Dispersent 7.84
(Tamol™ 1124 - Rohm and Haas)

Defoamer 2.00
(Drewplus™ L475)

Binder ic (53.5% solids — Tg 18 °C) 157.49
(Rhoplex™ ML-200 - Rohm and Haas)

Coalescent 5.90
(T e.xlnolm)

RheolquModiﬂu 255
(Acrysol™ RM-8W - Rohm and Haas)

Water 368.86

The resulting prepaint had a total volume of 100 galions, total weight of 1,328.9 1bs., total
PVC of 80.0°4, volume solids of 45.0%, weight solids of 65.4%, density of 13.29 Iba/gallon,
0.50% total dispersant on pigment solids and 7.0% total coalescent on binder solids. The initial
and equilibrated Stormer viscosities were 90 and 93. The initial and equilibrated pH values were

8.9and 8.7.
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Example 3

This cxample describes the preperation of an interior pigment extender prepaint which

was prepared as described above by combining the following ingredients:

Ingredient Amount (1bs./100 gallons)
Pigment - Calcium Carbonate (12p) 405.67
(Omyacarb™ 12)

Plgm:nt — Calcium Carbonate (3.2u) 203.59
(Vicron™ 15-15)

Pigment — Aluminum Silicate (1.4y) 165.41
(Optiwhite™)

Dispersant 1.75
(Tamol™ 1124 -Rohm and Hass)

Defoamer 1.00
(Drewplus™ 1L-475)

Binder - Vinyl Acctate/Actylic (55% solids —Tg 14 °C) 157.61
(RES™ 3803- Rohm and Haas)

Coalescent (Texanol™) 6.07
Rheology Mndxﬁer—-HEUR(Acylolm RM-2020-NPR) 17.53
Base —~ Ammonia (28%) 0.87
Water 356.59

The resulting prepaint had a total volume of 100 galions, total weight of 1,322.1 ibs., total
PVC of 80%, volume solids of 45%, weight solids of 65.15%, density of 13.2210 Ibs./gallon,
0.50% dispersant on pigment solids, and 7.00% coalescent on binder solids, Its initial and
equilibrated Stormer viscosities were 94 and 97. Its initial and equilibrated pH values wexe both
9.2.
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Example 4

This examplo describes a vinyl acetate/scrylic polymeric binder prepaint which was
prepared as described above except that the binder, defoamer, coalescent, anumonia, water, and
rtheology modifier were combined and mixed. The ingredients and amounts were as follows:

Ingredicpt Amount (1bs./100 gallons)
Defoamer 3.00
(Drewplus™ L-475)

Binder — Vinyl Acetate/Acrylic (55% solids - Tg 14 °C) 788.06
(RES™ 3803- Rohm and Haas)

Coalescent 3034
(Texanol™)

Rheolog;uModiﬂu -HEUR 3.02
(Acrysol™ SCT-275 - Rohm and Hass)

Base — Ammonia (28%) 1.95
Water 60.08

The resulting prepaint had a total volume of 100 gallons, total weight of 891.5 Ibs.,
volume solids of 45.0%, & weight solids of 48.6%, a density of 8.91 lbs/gallon and 7.0%
coalescent on binder solids. Its injtial and equilibrated Stormer viscosities were 38 and 90, Its
initial and equilibrated pH values were 8.6 and 8.4. Its equilibrated Brookfield viscosity should

be less than 10,000 cps.



Example §
This example describes & flat acrylic binder prepaint which was prepared as above by
combining the following ingredieats:

Ingredient Amount (Tbs /100 gullons)
Defoamer 8.00
(Drewplus™ L-475)

Binder — Acrylic (53.5% solids — Tg 18°C) 769.96
(Rhoplex™ MIL-200 - Rohm and Haas)

Coalescent 28.83
(Texanol™)

RheolquModiﬁer (HEUR) 1.15
(Acrysol’™ RM-8W - Rohm and Haas)

Base - Ammonin (28%) 57
Solvent - Propylene Glycol 60.00
Water 12.84

The resulting prepaint had & total volume of 100 gallons, total weight of 881.4 Ibs.,
volume solids of 44.0%, weight solids of 46.7%, density of 8.81 Ibs./gallon, and 7.0% coalescent
on binder solids. . Its initial and equilibrated Stormer viscositics were 91 and 39. Its initial and

final pH values were both 8.9/9.0. Its equilibrated Brookfield viscosity should be less than
10,000 cps.

Example 6
This example describes a gloss acrylic binder prepaint which was prepared as described
above by combining the following ingredients:

Ingredient Amount (Ibs,/100 gallons)
Defoamer -8.00
(Drewplus™ 1.475)

Binder — Acrylic (50% solids — Tg 28°C) 737.08
(Rhoplex™ SG-10M - Rohm and Haas)

Coalescent 36.85
(Texanol™)

Rheology Modifier - HEUR 11.62
(Acrysol™ RM 8W - Rohm snd Haas)

Base — Ammonia (28%) 35
Solvent — Propylene Glycol 60.00

Water 21.26
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The resulting prepaint had a total volumo of 100 gallons, a total weight of 875.2 1bs.,
volume solids of 39.0%, a weight solids of 42.11%, a density 0f .75 tbs /gallon and 10.0%
coalescent on binder solids. . Its initial and equilibrated Stormer viscosities were 97 and 98. The
initial and equilibrated pH values were 9.0. Its equilibmted Brookfield viscosity should be less
than 10,000 cps.

Example 7

This example describes the preparation of & white pigment prepaint including a solvent-
free acrylic binder and without the use of a coalescent. The ingredients are mixed as described in
Example 1 using the ingredients and amounts set out balow.

Ingredicnt Amount (Tbs /100 gallgns)
Pigment —Titanium Dioxide 734.49
(Ti-Purc™ R-706 - DuPont)

Opacifier — Voided Latex Particles 164.43
(Ropaque™ OP-96 - Rohm and Haas)

Dispersant 29.38
(Tamol™ 731 - Rohm and Hass)

Non-ionic Surfactant 200
(Triton™ CF-10)

Biocide 2.00
(Kathon™ LX (1.5%) - Rohm and Haas)

Defoamer 3.00
(Foamaster ™ VL)

Binder — Acrylic copolymer (43.5% solids - Tg -2 °C) 165.96
(Rhoplex™ SF-012 - Rohm and Hass)

Rheolounodiﬁer—HEUR 5.00
(Acrysol"™ RM-825 - Rohm and Haas)

Rhicology Modifier ~ HEUR 42.69
(Acrysol™ RM-2020 NFR - Rohm and Haas)

Base — Ammonia (28%) 49
Water 250.13

The resulting prepaint should have a total volume of 100 gallons, total weight of 1,401.3
Ibs., 1otal PVC of 80.0%, volume solids of 40.0%, weight solids of 61.1% density of 14.01
Tbs/gallon, and 1.0% dispersant on pigment solids. Its estimated Stormer viscosity is 102 KU.
Its pH should be 8.5 - 9.0,
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Exsmple 8

This example describes the preparation of an exterior pigment extender prepaint witha
solvent-free acrylic binder without the use of a coalescent. The ingredients are mixed as
described in Example 1 using the ingredient amounts set out below.

Ingredicnt Amount (1bs /100 gallons)
Pigment — Nephiline Syenite (7.5p) 697.16
(Minex™ 4)

Dispersant 21.89
(Tamol™ 731 - Rohm and Haas)

Non-ionic Surfactant 2.00
(Triton™ CF-10)

Biocide 200
(Kathon™ LX (1.5%) - Robm and Haas)

Defoamer 3.00
(Foamaster™ VL)

Binder — Actylic (46.5% solids — Tg 1 °C) 160.84
(Primal™ SF-015 Rohm and Haas)

lelounodiﬁﬂHEUR 101.30
(Acrysol -2020 NPR - Rohm and Haas)

Water 2B4.47

The resulting prepaint should have a total volume of 100 gallons, total weight of 1,280.9
Ibs., total PVC of 80.0%, volume solids of 40.0%, weight solids of 60.27%, density of 12.81
1bs./gallon, and 1.0% dispersant on pigment solids. Its Stormer viscosity should be 95 KU. Its
pH should be 8.5 - 9.0. If not, the pH is adjusted as described in Exarple 7.

Ezample J

This example describes the preparation of an interior pigment extender prepaint including
a solvent-free vinyl acetate/acrylic binder without the use of a coalescent. The ingredients are
mixed as deseribed in Example 1 using the ingredient amounts set out below. '
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Inggedient

Pigment — Calcium Carbonate (3.2p)
(Snowflake™)

Pigment — Aluminum Silicate (1.441)
(Qpﬁwhiw“‘)

Dispersamt

(Tamol™ 1254 - Rohm and Haas)
Non-ionic Surfactant

(Triton™ CF-10)

Biocide

(Kathon™ LX (1.5%))

Defoamer

(Foamaster™ VL)

Binder — Vinyl Acetate/Acrylic (55% solids )
(Rovace™ 9900)
Rheolounodiﬁu HASE
(Acrysol™ DR-3)

Base — Ammania (28%)

Water

The resulting prepaint should have a total volume of 100 gallons, a total weight of
1,254.9 1be., total PVC of 80.0%, volume solids of 40.0%, weight solids of 59.65%, density of

———— e — - = aE w

451.20
220.37
19.19
2.00
2.00
3.00
139.86
9.00

0.86
405.69

w 7°

12.55 lbs./gnllon, and 1.0% dispersant on pigment solids. Its Stormer viscosity should be 95 KU.

Its pH should be 8.5 - 9.0.

Example 10

This example describes the preparetion of a vinyl acetate/acrylic polymeric binder
prepaint including a solvent-free vinyl acetate/acrylic binder without a coalescent. The
ingredients are mixed as described in Example 4 using the ingredient amounts set out below.

Ingredient Amount (Jbs/100 gallops)
Binder — Vinyl Acetate/Acrylic (55% solids — Tg 10°C) 699.25
(Rovace™ 9900 - Rohm and Haas)

Defoamer 3.00
(Foamaster™ VL)

Rheology Modifier HASE 12.96

(Acrysol™ DR-3 - Rohm and Haas)

Base —~Ammonia (28%) 2.90

Water 405.69
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The resulting prepaint should have a total volume of 100 gallons, total weight of 885.2
1bs, volume solids of 40.0%, a weight sclids of 43.5%, and density of 8.85 lbs/gallon. Its Stormer
viscosity should be 99 KU. Its Brookfield viscosity should be less than 10,000 cps. Its pH
should be 8.5-9.0.

Example 11

This example describes the preparation of a flat polymeric binder prepaint including a
solvent-free acrylic binder and no coalescent. The ingredients are mixed as described in
Example 4 using the ingredient amounts set out below.

Ingredicnt Amount (1bs /100 gallons)
Defoamer 8.00
(Foamaster™ VL)

Binder — Acrylic Copolymer (43.5% solids — Tg -2 °C) 723.77
(Rhoplex™ SF —012 - Rohm and Haas)

Rheolounodiﬁer—HEUR 3.00

(Acrysol™ RM —2020 NPR - Rohm and Haas)

Water 133.75

The resulting prepaint should have a total volume of 100 gallons, a total weight of 868.5
Ibs, volume solids of 36.0%, weight solids of 38.8% and density of 8.69 Ibs/gallon. Its Stormer
viscosity should be 99 KU. Its Brookfield viscosity should be less than 10,000 cps. Its pH
should be 8.5 - 9.0 and, if not, it is adjusted as discussed above.

Example 12

This example describes the preparation of a gloss polymeric binder prepaint using &
solveni-free acrylic binder and no coalescent. The ingredients are mixed as described in
Example 4 using the ingredient amounts set out below.

Ingredient /100
Defoamer 8.00
(Foamaster™ VL)

Binder — Acrylic Copolymer (43.5% solids - Tg -2 °C) 761.57
(Rhoplex™ SF-012 - Rohm and Haas)

Rheology Modifier — HEUR 23.00
(Acrysol ™ RM-2020 NPR - Rohm and Haas)

Water 61.62
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The resulting prepaint should have a total volume of 100.0 gallons, total weight of 8560.4
Ibs, volume solids of 37.0%, & weight solids of 38.8% and a density of 8.60 lbe/gallon. Its
Stormer viscosity should be 99 KU. Its Brookfield viscosity should be less than 10,000 cps. Its
pH should be 8.5 - 9.0 and, if not, it should be adjusted as described above.
Example 13

This example describes the preparation of a white pigment prepaint using an interior
gloss grade titanium dioxide which was prepared by combining the following ingredients:

Ingredicnt Amount (Ths /100 pallons)
Pigment ~Titanium Dioxide 734.49
(Ti-Pure™ R-900 — DuPont)
Opacifier ~ Voided Latex Particles (30.5% solids) 164.43
(Ropaque™ Ultra-Rohm and Haas)
Dispersant 20.99
(Tamol™ 1254 - Rohm and Hans)
Non-ionic Surfactant 2.00
(Triton™ CF-10)
Biocide 2.00
(Kathon™ LX (1.5%) - Robm and Haas)
Defoamer 3.00
(Foamaster™ VL — source)
Binder — Vinyl Acetate/Acrylic (55% solids — Tg 14 °C) 140.10
(RES 3083 — Rohm and Haas)
Coalescent 1137
(Texanol™)

Modifier JHASE 1147
(Actysol ™ DF3
Base — Ammonia (28%) 1.20
Solvent - Propyleze Glycol 50.00
Water 264.38

The resulting prepaint had a total volume of 100 gallons, a total weight of 1405.4 Ibs,
total PVC of 80%, volume solids of 40%, weight solids of 61.25%, density of 14.05 lbs/gallon,

1.0% dispersant on pigment solids, and 9.0% coalescent on binder solids. The Stormer viscosity
was 100 KU. The Brookfield viscosity was 15,300 cps. The pH was 8.8.

Example 14
This example describes the preparation of a white pigment prepaint using an exterior
gloss grade titanium dioxide which was prepared by combining the following ingredients:
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Ingredient Amount (1bs./100 gallons)
Pigment —Titanium Dioxide 734.56
(Ti-Pure™ R~706-DuPont)

Opacifier - Voided Latex Particles (30.5% solids) 164.44
(Ropague™ Ultra-Rohm and Haas)

Dispersant 29.38
(Tamol™ 731- Rohm and Haas))

Non-ionic Surfactant 2.00
(Triton™ CF-10)

Biocide 2.00
(Kathon™ LX (1.5%) - Rohm and Haas)

Defoamer 3.00
(Foamaster™ VL)

Binder — Acrylic Copolymer (50% solids - Tg 28 °C) 151.20
(Rhoplex™ $G-10 - Rohm and Haas)

Coalescent 12.49
(Texanol™)

Rheology Modifier JHEUR 42.69
(Acrysol™ RM-2020 NFR - Robm and Hass)

Base — Ammonia (28%) 49
Solvent — Propylene Glycol 50.00
Water 211.34

The resulting prepaint had a total volume of 100 gallons, a total weight of 1403.6 1bs,
total PVC of 80%, volume solids of 40%, weight solids of 61.2%, density of 14.04 lba/gallon,
1.0% dispersant on pigment solids, and 9.0% coalescent on binder solids. The Stormer viscosity

was 100 KU. The Brookfield viscosity was 4,010 cps. The pH was 8.8.
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Example 15
This example describes the preparation of an exterior pigment extender prepaint. It was
prepared by combining the following ingredients;

Ingredient Amount (1bs/100 gallons)
Pigment —~ Nephilene Syenite (7.51) 697.16
(Minex™ 4)

Dispersant 27.89
(Tamoi™ 731 —Rohm and Haas)

Non-ionic Surfactant 2.00
(Triton™ CF-10)

Biocide 2.00
Kathon™ LX (1.5%) — Rohm and Haas)

Defoamer 3.00
(Foamaster™ VL)

Binder — Acrylic (53.5% solids ~ Tg 18 °C) 139.98
(Rhoplex™ Multilobe 200 — Rohm and Haas)

Coalescent 5.24
(Texanol™)

Rheology Modifier - HEUR 101.80
(Acrysol ™ RM — 2020 — Rohm and Haas)

Solvent —-Propyiene Glycol 50.00
Water 254.40

The resulting prepaint had a total volume of 100 gallons, a total weight of 1281.5 Ibs,
total PVC of 80.0%, volume solids of 40.0%, weight solids of 60.3%, density of 12.81 lbs/gallon,
1.0% dispersant on pigment solids, and 7.0% total coalescent on binder solids. The Stormer
viscosity was 96 KU. The Brookfield viscosity was 7,210 cpa. The pH was 9.8.
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Example 16
This example describes the preparation of an interior pigment extender prepaint. It was
prepared by combining the following ingredients:

Ingredients Amounts (1ba/100 gallons)
Pigment — Calcium Carbonate (5 p) 45120
(Snowflake™)

Pigment — Aluminum Silicate (1.4 ) 22037
(Optiwhite™)

Dispersant 19.19
(Temol™ 1254 — Rohm and Haas)

Non-ionic Surfactant 2.00
(Triton™ CF-10)

Biocide 2.00
(Kalthon™ LX (1.5%) — Rohm and Haas)

Defoamer 3.00
(Foaraster™ VL)

Binder - Vinyl Acetate/Acrylic (55% solids - Tg 14 °C) 140.10
(RES 3083 — Rohm and Haas)

Corlescent 6.93
(Texanol™)

Rheolog;&dodiﬁu —HASE 11.00
(Acrysol™ DR-3 — Rohm and Haas)

Base — Ammonia (28%) 0.86
Solvent — Propylene Glycol 50.00
Water 348.48

The resulting prepaint had a total volume of 100 gallons, a total weight of 1255.1 Ibs,
total PVC of 80.0%4, volume solids of 40.0%, & weight solids of 59.7%, density of 12.55
lbs/gallon, 1.0% dispersant on pigment solids, and 9.0% total coalescent on binder solids. The
Stormer viscosity was 102 KU. The Brookfield viscosity was 3,410 cps. The pH was 8.9.
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Example 17

This describes the preparation of a vinyl acetate/acrylic binder prepaint. Tt was prepared
by combining the following ingredients:
Ingredicnts Amounts (1bs /100 gallons)
Defoamer 3.00
(Foamaster™ VL)
Binder— Vinyl Acetate/Acrylic (55% solids — Tg 14 °C) 700.48
(RES 3083 — Rohm and Haas)
Coalescent 34.67
(Texamol™)
RheolquModiﬁa—HASE 12.96
(Acrysol'™ DR-3 — Rohm and Hass)
Base — Ammonia (28%) 2.90
Solvent — Propylene Glycol 50.00
Water 8348

The resulting prepaint had a total volume of 100 gallons, a total weight of 887.5 lbs,

volume solids of 40.0%, a weight solids of 43.4%, a density of 8.88 Ibs/gallon, and 9.0%

coalescent on binder solids. Its Stormer viscosity was 98.0. The Brookfield viscosity was 13,600

cps. Its pH was 9.0.

Example 18

This example describes the preparation of a flat acrylic binder prepaint. It was prepared
by combining the following ingredients:
Ingredients Ibs/1
Defoamer 3.00
(Foamaster™ VL)
Binder — Acrylic (53.5% solids — Tg 18 °C) 699.92
(Rhoplex™ Multilobe 200 — Rohm and Heas)
Coalescent 26.21
(Texanol™)
Rheoloq“Modiﬁer— HEUR 1.44
{Acrysol'™ RM-2020 NPR - Rohm and Haas)
Base — Ammonia (28%) 0.35
Solvent — Propylene Glycol 50.00
Water 96.59

The resulting prepaint had a total volume of 100 gallons, a total weight of 877.5 lbs,

volume solids of 40.0%, weight solids of 42.7%, density of 8.78 1bs/gallon, and 7.0% coalescent
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on binder solids. Its Stormer viscosity was 94.0. The Brookfield viscosity was 4,900 cps. Its pH
was 8.9,

Example 19
This example describes the preparation of a gloss acrylic binder prepaint. It was prepared
by combining the following ingredients:

Ingredienty Amounts (Jba./] 00 gallons)
Defoamer 3.00
(Foamaster™ VL )

Binder — Acrylic Copolymer (50% solids - Tg 28 °C) 755.99
(Rhoplex™ SG-10M — Rohm and Haas)

Coalescent 37.80
(Texanol™)

Rheolounodiﬂa—l-IEUR 11.62
(Acrysol™ RM-2020 NPR - Rohm and Hass)

Base — Ammonia (28%) 0.35
Solvent — Propylene Glycol 50.00
Water 17.68

The resulting prepaint had & total volume of 100 gallons, a total weight of 876.4 bs,
volume solids of 40.0%, weight solids of 43.1%, a density of 8.76 lbs/gallon, and 10.0%
coalescent on binder solids. Its Stormer viscosity was 96. The Brookfield viscosity was 5,000
cps. Its pH was 8.8.

ample 2

This example describes the preparation of a white prepaint by combining the following
ingredicnts:

Ingredient Amount (1bs./100 pallons)
Pigment - Titanium Dioxide 1001.66
(:l‘i-Purem R-706 — DuPont)

Dispersant 20.03
(Tamol™ 1124 — Rohm and Haas)

Defoamer 1.00
(Drewplus™ L475)

Binder Actylic (0% solids —Tg 28 °C 189.00
(Rhoplex™ SG — 10M — Rohm and Haas)

Opacifer — Voided Latex Particles 172.50
(Ropagque™ OP-96 — Rohm and Haas)

Coalescent 14.72

(Texanol™)
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Rheology Modifier 2.00
(Acrysol ™ RM-8W - Rohm and Haas)

Base — Ammonia-(28%) 1.65

Water 200.44

The resulting prepaint should have a tota} volume of 100 gallons, a total weight of
1,603.0 1bs, total PVC of 80.0%, volume solids of 50.0%, weight solids of 71.7%, a density of
16.03 1bs/gallon, 1% dispersant on pigment solids, and 10.0% coalescent on latex solids.

Example 21

This example describes the preparation of a white pigment prepaint with pigmented
vesiculated polymeric beads. The pigmented vesiculated polymeric beads have a particle size of
12.5 microns, approxirmately 796 (3/s) titanfum dioxide, and a void volume of approximately
77%. The ingredients are mixed as described in Example 1 using the ingredient amounts set out
below.

Ingredient Amount (1bs/] 00 galions)
Pigmented Vesiculated Polymeric Bead 733.00
(Spindrii™ 25)

Dispersant 0
(Tamol™ 1124 - Rohm and Haas)

Defoamer 200
(Drewplus™ L475)

Binder Acrylic (53.5% solids ~ Tg 18°C) . 154
(Rhoplex™ ML-200 - Rohm and Haas)

Coalescent 5.90
(Texanol™)

R}wolounodiﬁer 2.55
(Acrysol™ RM-8W - Rohm and Haas)

Water 15.89

The resulting prepaint should have a total volume of 100 gallons, total weight of 9133
Ibs, total PVC of 80.0%, volume solids of 44.0%, weight solids of 28.28%, and density of 5.13
Tbe/gallon. Its Stormer viscosity should be 91 KU. Its pH should be 8.5 —9.0. If not, ths pH is
adjusted as described in Example 7.
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Example 22

This example describes the preparation of an exterior pigment extender prepaint by
combining the following ingredients:
Ingredient
Pigment — Nephilene Syenite (7.5p) 871.44
(Minex™ 4)
Dispersant 8.71
(Tamol™ 1124 - Rohm and Haas)
Defoamer 2.00
(Drewplus™ L-475)
Binder Aﬂlic (60.5% solids — Tg 16 °C) 154.74
(Rhoplex™ AC-264 - Rohm and Haas)
Coalescent 6.56
(Texanol™)
Rheology Modifier 3.00
(Acrysol ™ RM-8W - Rohm and Haas)
Water 326.08

The resulting prepaint should have a total volume of 100 gallons, total weight of 1,382.5
Ibs, total PVC of 80.0%, volume solids of 50.096, weight solids of 69.8%, density of 13.82
Ibs/gallon, 0.5% dispersant on pigment solids, and 7.0%6 coalescent on latex solids.

Example 23

This example describes the preparation of an interior pigment extender prepaint by
combining the following ingredients:
Ingredient
Pigment — Calcium Carbonate (12) 450.67
(Omyacarb™ 12)
Pigment — Calcium Carbonate (3.211) 226.17
(Vicron™ 15-15)
Pigment — Aluminum Silicate (1.4p) 183.76
(Optiwhite™)
Dispersant 8.61
(Tamol™ 1124 -Rohm and Haas)
Defoamer . 1.00
(Drewplus™ 1475)
Binder — Vinyl Acetate/Acrylic (55% solids — Tg 14 *C) 175.09
(RES 3803)
Coalescent (Texanol™) 6.74
Rheology Modifier - HEUR (Acrysol™ SCT-275) 15.00
Basc - Ammonia (28%) 0.87

Water 308.13
29
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The resuiting prepaint should have a total volume of 100 gallons, total weight of 1376.0
1bs, total PVC of 80.0%6, volume solids of 50.0%, weight solids of 69.5%, density of 13.76
Iba/gallon, 0.5% dispersant on pigment solids, and 7.0% coalescent on latex solids..

Example 24
This example describes the preparation of a vinyl acetate/acrylic binder prepaint by

combining the following ingredients:
Ingredient Amount (1bs./100 gallons)
Defoamer 200
(Drewplus™ L-475) _
Binder — Vinyl Acetate/Acrylic (55% solids—Tg 14 °C) 875.62
(RES 3803)
Coalescent 13.00
(Texanol™)

Modifier -HEUR 9.29

(Aczysol™ SCT-275 - Rohm and Haas)

The resulting prepaint should have a total volume of 100 gallons, total weight of 899.9
Ibs, a total PVC of 0.0%, volume solids of 50.0%, weight solids of 53.2%, density of 8.99
Ibs/grllon, and 10.0% coalescent on latex solids.

Example 25 :
This example describes the preparation of a flat acrylic prepaint by combining the

following ingredients:

Ingredient Amougt (Jbs./100 gallons)

Defoamer 8.00

(Drewplus™ L-475)

Binder Aﬂlic (60.5% solids — Tg 16 °C) 773.67

(Rhoplex'™ AC-264 - Rohm and Haas)

Coalescent 23.40

(Texanol™)

R.heoloq“Modiﬁer (HEUR) 13

(Acrysol ™ RM-8W - Robm and Haas)

Basze — Ammonia (28%) 0.50

Solvent — Propylene Glycol 60.00

Water 1.84
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The resulting prepaint should have a total volume of 100 gallons, total weight of 880.4
Ibs., total PVC of 0.0%, volume solids of 50.0%, weight solids of 53.2%, deasity of 8.80
Ibs/galion, and 5.09 coalescent on latex solids.

Example 26
This example describes the preparation of a gloss acrylic binder by combining the
following ingredients:

Ingredient

Binder — Acrylic (50% solids — Tg 28°C) 836.85
(Rhoplex™ SG-10M - Rohm and Haas)

Coalescent 41,84
(Texanol™)

The resulting prepaint should have a 1otal volume of 100 gallons, a total weight of 878.7
lbs, total PVC of 0.0%, volume solids of 44.3%, weight solids of 47.4%, density of 8.78
1bs./gullon, and 10.0% coalescent on latex solids.

Example 27

This example describes the preparation of nine exterior flat latex paints of varying quality
end tone using different combinations of the white pigment prepaint of Example 14, the exterior
pigment extender prepaint of Exemple 15, the vinyl acetate-acrylic (PVA) binder prepaint of
Example 17, and the flat acrylic binder prepaint of Example 18. The paints are formulated by
adding the white pigment prepaint and exterior pigment extender prepaint to the binder prepaints
and mixing well.

k)



"BESLnEnS

84 A2

Paint Propaints (wt.) Water
No. PVC (%) Volume  White Exterfor PVA Fai (wt)

Solids Extender Binder  Acrylic

(%) Binder

(Ex14) (Ex15) (Ex17) (Ex1¥)

27-1 45.0 350 39553 269.60 — 335.92 104.34
272 500 30.0 317.19 311.10 —_ 246.30 208.68
273 50.0 300 263.69 3599 197.64 5138 208.68
274 425 350 197.717 41512 —_ 35992 104.34
27-5 415 30.0 15860 425.36 - 267.37 208.68
27-6 415 30.0 131.84 45028 214.11 55.67 208.68
27-7 40.0 35.0 -—  560.64 — 38391 104,34
278 450 30,0 — 540.62 —_ 28793 208.68
279 450 300 — 540.62 230.58 59.95 203.63

Peints 27-1, 27-4 and 27-7 are premium quality light, mid and deep tone paints; paints
27-2, 27-5 and 27-8 are first quality light, mid and deep tone paints; and paints
27-3, 27-6 and 27-9 arc sccond quality light, mid end deep tone paints.

Example

This example describes the preparation of nine exterior satin latex paints of varying
quality and tone using different combinations of the white pigment prepaint and exterior pigment
extender prepaint of Examples 14 and 18, respectively, and the vinyl acetate/acrylic binder
(PVA) and flat acrylic binder prepaints of Examples 17 and 18. The paints are formulated as
described above.

Paint Prepaints (wt.) Water
Ne. PVC (%) Volume White Exterior PVA Flat (wt)

Solids *  Extender Binder Acrylle

(%) Binder

~ (Exl4) (Ex15) (Ex17) (Ex18)

28-1 350 50 39553 12944 — 431.90 10434
28-2 37.0 300 35159 12351 - 353.75 208.68
283 400 260 26369 17573 228.35 5941 292,15
284 325 36.0 197717 28798 —_ 46392 83.47
28-5 345 30.0 175.75 25398 — 37431 208.68
28-6 375 26.0 131.84 270.07 242.63 63.12 292.12
28-7 30.0 36.0 — 43250 — 493.60 83.47
238 320 300 — 38444 — 39408 208.68
239 350 26.0 — 35442 256.27 66.86 292.15
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Paints 28-1, 28-4 and 28-7 are premium quality light, mid and deep tone paints; paints
28-2, 28-5 snd 28-8 are first quality light, mid and deep tons paints; and paints
28-3, 28-6 and 28-9 are second quality light, mid and deep tone paints.

Exsmple 29

This example describes the preparation of nine exterior gloss latex paints of varying
quality and tono using diffarent combinations of the white pigment and exterior extender
prepaints of Examples 14 and 15 and vinyl acetate/acrylic binder (PVA) and gloss acrylic binder
prepaints of Examples 17 and 19. The paints sre formulated as described above.

Palnt Prepaints (wt.) Water
No. PVC (%) Volume Whits PVA Gloss (wt.)

Solids Binder Aecrylie

(%) Binder

(Ex 14) (Ex17) (Ex 19)

291 26.0 350 435.66 — 49485 10434
2922 30.0 30.0 460.50 — 413.60 166.94
29-3 3.0 300 42993 30415 8351 208.68
294 13.0 35.0 217.33 — 630.27 10434
29-5 15.0 30.0 23025 — 55738 166.94
29-6 15.0 30.0 21496 409.14 119.06 208.68
29-7 — 350 _— —_ 766.89 104.34
29-8 — 30.0 —_— —_ 701.15 166.94
299 —_ 30.0 -_— 514.12 149.61 208.63

Puints 29-1, 29-4 and 29-7 are premium quality light, mid end deep tone paints; paints
29-2, 29-5 and 29-8 are first quality light, mid and deep tone paints; and paints
29-3, 29-6 and 29-9 are second quality light, mid and deep tone paints.

Example 30

This example describes the preparation of nine interior flat latex paints using different
combinations of the white pigment and interior extender prepaints of Examples 14 and 16 and
the vinyl acetate/scrylic (PVA) and flat acrylic binder prepsints of Examples 17 and 18. The
paints are formulated as described above.
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Paint Prepaiuts (wt.) Water
Ne. PVC (%) Volame White Interior PVA Fiat (wrt.)

Seolids Extender Binder Acrylic

(%) Binder

(Exl4) (Ex16) (Ex17) (Ex18)

30-1 50.0 300 35159 27394 197.64 51.38 208.68
30-2 60.0 300 263.89 47021 166.40 — 20868
303 75.0 250 12802 62095 34.67 — 313.02
30-4 475 150 1759 40173 214.11 55.67 208.68
30-5 575 300 131.84 558.69 18720 —_ 208.68
30-6 725 250 6401 653.67 52.00 —_ 313.02
30-7 45.0 300 — 52951 23058 5995 208.68
30-8 55.0 300 — 64718 208.01 — 208.68
309 70.0 25.0 — 68640 6934 —_ 313.02

Puints 30-1, 30-4 and 30-7 are premium quality light, mid and deep tone paints; paints
30-2, 30-5 and 30-8 are first quality light, mid and deep tone paints; and paints

30-3, 30-6 and 30-9 are second quality light, mid and deep tone paints.

Example 31

This example describes the preparation of nine interior satin latex paints uging the white

pigment and interior extender prepaints of Examples 14 and 16 and the vinyl acetate/acrylic
(PVA) and flat acrylic binder prepaints of Examples 17 and 18. The paints are formulated as

described above.
Paint Prepaints (wt.) Water
Neo. PVC(%) Volume White Interior PVA Flat {wt)

Solids Extender Bimder  Acrylle

(%) Binder

(Ex14) (Ex16) (Ex17) (Ex18)

31-1 350 36.0 39553 140.51 355.75 9249 8.47
312 370 30.0 35159 12098 5.7 — 208.68
313 400 20.0 26369 17212 288.43 -— 292.15
314 J2s 36.0 197.77 28206 375.51 97.96 83.47
315 345 30.0 175.79 243.76 378.57 - 208.68
316 375 260 131834 264.52 306.46 —_ 292.15
317 30.0 360 — 42361 395.28 102.77 8347
31-8 2.0 300 — 37654 39937 — 208.68
319 350 260 — 35693 32449 — 292.15

Paints 3]1-1, 31-4 and 31-7 are premium quality light, mid and deep tone paints; paints
31-2, 31-5 and 31-8 are first quality light, mid and deep tone paints; and paints
31-3, 31-6 and 31-9 arc second quality light, mid and deep tone paints.
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Example 32

This example describes the preparation of nine interior gloss latex paints using the white
pigment prepaint of Example 14 and the vinyl acetate/acrylic (PVA) and gloss acrylic binder
prepaints of Examples 17 and 19. The paints are formulated as described above.

Paint Prepaints (wt.) Water
No. FYC (%) Volume White PVA Glosa (wt)

Solids Binder Acrylic

(%) Binder

(Ex14) Ex17)  (Ex19)

32-1 260 350 435.66 - 494.85 104.34
322 300 3890 42993 304.15 88.51 208.68
323 30.1 230 403.18 36631 — 250.42
324 130 350 217.83 — 630.87 104.34
325 150 300 214.96 409.14 119.06 208.68
326 150 28,0 201.59 493.7% - 250.42
327 — 350 - - 766.89 10434
328 - 300 —_ 514.12 149.61 208.63
329 — 280 - 621.24 - 25042

Paints 32-1, 32-4 and 31-7 are premium quality light, mid and deep tone paints; paints
32-2, 32-5 and 32-8 are first quality light, mid and deep tone paints; and paints 32-3, 32-6 and
32-9 are second quality light, mid and deep tone paints. ‘

Ezample 33
This example describes the preparation of & latex paint useful for architectural coatings
which can be prepared uaingthewhitepteplimdmmmplem!theemuiotpimmmdﬂof

Example 22, and the flat acrylic binder prepaint of Example 25. The paint is formulated as
described above.

Paint Prepaints (wt.) Water
PVC Valume White Exterior Fiat {wt.)
(%) Solids Extender Aeryllc
(%) Binder
Ex20) Ex20) (Ex29)
35 43 3127 294,95 47542 33.39

The resulting paint should be a premium paint having a satin finish and a light tone.
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Example 34

88 #

This example describes the preparation of a low solids intevior flat paint using the white
pignuﬂprepﬁﬂofﬁnmphzo.ﬂ:emmnwtaﬁmduofwzluﬂthevhyl

acetate/acrylic (PVA) binder prepaint of Example 24.

Paint Prepaints (wt.) Water
PVC Yolame White Interior PVA (wt)
s%! Solkds Extender Binder
() (Ex20) (Ex23) (Ex 24)
75 15 10722 29497 16.87 58431
Example 34

This example describes the preparation of paints using the prepaints of Examples 1 to 6.
The paints were prepared by mixing the pigment prepaint(s) with the binder prepaint(s), then
adding the thickeners, water and colorants and mixing well. The Stormer viscosity, ICI viscosity,

and pH were the equilibrated measured values.

Prepaint (Ibs.) Thickener (Ihs.)
Paint White Exterior PVA Flat Acrysol
No. Pigment Extender Bisder Acryllc SCT-275 RM 2020
Pigment Binder NPR
(Exl) (Ex2) (Ex4) (Ex 6)
341" 353.86 278.01 -— 306.97 10.40 14.00
34-2° 23596 35150 17730 46.09 2640 1120
34.3 — 516.00 — 35100 32.68 —
344" —  500.00 206.58 53.70 43.48 —_
8. Best light tone and doop tone paints
b. QGood light tone and deep tone paints

36

Water Colorant

(ba.) (ibs.)
149.68 —_
237.06 —_
146.45 162
237.06 162
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Calculated Properties

Messured Equilibrated Values
Palnt  Stormer ICI pH Volume® Weight' PVC Volume Weight Demsity
No. Viscosity Viscosity Sollds Solids

(KU) (cp) (gallons)  (lbe) ) (%) (%) (b/gal)
34-1° 102 1.15 376 100 111292 45.05 35.08 50.66 11.13
34-24 101 0.87 830 100 1085.52 50.04 30.05 4568 10.86
343 110 1.90 902 100 1046.13 39.94 35.00 4192 10.46
34-4' 121 1.80 870 100 1045.82 45.09 29.76 4325 1036

¢. There was 0.44% dispersant based on dry pigment and 7.48% coalescent based on dry polymer.
d. There was 0.46% dispersant based on dry pigment and 7.40% coalescent based on dry polymer.
e. There was 0.50% dispersant based on dry pigment and 7.00% coslescent based on dry polymer.
f. There was 0.50% dispersant based on dry pigment and 7.00% coalescent based on dry polymer.

in
(] . I
ny EsntB- Exterior Setin Paint (Better)
F
y Prepaint (Tbe.) Thickensr (Ibs.)
H‘l Paint  White Exterior PVA  Fiat Acysl  Acrysol . Water  Coloraat
0 No. Pigment Extender Binder Aecryle SCT-275 RM2020 (Ibs) (1bs.)
. Pigment Bimder . NFR
. I (Ex1) (Ex2) (Ex 4) (Ex 6)
:: 34-5 31456 137.00 — 32300 17.82 1758 23422 —
(3
g —
t
Calculated Properties

Measured Equilibrated Values
Paint Stormer ICI pH Weight PVC Volume Weight Density
No. Viscosity Viscosity Volume et Solkds  Solids

XU) (cp) (gellons)  (Tbs) (%) (%) %) (Ibs/gal)
34-5 104 1.19 895  100.00 1044.18 36.94 29.96 4326 10.44

There was 0,43% dispersant based on dry pigment and 7.43% coalescent based on dry polymer.
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Part C — Extegior Semigloss (Best and Good,

Prepaint (1ba.) Thickener (lbs.)
Paint White  Exterior PVA Gloss Acrysol  Acrysol Water Colorant
No. Pigmest Extender Binder Aecrylle SCT-27S RM2020 (lbs) (Tbs.)
- Pigment Binder —_ NPR
(Ex1) (Ex2) (Ex4) (Ex§)
346" 389.40 - — 53037 — 1520 98.44 —_
4.7 383.98 — 8533 294.89 2240 2600  217.67 —
a. Best
b. Good
Caleulated P
He-udm Equitibrated Values roperties
Stormer ICI pH Welght PVC Volume Welght  Density
w Viscosity Viseosity Volume = Solida Solids )
;*"‘ (Xu) (cp) (gallons)  (bs) %) (%) %) (lbs/gal)
s 9 1.19 854 10000 1033.41 26.00 35.00 4591 1033
w7 102 1.05 820 10000 103027 30.00 29.90 243 10.30

r
b
. * There was a 0.40% dispersant based on dry pigment solids and a 10.00% coalescont base on dry polymer
There was a 0.40% dispersant based on dry pigment solids and a 7.97% coalescent base on dry polymer
& _
R  Pant D-—Inferior Fist

Prepaint (Jbs.) Thickener (1bs.)
Paint White Imtesfor PVA Fiat Acrysol  Acrysol  Water Colorant
No. Pligmest Extender Binder Acrylie SCT-275 RM2020 (Ibs.) (1bs.)
Pigment Binder NPR
(Ex 1) (Ex3) (Ex4) (Ezx5)
348 31456 28069 17731 45.09 24.00 20.80 230.22 —_
349 11595  590.08 30.04 —_ 34.60 — 336.19 —
34-10" - 496.07 206.55 53.67 41.92 — 236.60 162
341 — 64399 62.04 — 5136 — 320.17 162

a. Paints 34-3 and 34-10 were best light and deep toos paints.
‘ Paints 34-9 sud 34-11 were good light and deep tone paints.
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Calculated Properties
Measured Equilibrated Values
Paint Stormer ICI pH Welght PVC Volame Weight Denslty
No. Viscosity Viscosity Volame Solids Solids
XU (ep) (gallons)  (Ibs) (%) (%) (%) (lbe/gal)
348 99 1.05 8.45 10000 1093.67 50.00 30.00 4588 10.94
345 84 0.70 8.50 100.00 1106.33 75.15 2499 4308 11.07
34-10 120 190 860 100.00 1034.81 45.04 2999 4136 1035
M- 108 1.88 8.30 10000 1077.56 70.00 25.05 41.74 10.78

The percentage dispersant on dry pigment was 0.45%, 0.48%, 0.50%, and 0.50% for paint nos. 34-8 to 34-11,
respectively. The percentages of Coalescent was 7.53%, 47%, 7.00% and 7.009% for paint nos. 34-8 to 34-11,

mq:u.:livoly.
(2 e o
{4 PatE-—Interior Setin Paint
-
;‘.“- Prepaint (Ibe) Thickener (Ibs.)
W Pmist White Interior PVA Fiat Acrysol Acrysal ‘Water Colorant
W No. Pigment Extender Binder Aerylic SCT-275 RM2020 (lbs) (1bs.)
. Pigment Binder NPR
o (Ex1) (Ex3) (Ex4) (Ex5)
&
. I 3412 31456 138.00 319.00 —_ 24.96 2140 229.76 —_
2
[
{3  ‘The paint was a better light tone paint.
Calenlated Properties

Measured Equillbrated Values
Paint Sormer ICI pH Welght PVC Volume Waight Denalty
No. Viscosity Viacosity Volume Solids Solids

®U0) ) (gallons)  (Tbs) %) ) (tba/gal)
34-12 93 091 837 100.00 1047.63 37.05 29.99 43.54 10.48
The dispersant in dry pigment was 0.43%.

The conlescent in dry polymer was 7.42%.
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Pact F — Semi-Gloss Paint
Prepaint (The.) Thicieuer (Ibs.)
Painot Whits  Interior PVA Gloss Acrysol  Acrysol Water Colorant
No. Pligment Extender Binder Acrylic SCT-278 RM2020 (Ibs.) (ibs.)
Pigment Binder NPR

(Exl) (Ex3) (Ex4) (Ex6)

34-13 383.98 — 294.89 85.33 2240 26.00 217.67
3414 359.89 —_ 34758 —_ 23.80 28.00 255.70

Paint nos. 34-13 were better and good light tone paints.

n Calculated Properties
_blnrdgumbnud Values
Nt Stwrmer ICI pH W PVC Volume Weight Density
NB. Viseosity Viscosity Volume L2 Salids Solids

;;'li XU) (cn) (gallovns)  (lbs) %) (%) (%) (be/gal)
413 102 1.05 8.20 100.00  1030.27 30.01 2991 42.43 1030
314 101 119 790 100.00 1019.97 30.02 28.02 40.22 10.20

I
dispersant was 0.40% on dry pigment for paints 34-13 and 34-14.
coalescents were 7.97% and 7.47%, respectively for paints 34-13 and 34-14,

2
Q
Supplier Information
Material Name Material Type Supplier
Tamol™ 1124 Dispersant Rohm and Hass Company
(Philadelphis, PA)
Tamol™ 1254 Dispersani Rohm and Haas Company
(Philadelphia, PA)
Tamol™ 731 Dispersant Rohm snd Hans Company
(Philadelphie, PA)
Acrysol™ DR-3 Thickener/Rheology Modifier Rohm and Haas Company
(Philadelphia, PA)
Acrysol™ RM-2020 NPR Thickener/Rheology Modifier Robm and Haas Company
(Philadelphia, PA)
Actysol™ RM-8W Thickener/Rheology Modifier Rohm and Harss Company
(Philadelphia, PA)
Acrysol™ RM-825 Thickener/Rheology Modifier Rohm and Haas Company
(Philadelphia, PA)
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Rhoplex™ Multilobe 200 Binder

Rhoplex™ SG-10M

RES 3083
Kathon™ LX 1.5%
Triton™ CF-10
Foamaster™ VL
Drewplus™ L475
Ti-Pure™ R-746
Ti-Pure™ R-706
Ti-Pure™ R-900
Ti-Pure™ R-902
Minex™ 4
Optiwhite™
Snowflake™

Vicron™ 15-15
T™

Texanol™

Binder
Binder
Biocide

Surfectant

Titanium Dioxide Shury

Titanium Dijoxide

Titanium Dioxide
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Rohm and Hass Company
(Philadelphis, PA)

Rohm and Haas Company
(Philadelphia, PA)

Rohm and Haas Company
(Philadalphia, PA)

Rohm ané Haas Company
(Philadelphia, FA)

Union Carbide Corporstion
(Danbury, CT)

Henkei Corporation

Drew Chemical Corporation

E.L Dupont de Nemours and Co.,
Inc. (Wilmington, DE)

E.L Dupont de Nemours and Co.,
Inc. (Wilmingtoa, DE)

E.L Dupont de Nemours and Co.,
Inc. (Wilmington, DE)

EJ. Dupont de Nemours and Co.,
Inc. (Wilmington, DE)
Induamin, Inc.

Burgess Pigment Company

ECC America, Inc.

Pfizer

Omya

Eastman Chemical




WHAT IS CLAIMED:

1. A set of prepaints sufficient to form =t least ope paint line, comprising:
a at least one fluid prepaint x, comprising at least one opacifying pigment;
b. ltlﬂ:tOMﬂlﬁdp:Gpuiﬂy,oompﬁsingltlﬁStMﬂ:tﬂflﬂpipﬂﬂ;lﬂd
c. at least one fluid prepaint z, comprising at least one polymeric binder;
wherein prepaints x, y, and z are different from each other; and
wherein prepaints x, v, and z are mutually compatible.
The set of prepaints of claim 1, wherein the number of prepaints is from 3 to 15.
3 The set of prepaints of claim 1, wherein prepaint x further comprises at least one
particulate polymeric binder adsorbed onto the opacyfying pigment.
4. The set of prepaints of claim 1, wherein prepaint y firther comprises at least one
particulate polymerie hinder absorbed onto the extender pigment.
5. A method of forming at least one paint line, comprising:
8 providing a set of prepeints, comprising:
i. at least one fluid prepaint x, comprising at least one opacifying pigment;
it at least one fluid prepaint y, comprising at least one extender pigment ;
and
iii.  at least one fluid prepaint z, comprising at least one polymeric binder;
whezein prepaints x, ¥, and z are different from each other; and
wherein prepainty x, y, and z are mutually compatible; and
b.  dispensing predetermined amounts of prepaint(s) x, prepaint(s) y, and prepaint(s)
Z into containers or application devices to form at least one paint line.
6. A method of forming a range of paints, the range comprising at least two paint lines,

. providing a set of prepaints sufficient to formulate at least two paint lines,
comprising:

L at least one fluid prepaint x, comprising at least one opacifying pigment;
il at least one fluid prepaint y, comprising at least one extender pigment ;
ili.  atleast one fluid prepaint z, comprising at least one polymeric binder; and
iv. at least one additional fluid prepaimt x°, y*, or 2';
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13.

14.

15.

16.

17.

18.
19.

wherein prepaints x, y, and z are different from each other; and
wherein prepaints x, y, and z are mutually compatible;

b. dispensing predetermined amounts of prepaint(s) x, prepaint(s) y, prepaint(s) z,
and the at least one additional prepaint into containers or application devices to
form a range of paints.

The method of claim 5 or claim 6, further comprising the step of mixing prepaint(s) x,

prepaint(s) y, prepaini(s) z, and at least one additionsl prepaint x', ¥, or Z' before, while,

or after they are dispensed into the container.

The method of claim 5 or claim 6, further comprising the step of mixing prepaint(s) x,

prepaint(s) y, prepaint(s) z, and at least one additional preppint X', y', or 2’ before or while

The method of claim 5 or claim 6, further comprising the step of adjusting the viscosity of

the dispensed prepeints before, while, or after they are dispensed into the container.

The method of claim 5 or claim 6, further comprising the step of adjusting the viscosity of

the dispensed prepaints before or while they are dispensed into the epplication device.

The method of claim S or claim 6, further comprising the step of adding additional

materials that enhance the application or final performance properties of the paints.

The method of claim 5 or claim 6, further comprising the step of adding at least one

colorant to the dispensed prepaints.

The method of claim 5 or claim 6, wherein prepaint x further comprises at least one

particulate polymeric binder absorbed onto the opacyfying pigment.

The method of claim 5 or claim 6, wherein prepaint y further comprises at least one

particulate polymeric binder absorbed onto the extender pigment.

The method of claim 5 or claim 6, wherein the method is carried out at a paint

manufecturing facility.

The method of claim 5 or claim 6, wherein the method is carried out at a point-of-sale.

The method of claim 5 or cleim 6, wherein the method is carried out at a point-of-use.

The method of claim 5 or claim 6, wherein the method is controlled by a computer.

The method of claim § or claim 6, wherein the number of prepaints is from 4 to 15.
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A fluid titanjum dioxide prepaint useful for formulsting a one pack, pigmented latex paint
containing other paint ingredients, which prepaint consists essentially of at least one
opacifying pigment, at least one dispersant, at least one thickener, and water;

wherein the dispersant(s) and the thickener(s) are mutually compatible with the
pigment(s) and with the latex paint ingredients, and

wherein the prepaint has a volume solids content of about 30% to about 70% and
a Stormer viscosity of about 50 to about 250 KU.
The prepaint of cleim 20, wherein the volume solids content is 35% to 50% and the
Stormer viscosity is 60 to 150 KU.
A fluid titanium dioxide prepaint useful for formulating a one pack, pigmented latex paint
containing other paint ingredients, which prepaint consists essentially of at least one
opacifying pigment, at least one dispersant, at least ane thickener, at least one film-
forming or nonfilm-forming polymer, and water;

wherein the dispersant(s), the thickener(s), and the polymer(s) are compatible with
the pigment(s) and with the other paint ingredients, and

wherein the prepaint has a volume solids content of about 30% to about 70%, a
PVC of about 35% to 100%, a Stormer viscosity of about 50 to sbout 250 XU, end
wherein the prepaint is stable to sedimentation.
The prepaint of claim 22, wherein the volume solids content is about 35% to about 50%,
the PVC is about 50 to 100%, and the Stormer viscosity is about 60 to about 150 KU.
The prepaint of claim 22, wherein the polymer is adsorbed anto the opacifying pigment.
The prepaint of claim 20 or 22, wherein the opacifying pigment is a material selected
from the group consisting of titanium dioxide, zinc oxide, lead oxide, a synthetic polymer
pigment and mixtures thereof.
The prepaint of claim 25, wherein the opacifying pigment is rutile titanium dioxide.
The prepaint of claim 25, wherein the synthetic polymer pigment is voided latex polymer
particles.
The prepaint of claim 20 or 22, wherein the dispersant is 2 material selected from the
group consisting of 2-amino-2-methryl-1-propanol (AMP), dimethylaminoethanol
(DMAE), potassium tripolyphosphate (KTPP), trisodium polyphosphate (TSPF), citric
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acid, polyacrylic acid, diolefin/maleic anhydride adducts, hydrophobically-modified
polyacrylic acid, hydrophilically-modified polyacrylic acid salts, and mixtures thereof.
The prepaint of claim 20 or 22, wherein the thickener is a material sclected from the
group consisting of ASE, HASE, HEUR, cellulosic, hydrophobically-modified cellulosic,
hydrophobically-modified polyacrylamide, polyvinyl alcobol, fumed silica, attapulgite
clay, titanate chelating agent and mixturcs thereof.
The prepaint of claim 22, wherein the polymer is selected from the group consisting of
acrylic, polyvinyl acetate, styrene-acrylic, styrene-butadiene, vinyl acetate-acrylic,
ethylene-vinyl acetate, vinyl acetate-vinyl versatate, vinyl acetate-vinyl maleate, vinyl
acetate-vinyl chloride-acrylic, ethylene-vinyl acetate-acrylic polymers and mixtures
thereof, further consisting essentially of up to about10% by weight of the polymer of
functional and other monomers.
The prepaint of claim 20 or 22, further consisting essentially of at least one additive
selected from the group consisting of acid, base, defoamer, coalescent, cosolvent,
mildewcide, biocide and antifrecze agent;

wherein the minor additive is present at a level of less than about 10% by weight,
based on the total weight of the prepaint.
A fluid pigment extender prepaint useful for formulating a one pack, pigmented latex
paint containing other paint ingredients, which prepaint consists essentially of at least one
mincral extender, at least one thickener, an optional polymeric binder and water; wherein
the pigment extender prepaint has 2 volume solids content of about 30% to about 70%, a
PVC of about 35% to 100%, and a Stormer viscosity of about 50 to about 250 KU; and
wherein the prepaint ingredients are compatible with each other and with the ingredients
of the other prepaints desired to be used therewith.
A set of two prepaints useful for formulating a latex paint, comprising:
(a) the prepaint x of claim 20 or 22; and
(b)  afluid polymeric binder prepaint z which consists essentially of a water-borne

polymeric binder having a Tg of about -30°C to about 70°C and water;

wherein prepaint z has a volume solids content of about 25% to about 70%
and a Brookfield viscosity of less than about 100,000 centipoise at a shear rete of
1.25 reciprocal seconds; and
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whezein the prepaint ingredients are mutually compatible with each other
and with the ingredients of the other prepaint in the set.
The set of prepaints of claim 33, wherein prepaint z consists essentially of a water-bomne
polymeric binder having a Tg of about -10 to about 60°C and water, a volume solids
content of about 30 to about 65% and a Brookfield viscosity of about 100 to about 50,000
ceuntipoise at a shear rate of 1.25 reciprocal seconds,
The set of prepaints of claim 33, wherein the polymeric binder prepaint further consists
essentially of at least one additive selected from the group consisting of acid, base,
defoamer, coalescent, cosolvent, mildewcide, biocide and antifreeze agent;
wherein the minor additive is present at a level of less than about 10% by weight,
based on the total weight of prepaint.
A set of three prepaints useful for formulating a latex paint, comprising:
(a)  the set of prepaints of claim 33; and
(b) e fluid pigment extender prepaint y which consists essentially of at least one
mineral extender, at least one thickener, an optional polymeric binder, and water;
wherein the pigment extender prepeint has 2 volume solids content of
about 30% to about 70%, a PYC of about 35% to 100%, and a Stormer viscosity
of about 50 to about 250 KU; and
wherein the prepaint ingredients are mutually compatible with each other
and with the ingredients of the other prepaints in the set.
The set of prepaints of claim 36, wherein the pigment extender prepaint y bas a volume
solids content of about 35% to ebout 65%, a PVC of about 40% to 100% and a Starmer
viscosity of ebout 60 to ahout 150 KU.
The sct of prepaints of claim 33, wherein the pigment extender prepaint further consists
esscntially of at least one additive sclected from the group consisting of acid, base,
defoamer, coalescent, cosolvent, mildewcide, biocide, and antifreeze agent,
wherein the minor additive is present at a level of less than about 10% by weight,
based on the total weight of prepaint.
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ABSTRACT
Methods of providing a paint line and & range of paints using prepaints are provided. A

prepaint containing opacifying pigment and sets of prepaints incloding the prepaint are also
provided,
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PREPAINTS AND METHOD OF PREPARING
ROAD-MARKING PAINTS FROM PREPAINTS

CROSS REFERENCE TO RELATED APPLICATIONS
This application claims priority 10 U.S. Provisional Applications Ser. Nos. 60/183,655

filed February 18, 2000, 60/183,656 filed February 18, 2000, and 60/247,639 filed November 10,
2000. -

BACKGROUND OF THE INVENTION
Field of the Inveation

‘This invention relates to sets of prepaints, a method of preparing road-marking paint lines
from the sets of prepeints and to a method of preparing a range of road-marking paints from the
sets of prepaints.

Degcription of Related Art

Paint formulation involves the process of selecting and admixing appropriate paint
ingredients in the correct proportions to provide a paint with specific cost, processing and
handling properties, as well as the desired final dry paint film properties. The major ingredients
of many paint formulations are a binder, an opacifying pigment, an optional pigment extender,
and a fluid medium, e.g., water if the paint is a water-bome paint such as a latex paint ora
solvent if the paint is a solvent-borne paint such as an oil-based paint. Typically, optional
ingredients are included such as defoamers, coalescents, plasticizers, thickeners, non-thickening
rheology modifiers, solvents, drieys, anti-skinning agents, surfactants, mildewcides, biocides. and
dispersants. After the paint is formulated and applied to a surface, the paint dries by evaporation
of the water and/or solvent, with or without the application of heat or radiation, and the binder
forms a film containing therein the pigment and the extender particles, if amy.

Formulating paints is complex. 1t is not simply a matter of mixing a few paint
ingredients in different ratios, Rather, it involves the selection and mixing of different paint
ingredients in different ratios depending on the type of paint desired. This requires paint
manufacturers to store many different paint ingredients and change paint ingredients during
manufacture depending on the specific paint type being prepared.

Furthermore, it requires those involved in the supply chain and, in particular, paint
retailers to carry a large inventory of paints in order to offer a range of paints having various
sheen levels, tint bases, particular end uses (i.e., exterior or interior), and various qualities. It

NYD 12209971
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would bé desirable to make paints, either at & relatively large-scale industrial plants or on a
relatively smaller-scale, at point-of-sale or at point-of-use locations using a limited number of
paint ingredients to prepare all of these different paint formulations, thus minimizing the number
and type of paint ingredients required to make a range of paints.

In general, road-marking paint formulations are iess complex than architectural paint
formulations and typically are only tinted to a limited range of colors (white, yellow, light blue,
red and black) rather than to the extremely wide palette of colors available for many architectural
paint formulations. Howevez, a number of different ingredients mus be combined to form the
fina! rosd-marking paint. Road-merking paint formulations may also require quick-setting which
further complicates their formulation beczuse the manufacturer, seller, or use must balance the
advantages of quick-setting with the inherent limited pot-life that such paints exhibit. In addition,
road-marking paints may need to be applied, due to road safety requirements, under different
conditions than are typically experienced ‘when an architectural peint is applied. For example,
road-marking paints may need to be applied over a temperatures range of from just above 0°C to
greater than 40°C and in different humidities. In addition, road-marking paints are exposed to
rigorous conditions immediately after application, such as heavy traffic flow and deteriorating

Thus, there is a need for a road-marking paint which can be used at the point of
application under the ambient conditions, including temperature, humidity, traffic flow and the
like, in addition to the other benefits offered by delayed product differentiation.

2

SUMMARY OF THE INVENTION

Paint manufacturers and retailers typically offer a range of paints, which inchudes ot least
two paint lines. As used herein, “the range including at least two paint lines” is meant that
discrete elected levels of an observable property defining a first paint line are combined with
discrete elected levels of an observable property defining a second paint line to define the paints
in the range of paints. For example, to prepare a range of paints including four paint lines it may
be necessary to prepare paints encompassing four sheen levels, four tint bases, two use areas —
interior use and exterior use, and three quality levels, and preferably all combinations thercof
which means 96 different paint formulations (4 x 4 x 2 x 3) msy be needed. Also encompassed,
however, is a range of paints in which certain of the defined paints, up to 10-60% of the total
number of paints, arc selected to be omitted, for example, for commercial reasons. Further
contemplated is a range of paints in which the observable properties of the dried paint films

NYD 1220097.1
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substantially, but nof exactly, fulfill the definition herein; for example, the sheen of & dried

outdoor mid-tone gloss paint in the standard, beiter, and premium lines may differ by a few points

without departing from the meaning of a range of paints of this invention.

A “paint line,” as used herein, includes at least two different paints which offer dried film
propexties which differ materially from each other in at least one observable property such as
color and outdoor durability.

As used herein, prepaints are “mutually compatible” if the paints formed by admixing the
prepaints do not evidence signs of colloidal instability such as flocculation. Preferably, prepaints,
as well as the paints formed from the prepaints, exhibit less than S g of residue such as gel and
grit per liter of paint when the paint is passed through a 200 mesh screen, more preferably less
than 1 g of residue.

The present invention provides a set of different, but mutually compatible, fluid prepaints
sufficient to formulate at least one paint line useful for road-marking applications. The prepaints
include at least one fluid prepaint including st least one opacifying pigment, ot least onc fluid
prepaint including at least one extender pigment, and at least one fluid prepaint including at least
one polymeric binder. Preferably, the number of prepaints is 3-15.

Also provided is a method of forming at least one peint line useful for road-marking
applications, which method comprises the steps of:

(a)  providing a set of different, but mutually compatible, fluid prepaints sufficient to

formulate at least one paint line, which set comprises (i) at least one opacifying prepaint

comprising at lcast one opecifying pigment; (ii) at least one extender prepaint comprising at least

one extender pigment, and (jii) at least ope binder prepaint comprising at least one polymeric 3

polymer binder; and

(b)  dispensing a predetermined amount of each of the prepaints into containers or an

applicator to form the paint line.

Further provided is a method of forming a range of paints, which range includes at least
two paint lines useful for road-marking applications, which method comprises the steps of:

] (8)  providing a set of different, but mutually compatible, fluid prepaints sufficient to
formulate a range of road-making paints, which set comprises (i) at least one opacifying prepaint
comprising at least one opecifying pigment; (ii) at least one extender prepaint comprising at least
one extender pigment; (iii) at least one binder prepaint comprising at least one polvmeric binder;
and (iv) at least one additional different prepaint selected from the group consisting of prepaints
(i), (ii), and (jii); and

FOSTFa0" LEI9SBLHD

NYB 12200971



TOSFa30" LEYSBLG0

ot

4

(b)  dispensing a predetermined amount of each of the prepaints into containers or applicators
to form the paints. The total number of prepaints is preferably 4-15.

The above methods may further include the step of mixing the prepaints before, while, or
after they are dispensed into the containers or before or while they are dispensed into the
applicators.

In another embodiment, the above goal is achieved by employing a set of different, but
mutually compatible, fluid prepeints sufficient to formulate at least one paint line useful for road-
marking applications. The sel comprises (i) at least one opacifying/binder prepaint which
comprises at least one opacifying pigment and at jeast one polymeric binder; and (ji) at least one
extender pigment which comprises at least one extender pigment. The number of prepaints is
preferably 2-15, also provided is a method of forming at least one paint line useful for road-
marking applications, comprises the steps of:

(a) providing a set of different, but mutually ccanpatible, fluid prepaints sufficient to
formulate at least one paint line, which set comprises (i) at lcast one opacifying binder prepaint
comprising at least one opacifying pigment and at least one polymeric binder; and (ji) at least one
extender/binder prepaint including at least one extender pigment and at least one polymeric
binder; and

(b) dispensing a predetermined amount of each of the prepaints into containers or
applicator(s) to form the paint line.

A method of forming a range of paints is provided. The range includes at least two paint

" lines useful for road-marking applications. The method comprises the steps of:

(a) providing a sct of different, but mutually compatible, fluid prepaints sufficient to
formulate the range of road-marking paints, which set comprises (T) at least one opacifying/binder
prepaint comprising at least one opacifying pigment and at least one polymeric binder, (1) at least
one exiender prepaint comprising at least one extender pigment, and (1II) at least one additional
different opacifying/binder prepaint or one extender prepaint selected from (T) or (11); and

(b)  dispensing a predctermined amount of each of the prepaints into contsiners or
applicator(s) to form the range of paints.

The above methods may further comprise the step of mixing the prepaints before, while,
or afler they are dispensed into the containers or before or while they are dispansed into the
applicator(s). The total number of prepaints is preferably 3-15.

The method may further include the step of adjusting the viscosity of the dispensed
prepaints before, while, or after they are dispensed into the containers or before or while they are

NYB 1220097.1
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dispensed into the applicator(s) using a thickener, water, or mixtures thereof. The methods may
be carried out at a paint manufacturing facility, a point-of-sale or a point-of-use and may be
controlled by a computer,

Additives may be used to enhance the application of the road making paints or final
performance properties of the road-making paints. In addition, at least one colorant, typically
white or yellow, may be added the dispensed prepaints. Alternatively, the opacifying prepaint
may further comprise at least one colorant. The colorants are preferably white or yellow.

The prepaints may comprise & polymeric binder that is a latex polymer. They may further
comprise at least one quick-setting finid prepaint. Alternatively, the set of prepaints may contain
a polymeric binder that is a quick-setting binder. Alternatively, the quick-setting component may
be added as a separate ingredient. Furthermore, a combination of the above may be utilized.

One or more paint lines can be prepared. A paint line includes two or more different
paims whose dried filmg differ materially from each other in at least one observabie property.

If only one paint line is desired, i.e., if one key property is to be varied (2. g., sheen level,
tint base, use type, or quality type), then the complete paint line can be made from one each of the
opecifying prepaint, (i) extender prepaint (ii) and binder prepaint (iii) or one each of
opacifying/binder prepaint () and prepaint extender (II).

If a range of paints including two paint lines is desired, ie., if two key properties are
varied (e.g., two properties selected from sheen level, tint base, use type, and quality type), this
range of paints may be madc from: at least one each of the opacifying prepaint, (i) the extender
prepaint, (ii) and the binder prepaint (iii) and at least one additional different prepaint selected
from the group consisting of opacifying prepaint (i) extender prepaint (ii), and binder prepaint
(iii); and opacifying/binder (I), at least one each of prepaint (I), extender prepaint (1) and at least
one additional different prepaint selected from the group consisting of the opacifying/binder
prepaint 1 and the extender prepaint II; and depending on which key propertics are 1o be varied,
By “additional different prepaints™ selected from prepaints (i), (ii), and (iii) or “additional
different prepaints” selected from prepaints (I) and (IT) is meant a prepaint different from prepaint
(i). (1), and (iii) or (I) and (1), respectively, but otherwise meeting the limitations associated with
prepaint (i), (ii), and (iii) or prepaints (T) and (II).

If a range of paints including three paint lines is desired, i.e., if three key properties are
varied (for cxample, three properties selected from sheen level, tint basc, use type, and quality
type), then the range of paints can be made from at least one each of the opacifying prepaint (i) its
extender prepaint (ii) and the binder prepaint (iii) and at least two additional different prepaints
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selected from the opacifying prepaint (i) the extender propaint (i), and the binder prepaint (jii); or
at lcast one each of the opacifying/binder prepaint (T), the extender prepaint (TT), and at least two

additional prepaints selected from the group consisting of prepaints 1 and I}; depending on which
key properties are to be varied.

If a range of paints including four paint lines is desired, ie., if four key properties are
varied (for example, sheen level, tint base, use type, and quality type) then the complete range of
paints can be made from at least one each of the opacifying prepaint (i), the extender prepaint (jii).
the binder prepaint (iii) and at least three additional different prepaints selected from the group
consisting of prepaints (i), (i), and (iii) or st least one each of opacifying/binder prepaint (T),
extender prepaint (I1), and at least one additional prepaint selected from the group consisting of
prepaints I and IT; depending on which key properties are to be varied.

The technique described above may be repeated to vary as many additional key properties
as desired.

The pigment volume concentration (hereafter “PVC™) is a measure of how “binder-rich” a
formulation is. It is calculated using the following formula:

PVC (%) = ___ volume of pigment(m)+volumoexgender(s) ~_ x 100

volume of pigment(s) + volume extender(s) + volume binder(s)

The volume solids content (hereafter “VS™) is the dry volumé of pigment(s) plus dry
volume of extender(s) plus dry volume of binder(s). It is calculated using by the following

IF additives are present, their volume is not included in determining the total dry volume.

In each of the above embodiments, the prepaints are selected so they provide a wide
formulation space 5o that the desired final paint properties lie within the blend space defined
when the prepaints are at the extremes. In many cases, the prepaints will not by themselves be
practical paints; however, by pushing the prepaints to these extremes one can maximize the blend
space available for the paint line. When the prepaints, additives, and colorants are all fully
compatible, they can be blended at the desired ratios to achieve the desired paint line(s) and range
of paints without inducing colloidal instability.

This technique is similar to the design principles used in statistical experimental design
and analysis of mixture component designs; however, instead of designing a mixture space to
explore the response surface w1thm it, one is designing the boundaries of the mixture space to
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maxirnize the flexibility of the paint system. The key to suceess is to have mutua) compatibility
of the individual ingredients in each prepaint and of the prepaints across the mixture space.

Paint properties can be predicted in a number of ways. One approach is to develop
response surface models of the blend space using standard mixture component experimental
design statistical tools. These simple statistical models can then be used by a linear optimization
program, by a massive grid search, or by a graphical analysis tool. Another approach is to simply
use empirical methods to determine which blends are needed for specific paint lines, then
incorparate those simple empirical recipes in the paint making machine software.

An extension of these techniques is to have the paint machine antomatically pretest
certain key propertics (e.g., viscosity, drying speed, opacity or color) and make minor
adjustments during the formulating of the paint from the prepaints. Having feedback loops in the
puint machine can provide more precise matching of viscosity, drying speed, opacity, and color
targets.

If colorants and optional additives are included in the prepaints to enhance specific paint
properties and the additives and/or colorants are fully compatible, ie., they can be biended at any
ratio without inducing colloidal instability, then they can be blended in any combination falling
within the formulation space needed to achieve the desired profile in the final paint. Itis
sufficient, however, for the colorants and optional additives to be compatible, i.e., they can be
blended at desired ratios to achieve the desired property profile in the range of paints without
inducing colloidal instability.

As used herein, “compatible paint ingredients” may be combined in the various prepaints
and the paints formed from the prepaints provide the properties characteristic of the amount of
ingredient vsed.

Preferably, all the fluid prepaints used in the methods of the present invention have the
same or similar viscosities. This aids in mixing. Viscosity fluctuations in the final paints is
expected to be reduced because of the prior equilibration of ingredients in the prepaints.

The prepeints are formulated to maximize the flexibility of paint manufaciuring. Rather
than purchasing individual paint ingredients, paint manufacturers, and evea buyers at point-of-
sale and point-of-use (paint stores, paint departments, and contractors) can purchase the set of
prepaints required to prepare a desired range of paints. These prepaint sets will contain at least
one each of the opacifying prepaint, the extender prepaint, and the binder prepaint end possibly
additional prepaints depending upon the formulating {lexibility desired. Optionally, the above

7
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prepaints are mixed with an additional prepaint which includes at least one colorant such as a
colored pigment or dye.

The method of the present invention is not limited to preparing only latex paints per se
but may also be extended to preparing any water-bome or solvent-bome coating, or related
building product requiring mixing of ingredients, including, sealants, caulks, mastics, adhesives
end other building-related products.

DETAILED DESCRIPTION OF THE INVENTION

In one embodiment, the prepaint is a fluid titanium dioxide prepaint which comprises at
least one titanium dioxide opacifying pigment, at least one dispersant, at least one thickener, and
water. The prepaint ingredients and other optional paint ingredients are mutually compatible with
each other and in the final paint. The prepaint has a volume solids content of about 30% to about
£0%, preferably about 40% to about 65%, and a Stormer viscosity of about 50 to about 250 KU,
preferably about 60 to about 150 KU. Preferably, the prepaint is stable to sedimentstion, i.e., the
pigment does not settle out after 10 days at 25°C.

In another embodiment, the prepaint is a fluid titanium dioxide prepaint useful for
formulating a one pack, pigmented Iatex paint containing other paint ingredients. The prepaint
includes at least one opacifying pigment, at least one dispersant, at least one thickener, at least
one filn-forming or nonfilm-forming polyraeric binder, and water. The prepaint ingredients are
mutually compatible with each other and with other optional paint ingredients. The prepaint has
a volume solids content of about 30% to about 80%, preferably about 40% to about 65%, a PVC
of about 35% to 100%, preferably about 45% to 100%, and a Stormer viscosity of about 50 to
about 250 KU, preferably about 60 to about 150 KU. Preferably, the prepaint is stable to
sedimentation, i.e., it does not settle out afier 10 days at 25°C. Optionally, the polymeric binder
is adsorbed onto the titanium dioxide opacifying pigment or other opacifier of present.

In one embodiment of prepaint, the pigment, the extender, the prepaint includes at least
one mineral extender, at least one thickener, sn optional polymeric binder and water. The
prepaint has a volume solids content of about 30% to about 80%, preferably about 40% to about
70%, a PVC of about 35% to 100%, preferably about 40% to 100%, and a Stormer viscosity of
about 50 to about 250 KU, preferably about 60 to about 150 KU. The prepaint ingredients are
compatible with cach other and with the ingredients of the other prepaints and should be
compatible with ingredients of the other prepaints with which it will be used.
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In one embodiment of extender propaint (1), the fluid pigment extender prepaiot includes
at least one mineraj extender, at least one thickener, a polymeric binder and water. The prepaint
has a volume solids content of about 30% to about 80%, preferably about 40% to about 70%, a
PVC of about 35% to 100%, preferably about 40% to 100%, and a Stormer viscosity of about 50
to about 250 KU, preferably about 60 to about 150 KU, The prepaint ingredients are compatible
with each other and with the ingredients of the other prepaints and should be compatible with the
ingredients of the other prepaints with which it will be used.

In onc embodiment, fiuid latex polymer binder prepaint includes a water-bome batex
polymer binder having a Tg of about -30°C to about 70°C, preferably about -10°C to about 60°C,
and water. The binder prepaint has a volume solids content of about 25% to about 70%,
preferably about 30% to about 65%, and a Brookfield viscosity of less than about 100,000
centipoise, preferably about 100 to about 50,000 centipoise, at a shear rate of 1.25 reciprocal
seconds. The prepaint ingredients are compatible with each other and with the ingredients of the
other prepaints that they will be used with.

In the embodiments where prepaints L, 11, i, ii, and iii arc used, minor amounts, i.e., less
than about 20% by weight, based on the total weight of the prepaint, of conventional paint
additives an acid, a base, a defoamer, a coalescent, a cosolvent, a dispersing resins, a mildewcide,
a biocide, an antifreeze agent, a durability enhancer (including water-miscible or emnulsified
epoxies, waterbome isocyanates and silanes), and the like may be included. These additives must
be compatible with the other paint ingredients in the prepaints and the other prepaints used in the
methods of this invention. Furthermore, if durability enhancers are employed, the road-marking
paint mey have a pot-life of less than about & hours and thus would need to be applied in this time
frame.

Opacifying pigments useful herein include white pigments which impart white scattering
power to the paint across all visible wavelengths without a high degree of absorption. Pigment
extenders are inorganic solids or opaque polymers which do not impart the primary color or
hiding power to the paint although they may have secondary influences on those properties. The
tint bases used for deep tone paints typically contain no or only very low levels of opacifying
pigments.

Suitable opacifying pigments include titanium dioxide (Ti0,) or a combination of
titanium dioxide and auxiliary hiding pigments such s voided latex polymer particles, zinc
oXide, lead oxide, a synthetic polymer piginent, and mixtures thereof. Rutile and anatase grades
of titanium dioxide are suitable for use herein. Rutile titanium dioxide is preferred. The surface
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of the titanium dioxides may be treated with various organic and/or inorganic surface treatments,
e.g., as the oxides of silica, alumina, and zirconia. Fumed titanium oxide is also uscful herein.

The voided latex particles useful herein have a particle size diameter of about 100 nm to
about 2,500 nm, preferably about 500 nm to 1,100 nm and a void fraction of about 10% to about
75%. The voided latex particles have at least one void but may have multiple voids, non-
spherical voids, interconnected voids, voids having channels connected o the outside of the
particles, and void structures described as vesiculated and sponge-like. Preferably, the voided
latex particles bave a single void. The voided latex particies have a glass transition temperature
(Tg), as measured by differential scanning calorimetry st a rate of 20°C/min, of at least about
20°C, preferably at least about 50°C. The higher the glass transition temperature, the harder the
perticle is and the less likely it is to collapse. if the voided latex particles collapse, they are
unable to contribute to hiding. The voided latex particles may be prepared by conventional
polymerization proceases known in the art, such as those disclosed in US-A-3,784,391, US-A-
4,798,691, US-A-4,908,271, US-A-4,972,000, US-A-5,041,464, US-A-5,157,084, US-A-
5,216,044 and US-6,020,435, as well as Japanese Patent Applications 60/223,873, 61/62510,
61/66710, 61/86941, 62/127336, 62/156387, 01/185311, and 02/140272. Preferably, the voided
latex particles are prepared according to US-A-4,427,836, US-A-4,469,825, US-A4,594,363,
US-A-4,880,842, US-A-5,494,971 and US-A-6,020,435.

Extender pigments provide low cost volume, are not soluble in water, and have a low
absorption number. Extender pigments used in road-marking paints are optimized for dispersion
viscosities, brightness, and low cost. Suitable extender pigments include barium sulfate (about t
to about 15 microns), Blanc Fixe (about 0.5 to about 5 microns), calcium carbonate (about 0.05 to
about 35 microns), silica (about 0.001 to about 14 microns), magnesium silicate (about 0.5 to
about 15 microns), aluminum silicate (about 0.2 to about 5 microns), mica, bentonite, magnesium
alumino-silicate, fumed allumina, colloidal atapulgite, synthetic amorphous sodium alumino-
silicate, sodium potassium alumino-silicate, and the like including combinations thereof. Glass,
ceramic, polymeric beads or microspheres and combinations thereof may also be used.

Latex polymeric binders are polymers or prepolymers which form the primary film of the
paint. Binders bind the pigment(s) and/or extender(s), provide the required paint flow, and
determine the durability and drying properties of the final paint film. The binders selected for the
prepaints will depend upon the final use of the formulated paints. It may be necessary and
desirable to use binders which may be either quick-setting or non-quick-setting and which have
the ability to achieve quick-setting times between the slowest and fastest setling times. For

10
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‘example, it may be desirable to include binders which are quicker setting when the paints are
applied on & humid or miny day, but not desirable from a cost perspective when the paints are
applied on a dry day. It is within the scope of the present invention to utilize both types of
binders in the system by:

(1)  scparating the component(s)/ingredient(s) that cause the quick-setting (“quick-setting
component”) from the component(s)ingredient(s) that form the binder ss a separate prepaint;
(2).  scparating the component(s)/ingredicnt(s) that cause the quick-setting (“quick-setting
component”) from the component(s)/ingredient(s) that form the binder into separate prepaints;
(3) employing a quick-setting binder in the binder prepaints (when a quick-setting binder is
not required as a separate quick-setting component);

(4)  adding the quick-setting component separately from any of the prepaints; and

(5) combinations thereof ]

In the method of the invention, the quick-setting component is added as a scparate
component or prepaint, as described in Example 4 below. By controlling the presence and level
of either the quick-setting component or the quick-setting binder, one can “dial-in” exactly the
formulation that one wants depending upon cost structure and environmental conditions.

As used herein, the term “quick-setting,” means a coating that has a drying time of no
greater than about 10 minutes as measured by a modified ASTM D1640 dry time test. The test
used is similar to ASTM D1640 which is a standard test for drying of organic coatings at room
temperature in which the test films are applied on a non-porous substrate (e.g., a glass plate or
metal panel) by a suitable means to give a wet fitm thickness of 0.012 +/- 0.00! inches. The
ASTM test method is modified in that only minimal thumb pressure is applied. The thumb is
turned through an angle of 90° while in contact with the test film. The drying time at which this
rotation does not break the film is recorded.

A number of these quick-setting binder systcms are known in the art. Suitable quick-
setting systems (with either quick-setting binders or components) include, but are not limited to:
(2)  anaqueous dispersion including un anionically-stabilized polymer having a Tg of at least
about -10°C, a non-protonated or partially protonated polyamine functional polymer formed from
either an amine or an imine monomer (quick-setting component), and a volatile base in an
amount sufficient to deprotonate the conjugate acid of the polyaminc functional polymer;

(b)  anaqueous dispersion including a polyamine functional polymer that is a latex polymer
having pendant amine-functional groups and a Tg of at least about -10°C (i.e., quick-setting
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binder or component) and a volatile base in an amount sufficient to deprotonate the conjugate
acid of the polyamine functional polymer;

(c)  anaqueous dispersion including & polyamine functional polymer that is & latex polymer
having pendant amine-functional groups and pendant acid-functional groups where the ratio of
amine-functional groups to acid-functional groups is greater than about 3 to 1 and where the
polymer has & Tg of at Jeast about -10°C and pendant acid-functional groups (i.e., quick-selting
binder or component); and a volatile base in an amount sufficient to deprotonate the conjugate
acid of the polyamine functional polymer,

(d anaqueous dispersion including a polyamine functional polymer having a Tg of at least
about -10°C and that is a Imex polymer having pendant amine-functional groups (i.e., quick-
sciting component), and a latex polymer that has a Tg of at least about -10°C pendant acid-
functional groups (i e., quick-setting component), and a volatile base in an amount sufficient to
deprotonate the conjugate acid of the polyamine functional polymer;

(¢) anagueous dispersion including an aqueous emulsion containing a polyamine functional
polymer (ie., quick-setting binder or component) having a Tg of at least about -10°C, formed
from polymerizable monomers including (a) alkyl esters of acrylic or methacrylic acid where the
alkyl ester is a C(-Cy4 alkyl ester; (b} from about 0.1 to about 5% by weight, based on the acrylic
or methacrylic film forming polymer of at least one secondary or textiary aminoacrylate
DOnAmer, or secondary or tevtiary aminomethacrylate monomer, and (c) from about 0.1 to about
5% by weight, based on the acrylic or methacrylic film forming polymer of a crosslinkable
monomer selected from the group consisting of acrylamide, methacrylamide, and N-alkylol
acrylamide; and said polyamine functional polymer having less than 3 percent by weight, based
on said film forming polymer of hydrophilic monomer incorporated therein, and a volatile base in
an smount sufficient to deprotonate the conjugate acid of said polyamine functional polymecr;

()  acomposition including an aqueous dispersion including a polymer having a Tg of at least

about -10°C pendant strong cationic groups (e., quick-setting component); an aqueous
dispersion including a polymer having a Tg equal to or greater than about -10°C pendant weak
acid groups;
(8) enaqueous dispersion including a polymer having a Tg of at least about -10°C and both
pendant strong cationic groups and pendant weak scid groups (quick-setting binder), wherein the
polymer has.

Suitable polymeric binders include, but are not limited to, Iatex polymers such as
homopolymers, copalymers, or terpolymers such as acrylic and/or methacrylic, polyvinyl acetate,
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styrene-acrylic, styrene-butadicne, vinyl acctate-acrylic, ethylene-vinyl acetate, viny! acetate-vinyl
versatate, vinyl acetate-vinyl maleate, vinyl acetate-vinyl chloride-acrylic, ethylene-vinyl acetate-
acrylic, end urethane polymers, optionally containing up to 10% by weight of functional
monomers such as carboxylic acid, phosphate, sulfate, sulfonate, amide and like functional
monomers and combinations thereof. Polymeric binders optionally incorporated in opacifying
prepeint (i) and extender prepaint (ii) and the different prepeints selected from (i) and (ii),
prepaints, or other prepaints, may be the same as or different from the polymeric binder
incorporated in binder prepaint (iii). Likewise, polymeric binders incorporated in
opacifying/binder prepaint I and extender prepaint Il and the different prepaints selected from ]
and II, or other prepaints, may be the same as or different from each other. Other binders such as
alkyds and their blends with chlorinated rubber, solvent-bome thermoplastic acrylics, unsatursted
polyesters, two-part epoxies and the like may be included in the prepaints.

Thickener is a general term which includes any material added to & paint to modify its
rheological profile. Preferred thickeners for use herein are associative thickeners. Suitable
thickeners for use herein include polyvinyl alcohol (PVA), hydrophobically-modified, alkali
soluble emulsions known in the art as HASE emulsions, alkali-soluble or alkali-swellable
emulsions known in the art as ASE emulsions, hydrophobically-modified ethylene oxide-
urethane polymers known in the art as HEUR thickeners, and cellulosic thickeners such as
hydroxymethyl cellulose (HMC), hydroxyethyl cellulose (HEC), hydrophobically-modified
hydroxy ethyl cellulose (HMHEC), sodium carboxymethyl cellulose (SCMC), sodium
carboxymethyl 2-hydroxyethy! cellulose, 2-hydroxypropyl methyl cellulosc, 2-hydroxyethyl
methyl cellulose, 2-hydroxybutyl methyl cellulose, 2-hydroxyethyl ethyl cellulose, 2-
hydoxypropyl cellulose, and the like. Also useful as thickeners are fumed silica, attapulgite clay
and other types of clay, titanate chelating agents, and the like.

Suitable dispersants for use herein include non-ionic, snionic, and cationic dispersants
such as 2-amino 2-methyl 1-propanol (AMP), dimethyl amino ethanol (DMAE), potassium
tripolyphosphate (KTPP), trisodjum polyphosphate (TSPP), citric acid and other carboxylic acids,
and the like. Anionic polymers such as homopolymers and copolymers based on polycarboxylic
acids, including those that have been hydrophobically- or hydrophilically-modified, e.g.,
polyacrylic acid or polymethacrylic acid or maleic anhydride with various monomers such as
styrenc, acrylate or methacrylate esters, diisobutylene, and other hydrophilic or hydrophobic

comonomers. Also, included are salts of the aforementioned polymers, as well as mixtures of
these dispersants,
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Suitablc defoamers include silicone-based and mineral oil-based defoamers, and the like. .

Conlescents are not necessary if solvent-free latex polymeric binders are used in the
binder prepaints. Solvent-free binders typically have a low Tg and low minimum film-forming
temperature so that they are film-forming at ambient temperatures, such as about 20°C. Ifa
coalescent is required, preferubly it is incorporated in each of binder prepaint (iii) and any other
prepaints containing latex polymeric binders. Suitable coalescents, plasticizers, and other
optional solvents include ethylene glycol, propylene glycol, hexylene glycol, 2,2,4-trimethyl-1,3-
pentanediol monoisobutyrate (TEXANOL™), glycol ethers, mineral spidts, methyl carbitol, butyt
carbitol, phthalates, adipates, and the like.

Suitable mildewcides and biocides include zinc oxide, isothiazolones, triazoles, and the

14

like

Suitable surfactants include cationic, anionic, and non-ionic surfactants.

As used herein, the term “road” is used as a generic term and includes any indoor or
outdoor solid surface which is or may be exposed to pedestrians, moving vehicles, tractors, or
aircrafts constantly or intermittently. Some non-limiting examples of a “road” include highways,
streets, driveways, sidewalks, ranways, taxiing areas, tarmac areas, parking lots, rooftops, indoor
floors (such as in factories or shopping malls), and like surfaces. The surface material may be
masonry, tar, esphalt, resins, concrete, cement, plaster, stone, stucco, tiles, wood, polymeric
materials, metals such as aluminum, stainless steel, or carbon steel), and combinations thereof.
All of the substrates may already have one or more layers of existing coating or paint which may
be fresh or aged.

The road-marking paint may be applied to the surface by a number of ways known to
those having ordinary skill in the art, including, but not limited to, spraying, rolling, brushing,
extrusion, and combinations thereof.

Any of the prepaints may optionally contain absorbers that accelerate the drying of the
roed-marking paint, provided that the absorbers are added to the prepaint in a time frame that will
permit the application of the paint. The addition of an absorber to a prepaint will cause a rapid
increase in viscosity that may make it difficult or impossible to apply. Thus, the absorber may
need to be added immediately prior to application to the road surface. In addition, the absorbers
may be added separately. Suitable absorbers include organic superabsorbent polymers, ion-
exchange resins, hollow sphere polymers, molecular sieves, talcs, inorganic absorbers such as
inorganic superabsorbent gels and Sumica gel, porvus and non-porous carbonaceous materials,
encapsulated, alkali-swellable polymers, and mixtures thereof. The level of absorber used is in
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the range of from about 0.01% by weight to about 90% by weight, preferably from about 0.1% by
weight to about 70% by weight, more preferably from about 1% by weight to about 30% by
weight, based on the total weight of the latex polymer in the final paint.

Postponement of road-marking paint production can be particularly advantageous when
techniques are used to accelerate the drying of the paint. Such techniques include the addition of
optional additives, such as absorbers that accelerate the drying of the road-marking paint, or the
use of reactive ingredients that crosslink/cure or “quick-set,” as defined herein. Because such
systems have a limited pot-life and must be utilized soon after preparation, formulating the road-
marking paint at the point-of-use provides an improved manufacturing technique. It becomes
much more practical to utilize such techniques because the paint is used shortly afteritis
formulated. Such techniqucs are further enhanced by producing the road-marking paint in the
applicator(s) itself, shortly before or while the road-marking paint is applied. Production in the
applicator(s), such as one mounted on the back of a vehicle used for road striping, avoids the
problems normally associated with the use of quick-setting paints systems, i.e., the instability or
rapid absorption of water that provides the quick-setting character but requires application of the
paint sometimes within a very short time (e.g., from a few minutes to a few hours) after
activation of the quick-getting character (i e., by mixing or addition).

Such quick-drying systems have very short dry times on the road and/or produce highly
durable markings. To achieve formulation of the paint in the applicator(s), the prepaints, pumps
and applicator(s) arc advantageously mounted on vehicles that then applies the markings.

Crosslinking of water-borne road-marking paint may be achieved by adding water-
miscible or emuisified epoxies, water-bome isocyanates, silanes and the like. Quick-selling
binder systems, as described herein, also represent a type of crosslinking or curing (i.e., ionic) and
their use also benefits from postponement of the paint manufacture to the paint-of-use. This
allows the use of quick-setting components that would have very limited pot life in the road-
making paint. For example, a polyamine with a pKa that results in a protonated amine with very
little loss of the volatile basc which will deprotonate it, will have poor stability, bul dry very
D rapidly on the road. Such quick-setting and crosslinking systems benefit from postponing
preparation of the paint up to and including preparation of the paint in the applicator(s) because
of their short pot life.

The prepaints hercin permit the production of the final road-maerking paint at many
locations beyond the conventional paint manufacturing facility and may include production at the
point-of-use, such as in an on-line painting vehicle or on the job site, at a distributor, ata
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" govemnment transportetion facility, and at point-of-sale (for example, manufacturer's retail store

or large retail building-products facility).

In order to minimize the nuraber of paint ingredients needed to prepare a range of road-
marking paints one needs to consider the extremes of key properties required for the range of
paints and then formulate prepaints which are capable of being blended in various combinations
and amounts to provide the key properties required at their extreme values as well as at
intermediate points. Specific properties may also be improved by adding paint additives which
enhance the desired propesty.

All ranges disclosed herein are inclusive and the minimums and maximums of the nested
ranges are combinable.

EXAMPLES

Example 1
The following ingredients are mixed to form a white opacifying prepaint which should
have PVC of 50.8%, a VS of 57.43%, and a weight solids of 79.0%:

Ingredients Amount
(1bs/100 gallons)
Opacifying pigment - Ti0 1000.0
(TiPure R-900, E.L. DuPont and Company, Wilmington, DE)
Dispersant - Tamol 901 30% 28.0

{Rohm and Haas Company, Philadelphia, PA)
Wetting Aid - Surfynol CT 136 (Air Products, Inc., Allentown, PA) 12.0

Defoamer - Drew L-493 (Drew Chemical Company, Kearny, NJ) 10.0

Acrylic Emulsion Polymer Binder 50% solids (Rhoplex AC-630, 5327
(Robm and Haas Company, Philadelphia, PA)

Coalescent - Texanol (Eastman Chemical, Kings Port, TN) 20.0

Water 142

Ammonium hydroxide (28% NHj) 6.0

HEUR Thickener - Acrysol SCT-275 1.5

(Rohm and Haas Company, Philadelphia, PA)

NYB 1220857.1
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The prepaint is prepared using a laboratory mixer having a 45° pitch stirring blade. The
binder, water, dispersant, wetting aid, and defoamer are combined and mixed. The titaniwn

dioxide is slowly added and the mixture is stirred for 15-20 minutes. The coalescent, thickener,
ammonium bydroxide, and additional water, if necessary, are then added.

Example 2
The following ingredients are mixed to form a yellow opacifying pigment prepaint which
should have 8 PVC of 51.7%, a VS of 57.7%, and a weight solids of 67.5%:

Ingredijents Amount
(1bs/100 gallons)
Opacifying pigment - TiOp 181.8
(TiPure R-900, E.L DuPont and Company, Wilmington, DE)
Yellow Pigment - Hansa Yellow (Engelhard Corp., New Jersey) 291.0
Wetting Aid - Surfynol CT136 (Air Products Inc.,Allentown, PA) 10.9
Dispersant - Tamol 901 30% 26.0
(Rohm and Haas Company, Philadelphia, PA)
Defoamer - Drew L-493 (Drew Chemical Company, Kearny, NJ) 9.1
Acrylic Emulsion Binder 50% solids (Rhoplex AC-630) 525.4
(Rohm and Haas Company, Philadelphia, PA)
Coalescent — Texanol (Eastman Chemical, Kings Port, TN) 209
Warer 18.8
Ammonium Hydroxide (28% NH;) 5.4
HEUR Thickener Acrysol SCT-275 1.4

(Rohm and Hass Company, Philadelphia, PA)

The prepaint is prepared using a laboratory mixer having a 45° pitch stirring blade. The
binder, water, dispersant, weiting aid and defoamer, are combined and mixed. The titanium
dioxide and yellow pigment are slowly added and the mixtwre is stirved for 15-20 minutes. ‘The
coalescent, thickener, ammonium hydroxide, and additional water, if necessary, are then added.

Example 3

The following ingredients are mixed to form an extender pigment prepaint which should
have a PVC of 61.0%, a VS of 61.4%, and a weight solids of 77.4%.:

NYB 1320097.1
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Ingredients ] Amount

(1bs/100 gallons)
Calcium Carbonate Extender - Omyacarb 5 (Omya, Proctor, VT) 845.1
Dispersant - Tamol 901 30% 49

(Rohm and Haas Company, Philadelphia, PA)
Wetting Agent- Surfynol CT-136 (Air Products Inc., Allentown, PA) 1.8

Defoamer - Drew L-493 (Drew Chem. Corp., Keamy, NJ) 5.0
Acrylic Binder - (Rhoplex AC-630, 50% solids 4520
(Rohm and Haas Company, Philadelphia, PA)
Methanol 333
Coalescent — Texanol (Eastman Chemical, Kings Port, TN) 23.3
Water 14.0
Ammonium Hydroxide (28% NH,) 3.7
HEUR Thickener - Acrysol SCT-275 0.2

(Rohm and Haas Company, Philadelphia, PA)

The prepaint is prepared using a laboratory mixer having a 45° pitch stirring blade. The
binder, water, dispersant, wetting aid and defoamer are combined and mixed. The extender
pigment is slowly added and the mixture is stirred for 15-20 minutes. The methanol, coalescent,
thickener, ammonium hydroxide, and additional water, if necessary, are then added.

Example 4

The following ingredients are mixed to form polyamine prepaint which should be quick-
setting. It should have a PVC of 0%, a VS of 27.4%, and a weight solids of 28.8%:

Ingredients Amount

{1bs/100 gallons)
Polyamine (29.8%)* 837.54
Water 12.5
Methanol 20.0

* As described in US 6,013,721, example 3.

NYB 220497 1
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Example 5
White road-marking paints are formed by combining the prepaints described sbove in the
following manner:
Paint
Prepaints (1bs.) Water
No.

White Extepder Polyamine
(Exl) (Ex3) (Ex4)

FOSTEDN" LEQDSBLGO

5-1 160.44 124488 - 154
5-2 11231 128638 - 154
53 16044 124488 8.0 1.7
54 11231 1286.38 8.0 7.7
5-5 16044 124488 16.0 -
56 11231 128638 16.0 -
The resulting paints should have the following properties:
Paint R .
No, aipt erti
PVC (%) VS (%) WS (%)
5-1 60.0 60.0 76.7
5-2 60.3 60.0 76.7
5-3 60.0 60.1 76.9
54 60.3 60.1 76.9
5-5 60.0 60.2 711
5-5 60.3 60.2 77.1

Paint No. 5-1 is a slower dry white traffic paint. Paint No. 5-2 is a lower cost, slower dry white
traffic paint. Paint No. 5-3 is a fast dry white traffic paint. Paint No. 5-4 is a lower cost, fast dry

white traffic paint. Paint No. 5-5 is a faster dry, white traffic paint. Paint No. 5-6 is a lower cost,
faster dry white traffic paint.

Example 6

Yellow road-marking paints may be formed by combining the prepaints described above
in the following manner:

NYB 1220007.1
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Paint

No. Prepaints (ibs.) Water

Yellow Extender Polyamine

(Ex.2) (Ex3) (Ex. 9)
6-1 119.98 1231.05 - 154
6-2 76.35 1286.38 - 154
6-3 119.98 1231.05 8.0 7.7
6-4 76.35 1286.38 8.0 1.7
6-5 119.98 1231.05 16.0 -

7635 1286.38 18.0 -

The resulting paints should have the following properties:

Pain(
No. Paint Properties
PVC(%) VS(%) WS(%)

6-1 60.0 60.0 75.7
6-2 60.3 60.0 76.0
63 60.0 60.1 75.9
64 60.3 60.1 762
6-5 60.0 60.2 76.1
66 60.3 60.2 76.4

Paint No. 6-1 is a slower dry yellow traffic paint. Paint No. 6-2 is a lower cost, slower dry yellow
traffic paint. Paint No. 6-3 is a fast dry yellow traffic paiat. Paint No. 6-4 is a lower cost, fast dry
yellow traffic paint. Paint No. 6-5 is a faster dry, yellow traffic paint; and Paint No. 6-6 is a
lower coat, faster dry yellow traffic paint.

NYB 1220097.1
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WHAT IS CLAIMED IS:

1. A set of different, but mutually compatible, fluid prepaints, which set comprises:
(D at least one opacifying prepaint comprising at least one white opacifying pigment;
(ii) at least one extender prepaint comprising at least one extender pigment; and
(iii) at least one binder prepaint camprising at least one polymeric binder.
wherein the propaints are sufficient to form at least one road-marking paint line.

2, A set of different, but mutually compatibie, fluid prepaints, which set comprises:
(D) at least one opacifying/binder prepaint comprising at least one white opacifying
pigment and at least one potymeric binder; and
(IT) at least one extender/binder prepaint comprising at least one extender pigment
and at least ane polymeric binder;
wherein the prepaints are sufficient to form at least one road-marking paint line.

3. The set of prepaints of claim 1 or claim 2, which further comprises at least one fluid
. ssing & quick-sctting ingredi

4, The set of prepaints of claim 1, wherein the prepaints further comprise & quick-setting

ingredient.

5. The set of prepaints of claim 1 or claim 2, wherein the polymeric binder is a quick-setting
binder.

6.  The set of prepaints of claim 1 or claim 2, wherein the polymeric binder is a latex
polymer.

7. The set of prepaints of claim 1 or claim 2, wherein the number of prepaints is from

3w ls.

8. The sct of prepaints of claim 1 or claim 2, wherein the opacifying prepaint further
comprises at least one colorant.

NYB 1220997.1



FOSTESO" LEIS5BLGU

el

22

9. The set of prepaints of claim 8, wherein the colorant is white or yellow.

10. A method of forming at least one road-marking paint line, which method comprises the
steps of: .
()  providing st of different, but mutually compatible, fluid prepaints which set
comprises:
()  at least onc opacifying prepaint comprising at least onc white opacifying

pigment;

(ii)  atleast onc extender prepaint comprising at least one extender pigment;
and

(iii)  «t least one fluid binder prepaint comprising at least one polymeric binder;
and

(b) dispensing a predetermined emount of each of the prepaints into containers or
applicator(s) to form the road-marking peint line.

11. A method of forming a range of road-marking paints, which range comprises at least two
paint lines, which method comprises the steps of:
(s)  providing a set of different, but mutually compatible, fluid prepaints sufficient to
formulate at least two paint lines, which set comprises:
(i)  atleast one opacifying prepaint comprising at least one white opecifying
pigment;
(ii)  atleast one extender prepaint compriving at least one extender pigment;
(iii)  at least one binder prepaint comprising at least one polymeric binder; and
(iv)  at least one additional different fluid prepaint selected from the group
consisting of prepaints (i), (ii), or (iii); and
(b) dispensing a predetermined amount of each of the prepaints into contsiners or
applicator(s) to form the road-marking paint liner.

12. A method of forming at least one road-marking paint line, which method comprises the
steps of:

(a)  providing a set of different, but mutually compatible, fluid prepaints, which set
comprises:

NYB 1220997 1
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(D  atleast one opacifying/binder prepaint comprising at least one white
opacifying pigment and at least one polymeric binder; and
() atleast one extender binder prepaint comprising at least one extender
pigment and at Icast one polymeric binder; and
(b)  dispensing a predetermined amount of cach of the prepaints into containers or
applicator(s) to form the road-marking paint line.

13. A method of forming a range of road-marking paints, the range comprising at least two
paint lines, which method comprises the steps of:
() providing a set of differemt, but mutually compatible, fluid prepaints sufficient to
formulate at least two paint lines, which set comprises:
(i) at least one opacifying/binder prepaint comprising at least one white
opacifying pigment and at least one polymeric binder;
(ii) atleast one fluid extender/binder prepaint comprising at least one extender
pigment and at least one polymeric binder; and
(iii) at least one additional different fluid prepaint selected from the group
consisting of prepaints () and (II); and
(b) dispensing a predetermined amount of each of the prepaints into containers or
applicator to form the road-mariing paint lines.

14.  The method of claim 10, 11, 12 or 13, whesein the set of prepaints further comprises at
least one fluid prepaint comprising a quick-setting component.

15.  The method of claim 10, 11, 12 or 13, wherein the opecifying prepuint (i), the binder
prepaint (ii), the opacifying/binder prepaint (T), or extender/binder prepaint (II) further comprises

a quick setting component.

16.  The method of claim 10, 11, 12 or 13, wherein the polymeric bindes is a quick-setting
binder.

17.  The method of claim 10, 11, 12 or 13, wherein the polymeric binder is a latex polymer.

18.  The method of claim 10, 11, 12 or 13, wherein the number of prepaints is from 4 to 15.

NYS 1320997.1
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19. The method of claim 10 or claim 11, which further comprises the step of mixing the
prepaints before, while, or after they are dispensed into the containers.

20.  The method of claim 10 or claim 11, which further comprises the step of mixing the
prepaints before or while they are dispensed into the applicator(s).

2]1.  The method of claim 12 or claim 13, which further compriscs the step of mixing the
prepaints before, while, or after they are dispensed into the containers.

22.  The method of claim 12 or claim 13, which further comprises the step of mixing the
prepaints before or while they are dispensed into the applicator(s).

23.  The method of claim 10, 11, 12 or 13, which further comprises the step of adjusting the
viscosity of the prepaints before, while, or after they are dispensed into the containers.

24.  The method of claim 10, 11, 12 or 13, which further comprises the step of adjusting the
viscosity of the prepaints before or while they are dispensed into the epplicator(s).

25.  The method of claim 10, 11, 12 or 13, which further comprises the step of adding
additional ingredients that enhance the application or final performance propertics of the road-
marking paint.

26.  The method of claim 10, 11, 12 or 13, which further comprises the step of adding at least
one colorant to the dispensed prepaints.

27.  The method of claim 26, wherein the colorant is white or yellow.,

28.  The method of claim 10, 11, 12 or 13, wherein the opacifying prepaint (i) further

comprises st least one colorant,

29.  The method of claim 12 or 13, wherein the opacifying/binder prepaint (T) further
comprises at least one colorant.

NYD 1230897.1
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30. The method of claim 29, wherein the colorant is white or yellow.

31.  The method of claim 10, 11, 12 or 13, wherein the method is carried out at a paint
manufacturing facility.

32. The method of claim 10, 11, 12 or 13, wherein the method is carried out at a point-of-sale.
33.  The method of claim 10, 11, 12 or 13, wherein the method is carried out at a point-of-use.
34.  The method of claim 10, 11, 12 or 13, wherein the method is controlled by a computer.
35. A device capable of carying out the method of claim 10, 11, 12 or 13.

36. A vehicle which includes the device of claim 35 wherein the devices is mounted on said
vehicle.

NYB 1220997.1
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ABSTRACT

Sets of propaints useful for forming a road-marking paint line are provided. Also
provided are methods which permit the person applying the road-marking paint to vary the
propesties of the road-marking paint at the application point to suit the ambiens conditions,
including temperature, humidity, traffic flow and the like.

NYR 1220087.1



Docket No. §258-69

DECLARATIO PO 0 Y

As below named inventors, We hereby declaro that:
My resideace, post office address and citizenship are as stated below next to my name,

! believe 1 am the original, first and joint inventor of the subject matter which is claimed and for
which a patent is sought on the invention entitled:

PREPAINTS AND METHODS OF PREPARING ROAD-MARKING PAINTS FROM

PREPAINTS
the specification of which (check one) is:
B attached heroto {] waa filed on
as Application Serial No.
endamendedon_____~ (ifapplicable).

[] was described and claimad in PCT Application No.
filed on_and amended under Article 19 on

I hereby state that I have reviewed and understand the cantents of the above-identified
specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose all information I know to be material to patentability in
accordance with Title 37, Code of Federal Regulation, § 1.56.

1 hereby claim foreign priority benefits under Title 35, United States Code § 119 of any foreign
application(s) for patent or inventor’s certificate listed below and have elso identified below any foreign
application for patent or inventor's certificate having a filing date before that of the application on which
priority is claimed:

Prior Foreign Application(s)
Serigl Num} Coun Filing L E.mm. I

FOSTE0" 958460

1 hereby claim the benefit under Title 35, United States Code, § 120 of any United States
application(s) listed below and, insofar as the subject matter of each of the claims of this application is not
disclosed in the prior United States application in the manner provided by the first paragraph of Title 35,
United States Code § 112, 1 acknowledge the duty to disclose material information as defined in Title 37,
Code of Federal Regulations, § 1.56(a) which occurred between the filing date of the prior application and
the national or PCT internationa! filing date of this application:

[ Serial Number Filing Date Statns
60/183,655 21800 pending
60/183,656 2/13/00 pending
60/247,639 11/10/00 peading

NYA 3117031



FO9¥ran" LE9SEBL O

- 31 A

1 hercby declare that all statements made herein of my own knowledge are true and that all
starements made on information and belicf are believed to be true; and further that these statements were

made with the knowledge that willful false statements and the like so made arc punishable by fine or -

imprisonment, or both, under Section 1001 of Title 13 of the United Stades Code and that such willful
false statements may joopardize the validity of the application or any patent issued therson.

And [ hereby appoint:

John E. Kidd Reg. No. 19916 Michsel M. O'Shea Reg. No. 35,631
Vietor Siber Reg. No. 25.149 Joel N.. Bock Reg. No. 36.456
Marparet B. Kelley Reg. No. 29,181 Gerard P. Norton Reg. No. 36,62)
Philip E. Roux Reg. No. 31,295 John T. Johnson Reg. No. 37,363
Michael J. Pantuliano . Res. No. 18971 Frank C. Cimino Ren. No. 39,945
Joseph P. Kincart "Reg. No. 43,716 Nada Jain Reg. No. 41,431
James V. Mahon Rez. No. 41,966 Mitchell S. Feller Reg. No. 42.530
Joseph Levi Reg. No. 41,152 David E. Ries Rer. No. 43,046
Victor J. Geraci Reg. No. 38,157 Anne M. Coughlin Reg. No, 43,564
C. Joseph Laughon, Ui Reg. No. 31389 David S. Figatner Reg. No. 44,106
Leora Ben-Ami Rem. No. 32.455 Steven J. Lever Req. No. 46,811
Robert D. Schaffer Reg. No.33.775

all of the firm of Clifford Chance Rogers & Wells LLP, 200 Purk Avenus, New York, New Yok 10166-
0153, my sttomney with full power of substitution and revocation, to prosecuto this application and to
transact al| business in the Patent and Trademark Office connected therewith,

Address all communications to:

Margaret B. Kolley, Esq.

Clifford Chance Rogers & Wells LLP
200 Park Avenue, New York, NY 10016
(212) 878-3145

Wherofore 1 request that Lettors Patent be granted to me for the invention or discovery described and
claimed in the foregoing specification and claims, and 1 hereby subscribe my name to the foregoing
specification and claims, declarstion, power of attorney, and this petition.

Full name of inventor # 1 John Michael Friel

Inventor's Qf@m Dato

Residence | 34] Beech Street, Warminster, PA 13974

Citizenship | US.A.

i Post Office Address 341 Beech Street, Warminister, PA 18974

Dec!l. and Power of Atty. 2
NYA 331708 |



FOSTS20" LE€958L60

Full uame of inventor # 2 John William Hook 111
Inventor's s'%lmra Date
Residence | 410 T'win Streams Drive, Warminster, PA 18974

Citizenship

U.S.A.

Post Office Address 410 Twin Streams Drive, Warminsier, PA 18974

Bernhard Helmut Licser

Full usme of luventor # 3

Inventor’s IEFNI‘B Date
Residence | 818 S. Parton Avenus, San Pedro, CA 90731

Citizenship

Post Office Address

German

818 S. Paiton Avenue, San Pedro, CA 90731

Full pame of inventor # 4 Jerry William Washel ;
Inventor's si Data
Residonce ﬁ:n()uarry Roud, Harleysville, PA 15438
Citizenship | U.S.A.
LPoat Office Addreis 594 Quarry Road, Harleysville, PA 19438
Full uame of inventor # 5 Dennis Paul Lorah
Inventor’s si Date
Residence | 1692 Heebner Way, Lansdale, PA 19446
Citizenship { U.S.A.
Post Office Addross 1692 Hecbner Way, Lansdale, PA 19446

NYA 231705 |

132



FOOFSO" £SESSSLa60

Full name of Inventor # ] Donald Craig Schall

Inventor's s

Residence | 120 Shady Lane, Lansdale, PA 19446

Citizenship ] U.S.A,

120 Shady Lane, Lansdale, PA 19446

Post Office Address

Full name of inventor #7 Ann Robestzon Hermes

Inventor's li#llm Date

Residence | 437 Edgewood Drive, Ambler, PA 19002

Citizenship | U.S.A.

437 Edgewood Drive, Ambler, PA 19002

Post Office Address

NYA 331705 |



4
A

Industria y Comercio
SUPERINTENDENCIA

T T G Y CORRET
Radiescion : 01064213 00000000
Facha (W) 2001-08-09 17:42:1%

elios: 1M

Ipesecial 8 DV K WS e T
HiT 1 B0OI74089-2
:EE OFICIAL 0E CRIA @ g:.ﬂ- “; 23-1;6::0 .
. H
Mt CCHSIGHAC! i3]

LEPDSITARTE TIPD PAGS J:5 b ﬁ;ly No. PAGD FECHA PCO Vr. PAGD
CAVELIER ABOSALDS CONSIGRACION  BANCD POPULAR  050-30110-4 3731693 20)0112001 24,921,380.%¢
M £ C R CEFRT O B
R R
i BISNE f1-01 SULICITUDCE 1 TRARITES DE SCL. BE MATEMTE IE IR Jub, b4l 20
. Toinh § $ Teh 63000

COM: TREGCIENTOS CINCUERTA Y SEIS Mt SEISCIERTOC CUARERTA PESIS

ity

Carrera 13 No. 27-00 Pisos 5, 7y 10
- Conmutador 382 0840
RECIDD DT CAJR APLICRDD AL EXPEZIENTE M. Fax 350 5220
E-mail: Info@sic.gov.co
www.sic.gov.co

Q.D\.O AUAR® %o oo\ -6 Bogotd, D.C., Colombia




135
i

Industria y Comercio
SUPERINTENDENCGCIA

/

Folios: 134

icacion 1 Q1064213 00000000
HIT @ BOO174099-2 ::: (W80 201049 IhR:S

framite ¢ 00 OATENTES ]
ependecian 2820 DIVISEN 1€ WS CREACIOES
RECIDG OFICIAL DE CASA : O1 -  &,744
FECHA ; JULIC 4 DE 2091
238 COUSIGHACTON #ieis
DEPOSITANTE TIPD PAGD pANCD CUENTA Ma. PAGD / ﬁzcua PO Vr. PABD
ra @R ABOCADOS COMSIGNACION  BANCO PCPULAR 050-CCL10-4 5T 04672001 22,090,455.50

jirt £ 0 R CEP T C ARt

CANT. TISTIC COLCEPTD TOTAL CORCEPTD

§ 50003-01-01 SOLICITUDES g2 IyVOCRCIGN DE UNA PRICRILAD L5 KU 103, 002,00

Tl 2 3 1%¢,900.00
SON: CIEH MIL PESOS

RLSLISABLE :
@

L —

RECIBC DE CAsA APLICADG AL EXPEDIENTE Ho.

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador 382 0840
Fax 350 5220
E-mall: info@sic.gov.co

oo\po Azgﬂa —~BA ~ooA-6 www.sic.gov.co

Bogota, D.C.., Colombia



(R 136
Industria y Comercio
SUPERINTENDENCIA

Radicacion 1 00064213 00000000
Fecha 1005 2001-08-09 1714815
Tranite .t 002 PATENTES
ar 2020 DIVIGIGN

b 1
DE N

HET
nal

: B00176009-2

:Eg.lll:l CriCIAL 3E CAR « :lu- 14;;;5%01
£l . i JULIO 2T DE 2
ik CORSIGRALC!E
e oo wm mems . )RR . s
CAVELIER AZIDADDS CONBIGRAION  DANCD MZpula™ 250 301l%- R BRIIRI 26,92:,580.09
e C 0 R CEPT O b
om0 woew  wwowen
1 50U%E-01-8L GOLITITUDES 82 [HVDCACION DE URA PRICRIZAD O 1% 100,0%.30
H i H: ] 16¢,002.0%

=ik iU PLOOS

RCETORGALLE ;

RECIES OU CAJA APLICAZD AL EXPEDIENTE ha.

o

Carrera 13 No. 27-00 Pisos 5, 7y 10
Conmutador 382 0840
Fax 350 5220
E-mail: info@sic.gov.co
www._sic.gov.co
Bogota, D.C., Colombia

"

AZ618 —8oA —oo\—C



or B

— [nd'“"fl'lﬂ . Fn----..clo
Radicacion 3 00GE21) DODORON Folios: 14 A
REQUISITOS NECESARIOS PARA PRESENTA( fecha lﬂ)l 2001-00-09 1Taials

'h‘hi::‘-““ gz PIVISIGH D MIEWS CREACIONES :
_ USUARIO  RADICADOR
n/ A0

PATENTE DE INVENCION | MODELO DE UTILIDAD S 4/
e Indicacién de que se solicita la concesidn de una patente ' [} 1
o Datos de identficacion del solicitante o de Ia persona que presenta a solicitud [l I
e Descripcion ce la invencidn (1 1
» Dibujos de ser estos pertinentes () [
. Comproba:ﬂ:}aaﬁo de las tasas establecidas (1 I
COMPLETA] ¢ INCOMPLETA (1 Il
DISENO INDUSTRIAL |

Indicacion 4-. que se solicita e! registro de Disefio Industrial, {1 [

Datos de identificacion del solicitante o de la persona que presenta la solicitud. [} 1]

Representacion grafica y fotografica del Disefio Industial o muestra del
material que incorpora el disefio .

« Comprobanie de pago de las tasas establecldas

p— p—
[ Y
p— g—
[

COMPLETA [] INCOMPLETA (1 (1

CEolUEMA UL 1wl | |

Indicacion de que se soficita el regisro de un Esquema de trazado.

Datos de identificacion del solicitant= o de la persona que presenta [a solicitud.
Representacion grafica del esquen= de trazado

Comprobanle de pago de las (asas establecidas.

-
® & & @
— g— g— gr—
gl Syl Sl Rl
— p— — gor—
P

"COMPLETA[ ] INCOMPLETA [1 1]
, Firma Resgigteeble

. . o 15 Mo 2740 i dnnsgians

- Fecha, * Comnutadior, - ? Ly [

) tsw 360 52 29 el mtaisic.g: vae
Bongoti DU, Colombya



@’r 38 .

Industria y Comercio

SUPERINTENDENCIA

Folip’138

2020
Bogota, D. C.
Doctor(a)
EMILIO FERRERO
Apoderado(a)
REFERENCIA: Radicacién  01-64213

Tramite 002

Evento oo1

Actuacién 430
Oficio No. 2857
Folios 001

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de la
Decisitn 486 de la Comisién de la Comunidad Andina, se le cornunica que:

Debe allegar "documento en el que conste la cesién del deracho a la patents otorgado por
el inventor al solicitante o a su causante..." (Art 26-k, Dec 488/2000)

Traduccién de al menos el capitulo reivindicatorio de la solicitud prioritaria.
Debe aportar la traduccién de la solicitud presentada como solicitud colombiana

Para efectos de entendimiento, y postarior digitalizacién de la solicitud es importante que los
documentos aportados se encuentren completos, por |0 tanto se sugiere enviar un nuevo
capftulo reivindicatorio, ya que el presentado con la soliciud contiene defectos en la
numeracion,

En cumplimiento del articulo 38 de la Decisién 488, en concordancia con el articulo 85 de
la misma decisién, se le requiere para que dentro del tdrmino de dos (2) mesas siguientes
a la fecha de notificacién del presente oficio, complete los requisitos anteriormente
enunciados. En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerard abandonada y perderd su prelacién.

Notifiquese el presents oficio conforme a lo dispuesto en el articulo 8 de Ia Resolucién 210 del
15 de enero del 2001.
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