
SULFAMATE AND SULFAMIDE DERIVATIVES FOR THE TREATMENT
OF EPILEPSY AND RELATED DI SORDXRS CROSS REFERENCE TQ
RELATED APPLICATIONS This application claims the
benefit of U. S. Provisional Application 60/580,178,
filed on June 16, 2004, which is incorporated by
reference herein in its entirety. FIELD OF THE
INVENTION The present invention is directed to novel
sulfamate and sulfamide derivatives, pharmaceutical
compositions containing them and their use in the
treatment of epilepsy and related disorders.
BACKGROUND OF THE INVENTION Epilepsy describes a
condition in which a person has recurrent seizures due
to a chronic, underlying process. Epilepsy refers to a
clinical phenomenon rather than a single disease
entity, since there are many forms and causes of
epilepsy. Using a definition of epilepsy as two or
more unprovoked seizures, the incidence of epilepsy is
estimated at approximately 0.3 to 0.5 percent in
different populations throughout the world, with the
prevalence of epilepsy estimated at 5 to 10 people per
1000. An essential step in the evaluation and
management of a patient with a seizure is to determine
the type of seizure that has occurred. The main
characteristic that distinguishes the different
categories of seizures is whether the seizure activity
is partial (synonymous with focal) or generalized.
Partial seizures are those in which the seizure
activity is restricted to discrete areas of the
cerebral cortex. If consciousness is fully preserved
during the seizure, the clinical manifestations are
considered relatively simple and the seizure is termed
a simple-partial seizure. If consciousness is
impaired, theseizure is termed a complex-partial
seizure. An important additional subgroup comprises
those seizures that begin as partial seizures and then
spread diffusely throughout the cortex, which are
known as partial seizures with secondary
generalization. Generalized seizures involve diffuse
regions of the brain simultaneously in a bilaterally
symmetric fashion. Absence or petit mal seizures are
characterized by sudden, brief lapses of consciousness
without loss of postural control. Atypical absence
seizures typically include a longer duration in the
lapse of consciousness, less abrupt onset and
cessation, and more obvious motor signs that may
include focal or lateralizing features. Generalized
Tonic-clonic or grand 



mal seizures, the main type of generalized seizures,
are characterized by abrupt onset, without warning.
The initial phase of the seizure is usually tonic
contraction of muscles, impaired respiration, a marked
enhancement of sympathetic tone leading to increased
heart rate, blood pressure, and pupillary size. After
10-20 s, the tonic phase of the seizure typically
evolves into the clonic phase, produced by the
superimposition of periods of muscle relaxation on the
tonic muscle contraction. The periods of relaxation
progressively increase until the end of the ictal
phase, which usually lasts no more than 1 min. The
postictal phase is characterized by unresponsiveness,
muscular flaccidity, and excessive salivation that can
cause stridorous breathing and partial airway
obstruction. Atonic seizures are characterized by
sudden loss of postural muscle tone lasting 1-2 s.
Consciousness is briefly impaired, but there is
usually no postictal confusion. Myoclonic seizures are
characterized by a sudden and brief muscle contraction
that may involve one part of the body or the entire
body. (www.harrisonsonline.com , March 29, 2001)
Carbonic anhydrase inhibitors (CAis) have been widely
used in medicine, mainly as antiglaucoma and
antisecretory drugs or diuretic agents, and are
valuable compounds. However, systemic antiglaucoma
agents (such as acetazolamide) possess potentially
unwanted side-effects including
paresthesias,nephrolithiasis and weight loss.
Topiramate is a well known anticonvulsant drug that
possesses single digit micromolar carbonic anhydrase
inhibition, which is suspected as the cause of
paresthesias noted by some patients taking topiramate.
There remains a need to provide an effective treatment
for epilepsy and related disorders, and preferably
treatment which does not have the associated
side-effects attributable to carbonic anhydrase
inhibition. SUMMARY OF THE INVENTION The present
invention is directed to novel sulfamate and sulfamide
derivatives, pharmaceutical compositions containing
them and their use in the treatment of epilepsy and
related disorders. More particularly, the present
invention is direction to compounds of formula (I) and
compounds of formula (II) as hereinafter defined. The
present invention is directed to novel sulfamate
derivatives, compounds of formula (I) wherein R1 and
R2 are each independently selected from the group
consisting of 



hydrogen and lower alkyl; a is an integer from 1 to 2;
is a ring structure selected from the group consisting
ofwherein b is an integer from 0 to 4; and wherein c
is an integer from 0 to 2; each R3 is independently
selected form the group consisting of halogen, lower
alkyl, hydroxy substituted lower alkyl, -O-(lowen
alkyl), -S-(lower alkyl), nitro, cyano, amino, lower
alkylamino, di(lower alkyl)amino and -C(O)O-(lower
alkyl); provided that when IS or ; provided further
that when R1 is hydrogen, R2 is hydrogen and a is 1,
then is other than or a pharmaceutically acceptable
salt thereof.The present invention is further directed
to novel sulfamide derivatives, compounds of formula
(II) wherein R1 and R2 are each independently selected
from the group consisting of hydrogen and lower alkyl;
R4 is selected from the group consisting of hydrogen
and lower alkyl; a is an integer from 1 to 2; is
selected from the group consisting of wherein b is an
integer from 0 to 4; and wherein c is an integer from
0 to 2;each R5 is independently selected from the
group consisting of halogen, lower alkyl and nitro;
provided that when or ; or a pharmaceutically
acceptable salt thereof. The present invention is
further directed to a compound of formula (III) or a
pharmaceutically acceptable salt thereof. Illustrative
of the invention is a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and
any of the compounds described above. An illustration
of the invention is a pharmaceutical composition made
by mixing any of the compounds described above and a
pharmaceutically acceptable carrier. Illustrating the
invention is a process for making a pharmaceutical
composition comprising mixing any of the compounds
described above and a pharmaceutically acceptable
carrier. Exemplifying the invention is a method of
treating epilepsy and related disorders in a subject
in need thereof comprising administering to the
subject a 



therapeutically effective amount of any of the
compounds or pharmaceutical compositions described
above.Another example of the invention is the use of
any of the compounds described herein in the
preparation of a medicament for treating epilepsy or a
related disorder, in a subject in need thereof.
DETAILED DESCRIPTION OF THE INVENTION The present
invention is directed to compounds of formula (I) and
compounds of formula (II) wherein , a, R1, R2 and R4
are as herein defined. The present invention is
further directed to a compound of formula (III). The
compounds of formula (I), formula (II) and formula
(III) are useful for treating epilepsy and related
disorders. As used herein, unless otherwise noted,
"halogen" shall mean chlorine, bromine, fluorine and
iodine. As used herein, unless otherwise noted, the
term "alkyl" whether used alone or as part of a
substituent group, includes straight and branched
chains. For example, alkyl radicals include methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,
t-butyl, pentyl and the like. Unless otherwise noted,
"lower" when used with alkyl means a carbon chain
composition of 1-4 carbon atoms.As used herein, unless
otherwise noted, "alkoxy" shall denote an oxygen ether
radical of the above described straight or branched
chain alkyl groups. For example, methoxy, ethoxy,
n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the
like. As used herein, the notation "*" shall denote
the presence of a stereogenic center. When a
particular group is "substituted" (e.g., alkyl, aryl,
etc.), that group may have one or more substituents,
preferably from one to five substituents, more
preferably from one to three substituents, most
preferably from one to two substituents, independently
selected from the list of substituents. With reference
to substituents, the term "independently" means that
when more than one of such substituents is possible,
such substituents may be the same or different from
each other. Under standard nomenclature used
throughout this disclosure, the terminal portion of
the designated side chain is described first, followed
by the adjacent functionality toward the point of
attachment. Thus, for example, a "phenyl-alkylamino-
carbonyl-alkyl" substituent refers to a group of the
formula Abbreviations used in the specification,
particularly the Schemes and 



Examples, are as follows: DCC = Dicyclohexyl
Carbodiimide DCE = Dichloroethane DCM =
DichloromethaneDIPEA or DIEA = Diisopropylethylamine
DMF = N,N-Dimethylformamide DMSO = Dimethylsulfoxide
EDC = Ethylcarbodiimide Et3N Or TEA = Triethylamine
Et2O = Diethyl ether EA or EtOAc = Ethyl acetate EtOH
= Ethanol IPA = 2-propanol Hept = Heptane HOBT =
1-Hydroxybenzotriazole HPLC = High Pressure Liquid
Chromatography LAH = Lithium Aluminum Hydride M or
MeOH = Methanol NMR = Nuclear Magnetic Resonance Pd-C
= Palladium on Carbon Catalyst RP HPLC = Reverse Phase
High Pressure Liquid Chromatography RT or rt = Room
temperature TEA = Triethylamine TFA = Trifluoroacetic
Acid THF = Tetrahydrofuran TLC = Thin Layer
Chromatography As used herein, unless otherwise noted,
the terms "epilepsy and related disorders" or
"epilepsy or related disorder" shall mean any disorder
in which a subject (preferably a human adult, child or
infant) experiences one or more seizures and / or
tremors. Suitable examples include, but are not
limited to, epilepsy (including, but not limited to,
localization-related epilepsies, generalized
epilepsies, epilepsies with both generalized and local
seizures, and the like), seizures as a complication of
a disease or condition (such as seizures associated
withencephalopathy, phenylketonuria, juvenile
Gaucher's disease, Lundborg's progressive myoclonic
epilepsy, stroke, head trauma, stress, hormonal
changes, drug use or withdrawal, alcohol use or
withdrawal, sleep deprivation, and the like), 



essential tremor, restless limb syndrome, and the
like. Preferably, the disorder is selected from
epilepsy (regardless of type, underlying cause or
origin), essential tremor or restless limb syndrome,
more preferably, the disorder is epilepsy (regardless
of type, underlying cause or origin) or essential
tremor. The term "subject" as used herein, refers to
an animal, preferably a mammal, most preferably a
human, who is or has been the object of treatment,
observation or experiment. The term "therapeutically
effective amount" as used herein, means that amount of
active compound or pharmaceutical agent that elicits
the biological or medicinal response in a tissue
system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other
clinician, which includes alleviation of the symptoms
of the disease or disorder being treated. As used
herein, the term "composition" is intended to
encompass a product comprising the specified
ingredients in the specified amounts, as well as any
product which results, directly or indirectly, from
combinations of the specified ingredients in the
specified amounts. Where the compounds according to
this invention have at least one chiral center, they
may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may
additionally exist as diastereomers. It is to be
understood that all such isomers and mixtures thereof
are encompassed within the scope of the present
invention. Furthermore, some of the crystalline forms
for the compounds may exist as polymorphs and as such
are intended to be included in the present invention.
In addition, some of the compounds may form solvates
with water (i.e., hydrates) or common organicsolvents,
and such solvates are also intended to be encompassed
within the scope of this invention. Where the
processes for the preparation of the compounds
according to the invention give rise to mixture of
stereoisomers, these isomers may be separated by
conventional techniques such as preparative
chromatography. The compounds may be prepared in
racemic form, or individual enantiomers may be
prepared either by enantiospecific synthesis or by
resolution. The compounds may, for example, be
resolved into their component enantiomers by standard
techniques, such as the formation of diastereomeric
pairs by salt formation with an optically active acid,
such as (-)-di-p-toluoyl-D-tartaric acid and/or
(+)-di-ptoluoyl- L-tartaric acid followed by
fractional crystallization and regeneration of the
free base. The compounds may also be resolved by
formation of diastereomeric 



esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary.
Alternatively, the compounds may be resolved using a
chiral HPLC column. During any of the processes for
preparation of the compounds of the present invention,
it may be necessary and/or desirable to protect
sensitive or reactive groups on any of the molecules
concerned. This may be achieved by means of
conventional protecting groups, such as those
described in Protective Groups in Organic Chemistry,
ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene
& P.G.M. Wuts, Protective Groups in Organic Synthesis
, John Wiley & Sons, 1991. The protecting groups may
be removed at a convenient subsequent stage using
methods known from the art. The present invention
includes within its scope prodrugs of the compounds of
this invention. In general, such prodrugs will be
functional derivatives of the compounds which are
readily convertible in vivo into the required
compound. Thus, in the methods of treatment of the
present invention, the term "administering" shall
encompass the treatment of the various
disordersdescribed with the compound specifically
disclosed or with a compound which may not be
specifically disclosed, but which converts to the
specified compound in vivo after administration to the
patient. Conventional procedures for the selection and
preparation of suitable prodrug derivatives are
described, for example, in Design of Prodrugs , ed. H.
Bundgaard, Elsevier, 1985. The present invention
provides pharmaceutical compositions comprising a
compound of formula (I), a compound of formula (II)
and / or a compound of formula (III) in association
with a pharmaceutically acceptable carrier. Preferably
these compositions are in unit dosage forms such as
tablets, pills, capsules, powders, granules, sterile
parenteral solutions or suspensions, metered aerosol
or liquid sprays, drops, ampoules, autoinjector
devices or suppositories; for oral parenteral,
intranasal, sublingual or rectal administration, or
for administration by inhalation or insufflation.
Alternatively, the composition may be presented in a
form suitable for once-weekly or once-monthly
administration; for example, an insoluble salt of the
active compound, such as the decanoate salt, may be
adapted to provide a depot preparation for
intramuscular injection. For preparing solid
compositions such as tablets, the principal active
ingredient is mixed with a pharmaceutical carrier,
e.g. conventional tableting ingredients such as corn
starch, lactose, sucrose, sorbitol, talc, stearic
acid, magnesium stearate, dicalcium phosphate or gums,
and other pharmaceutical diluents, e.g. water, to 



form a solid preformulation composition containing a
homogeneous mixture of the principle ingredient. When
referring to these preformulation compositions as
homogeneous, it is meant that the active ingredient is
dispersed evenly throughout the composition so that
the composition may be readily subdivided into equally
effective dosage forms such as tablets, pills and
capsules. This solid preformulation composition is
then subdivided into unit dosage forms of the type
described above containing from about 1 to about 1000
mg of the active ingredient of the present invention.
The tablets or pills of the novel composition can be
coated or otherwise compounded to provide a dosage
form affording the advantage of prolonged action. For
example, the tablet or pill can comprise aninner
dosage and an outer dosage component, the latter being
in the form of an envelope over the former. The two
components can be separated by an enteric layer which
serves to resist disintegration in the stomach and
permits the inner component to pass intact into the
duodenum or to be delayed in release. A variety of
material can be used for such enteric layers or
coatings, such materials including a number of
polymeric acids with such materials as shellac, cetyl
alcohol and cellulose acetate. The liquid forms in
which the novel compositions of the present invention
may be incorporated for administration orally or by
injection include, aqueous solutions, suitably
flavoured syrups, aqueous or oil suspensions, and
flavoured emulsions with edible oils such as
cottonseed oil, sesame oil, coconut oil or peanut oil,
as well as elixirs and similar pharmaceutical
vehicles. Suitable dispersing or suspending agents for
aqueous suspensions, include synthetic and natural
gums such as tragacanth, acacia, alginate, dextran,
sodium carboxymethylcellulose, methylcellulose,
polyvinylpyrrolidone or gelatin. To prepare the
pharmaceutical compositions of this invention, a
compound of formula (I), a compound of formula (II)
and / or a compound of formula (III) is intimately
admixed with a pharmaceutical carrier according to
conventional pharmaceutical compounding techniques,
which carrier may take a wide variety of forms
depending on the form of preparation desired for
administration, e.g., i.v. sterile injectable
formulations will be prepared using appropriate
solubilizing agents. A unit dose would contain about
10 to about 300 mg of the active ingredient. The
tablets contain some or all of the following inactive
ingredients: lactose hydrous, pregelatinized starch,
microcrystalline cellulose, sodium starch glycolate,
magnesium stearate, purified water, carnauba wax,
hydroxypropyl methylcellulose, titanium dioxide,
polyethylene glycol, 



synthetic iron oxide, and polysorbate 80. One skilled
in the art will recognize that oral tablets containing
a compound of formula (I), a compound of formula (II)
and/ or a compound of formula (III) may be similarly
prepared and may contain similar inactive ingredients.
One skilled in the art will recognize that
pharmaceutical compositions comprising more than one
active ingredient may be similarly prepared according
to known methods. In an embodiment of the present
invention R1 is selected from the group consisting of
hydrogen and methyl. In another embodiment of the
present invention R2 is selected from the group
consisting of hydrogen and methyl. In yet another
embodiment of the present invention R1 and R2 are each
hydrogen or R1 and R2 are each methyl. In an
embodiment of the present invention -(CH2)a- is
selected from the group consisting of -CH2- and -CH
2-CH2- . In another embodiment of the present
invention -(Ch^) - is -CH2-. In an embodiment of the
present R4 is selected from the group consisting of
hydrogen and methyl, preferably, R4 is hydrogen. In an
embodiment of the present invention a is 1. In an
embodiment of the present invention b is an integer
from 0 to 2. In another embodiment of the present
invention c is an integer from 0 to 2. In another
embodiment of the present invention b is an integer
from 0 to 1. In another embodiment of the present
invention c is an integer from 0 to 1. In yet another
embodiment of the present invention the sum of b and c
is an integer form 0 to 2, preferably an integer form
0 to 1. In yet another embodiment of the present
invention b is an integer from 0 to 2 and c is 0.In an
embodiment of the present invention, is a ring
structure . in another embodiment of the present
invention, is a ring structure selected from the group
consisting of In an embodiment of the present
invention, is a ring structure selected from the group
consisting of 2-(chromanyl),
2-(6-chloro-2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(benzo[1 ,3]dioxolyl), 2-(5-chloro-2,3-dihydrobenzo[
1 ,4]dioxinyl), 2-(7-nitro-2,3-dihydro-benzo[1
,4]dioxi'nyl), 2-(6,7-dichloro- 2,3-dihydro-benzo[1
,4]dioxinyl), 2-(2,3-dihydro-naphtho[2,3-b][1
,4]dioxinyl) and 2- (7-chloro-benzo[1 ,3]dioxolyl). In
another embodiment of the present invention,is a ring
structure selected from the group consisting of
2-(5-chloro-2,3- dihydro-benzo[1 ,4]dioxinyl),
2-(7-nitro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(6,7-
dichloro-2,3-dihydro-benzo[1 ,4]dioxinyl) and
2-(2,3-dihydro-naphtho[2,3- b][1 ,4]dioxinyl). 



group consisting of In another embodiment of the
present invention, is selected from the group
consisting ofIn an embodiment of the present
invention, is selected from the group consisting of
2-(2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(benzo[1
,3]dioxolyl), 3- (3,4-dihydro-benzo[1 ,4]dioxepinyl),
2-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-
(6-fIuoro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(chromanyl), 2-(5-fluoro-2,3-dihydrobenzo[ 1
,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzo[1
,4]dioxinyl), 2-(6-chlorobenzo[ 1 ,3]dioxolyl),
2-(7-nitro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(7-methyl-2,3- dihydro-benzo[1 ,4]dioxinyl),
2-(5-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(6-
bromo-2,3-dihydro-benzo[1,4]dioxinyl),
2-(6,7-dichloro-2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(8-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(2,3-dihydronaphtho[ 2,3-b][1 ,4]dioxinyl) and
2-(4-methyl-benzo[1 ,3]dioxolyl). In another
embodiment of the present invention, is selected from
the group consisting 2-(benzo[1,3]dioxolyl),
2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-
(6-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(7-chloro-2,3-dihydrobenzo[ 1 ,4]dioxinyl),
2-(7-methyl-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(6-bromo-2,3- dihydro-benzo[1 ,4]dioxinyl) and
2-(6,7-dichloro-2,3-dihydro-benzo[1 ,4]dioxinyl). In
another embodiment of the present invention, is
selected from the group consisting of
2-(2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(7-methyl-2,3-dihydrobenzo[ 1 ,4]dioxinyl) and
2-(6-bromo-2,3-dihydro-benzo[1 ,4]dioxinyl). In an
embodiment of the present invention R3 is selected
from the group consisting of halogen, lower alkyl,
hydroxy substituted lower alkyl, -O-(lower alkyl),
nitro, cyano, amino, lower alkylamino and di(lower
alkyl)amino. In another embodiment of the present
invention R3 is selected from the group consisting of
halogen and nitro. In another embodiment of the
present invention R3 is selected from the group
consisting of chloro and nitro.In an embodiment of the
present invention R5 is selected from the group
consisting of (II) halogen and lower alkyl. In another
embodiment of the present invention R5 is selected
from chloro, fluoro, bromo and methyl. In an
embodiment of the present invention, in the compound
of formula (1), is other than wherein b is 1 and R3 is
selected from the group consisting of halogen, nitro,
cyano, amino, lower alkyl, lower alkoxy and
-C(O)O-(lower alkyl). In another embodiment of the
present invention, in the compound of formula (I), is
other than wherein b is 1. In an embodiment of the
present invention, the stereo-center on the 



compound of formula (I) is in the S-configuration. In
another embodiment of the present invention, the
stereo-center on the compound of formula (I) is in the
Rconfiguration. In an embodiment of the present
invention, the stereo-center on the compound of
formula (II) is in the S-configuration. In another
embodiment of the present invention, the stereo-center
on the compound of formula (II) is in the
Rconfiguration. In an embodiment of the present
invention the compound of formula (I) is present as an
enantiomerically enriched mixture, wherein the %
enantiomeric enrichment (%ee) is greater than about
75%, preferably greater than about 90%,more preferably
greater than about 95%, most preferably greater than
about 98%. In an embodiment of the present invention
the compound of formula (II) is present as an
enantiomerically enriched mixture, wherein the %
enantiomeric enrichment (%ee) is greater than about
75%, preferably greater than about 90%, more
preferably greater than about 95%, most preferably
greater than about 98%. In an embodiment of the
present invention are compounds of formula (I) wherein
the MES activity at 100 mg/kg is greater than or equal
to 3/5 mice. In another embodiment of the present
invention are compounds of formula (II) wherein the
MES activity at 100 mg/kg is greater than or equal to
3/5 mice. Representative compounds of the present
invention, are as listed in Tables 1 and 2 below.
Additional compounds of the present invention are as
listed in Table 3. In Tables 1, 2 and 3 below, the
column headed "stereo" defines the
stereo-configuration at the carbon atom of the
heterocycle attached at the starred bond. Where no
designation is listed, the compound was prepared as a
mixture of stereo-configurations. Where an "R" or "S"
designation is listed, the stereo-configuration was
based on the enantiomerically enriched starting
material. Table 1: Representative Compounds of Formula
(I)Table 2: Representative Compounds of Formula
(II)METHODS AND SYSTEMS FOR COATING ARTICLES HAVING A
PLASTIC SUBSTRATE FIELD OF THE INVENTION [0001] The
present invention relates to methods and systems for
coating articles having a plastic substrate, such as
certain interior and exterior parts on automobiles.
More particularly, the methods and systems of the
present invention involve the application of
compositions that include an adhesion promoting agent
to such articles. BACKGROUND OF THE INVENTION 



[0002] Plastics are used in a wide variety of molding
applications for the preparation of molded articles
for use in the automotive, industrial and appliance
markets, among others. Vehicles, for example, include
many interior and exterior parts and attachments that
are constructed from plastics, such as mirror casings,
fenders, bumper covers, spoilers, dashboards, interior
trim, etc. The preparation of such articles generally
includes the steps of molding an article from a
polyolefin or other resin and applying to the molded
article one or more film-forming coating layers to
protect and/or color the article. [0003] One of the
difficulties associated with the use of plastic
substrates ! is that typical film-forming compositions
used for protective and decorative coatings do not
adhere well to such substrates. A solution to this
problem is to include a layer of a composition that
includes an adhesion promoting material, such as a
chlorinated polyolefin ("CPO"), between the substrate
and the filmforming coating. [0004] In refinishing
molded articles constructed from plastics, for
example, the need to include a layer of a composition
that includes an adhesion promoting material can make
the refinishing process complex, time-consuming, and
expensive. Historically, the refinishing of such
articles, such as automobile parts, has involved
several steps. First, the surface to be refinished is
cleaned, such as with a detergent, and allowed to dry.
Second, the surface is wiped with a solvent, such as
an alcohol. Third, the surface is scuffed, often
usingsandpaper or an abrasive pad to promote
mechanical adhesion of subsequent materials. The
scuffing step sometimes includes the addition of a
sanding paste. Fourth, the surface is rinsed with
water and allowed to dry. Fifth, the surface is wiped
with a solvent to, for example, remove dust, oil,
fingerprints, etc. Sixth, the surface is wiped or
sprayed with a composition containing an antistatic
agent, which is then flashed to remove solvents from
the composition. Next, a material containing a CPO is
sprayed onto the surface and then flashed to remove
solvents from the material. Finally, a protective and
decorative coating system is applied to the surface
and cured. [0005] As is apparent, such refinishing
processes are complex, can generate a significant
amount of waste, and can be very labor intensive and
time-consuming. Moreover, because a CPO is applied in
only one step, usually by spray application, such
processes can sometimes result in inconsistent
adhesion results, particularly in an automobile body
shop setting, because there is a significant
possibility that a portion of the surface to be
refinished is not 



covered by a sufficient amount of adhesion promoting
material. [0006] As a result, there is a need for
improved methods and systems for coating articles
having a plastic substrate. SUMMARY OF THE INVENTION
[0007] In one respect, the present invention is
directed to methods of coating articles comprising a
plastic substrate. In certain embodiments, the methods
comprise the steps of (a) applying a composition
comprising an adhesion promoting agent to at least a
portion of the substrate by a first application
technique; (b) applying a composition comprising an
adhesion promoting agent over at least a portion of
the composition applied is step (a) by a second
application technique that is different from the first
application technique; and (c) applying a protective
and decorative coating system over at least a portion
of the compositions applied is steps (a) and
(b).[0008] In other embodiments, the methods for
coating an article comprising a plastic substrate
comprise the steps of (a) applying a composition
comprising an adhesion promoting agent to at least a
portion of a plastic substrate by a first application
technique; and (b) applying a protective and
decorative coating system over at least a portion of
the composition applied in step (a), wherein the
protective and decorative coating system comprises a
coating layer deposited from a coating composition
that comprises an (i) adhesion promoting agent
comprising a halogenated polyolefin, and (ii) a resin
that is compatible with the adhesion promoting agent,
wherein the coating layer is deposited by an
application technique that is the same as or different
from the first application technique. [0009] In yet
other embodiments, the methods of the present
invention comprise the steps of (a) applying a first
composition comprising an adhesion promoting agent to
at least a portion of the substrate; (b) applying a
second composition comprising an adhesion promoting
agent over at least a portion of the composition
applied in step (a); and (c) applying a protective and
decorative coating system over at least a portion of
the compositions applied in steps (a) and (b), wherein
the first and second compositions are different and
wherein at least one of the first and second
compositions is applied to the substrate by wiping or
wherein one of the compositions comprising an adhesion
promoting agent is applied by wiping and the other is
applied by spraying. [0010] In another respect, the
present invention is directed to systems for coating
articles having a plastic substrate. These systems of
the present 



invention comprise: (a) means for applying a
composition comprising an adhesion promoting agent to
at least a portion of the substrate by a first
application technique; (b) means for applying a
composition comprising an adhesion promoting agent to
the substrate by a second application technique that
is different from the first application technique; and
(c) means for applying a protective and decorative
coating system to at least a portion of the substrate.
In some embodiments, certain elements of these systems
may be provided in the form of a kit.DETAILED
DESCRIPTION OF EMBODIMENTS OF THE INVENTION [0011] For
purposes of the following detailed description, it is
to be understood that the invention may assume various
alternative variations and step sequences, except
where expressly specified to the contrary. It is also
to be understood that the specific devices and
processes described in the following specification are
simply exemplary embodiments of the invention. Hence,
any specific dimensions or other physical
characteristics related to the embodiments disclosed
herein are not to be considered as limiting. Moreover,
other than in any operating examples, or where
otherwise indicated, all numbers expressing, for
example, quantities of ingredients used in the
specification and claims are to be understood as being
modified in all instances by the term "about".
Accordingly, unless indicated to the contrary, the
numerical parameters set forth in the following
specification and attached claims are approximations
that may vary depending upon the desired properties to
be obtained by the present invention. At the very
least, and not as an attempt to limit the application
of the doctrine of equivalents to the scope of the
claims, each numerical parameter should at least be
construed in light of the number of reported
significant digits and by applying ordinary rounding
techniques. [0012] Notwithstanding that the numerical
ranges and parameters setting ; forth the broad scope
of the invention are approximations, the numerical
values set forth in the specific examples are reported
as precisely as possible. Any numerical value,
however, inherently contains certain errors
necessarily resulting from the standard deviation
found in their respective testing measurements. [0013]
Also, it should be understood that any numerical range
recited herein is intended to include all sub-ranges
subsumed therein. For example, a range of "1 to 10" is
intended to include all sub-ranges between (and
including) the recited minimum value of 1 and the
recited maximum value of 10, that is, having a minimum
value equal to or greater than 1 and a maximum value
of 



equal to or less than 10. [0014] The present invention
is directed to methods and systems for coating
articles comprising a plastic substrate, such as
certain interior andexterior parts on automobiles. In
certain embodiments, the methods of the present
invention comprise the steps of (a) applying a
composition comprising an adhesion promoting agent to
at least a portion of the substrate by a first
application technique; (b) applying a composition
comprising an adhesion promoting agent over at least a
portion of the composition applied in step (a) by a
second application technique that is different from
the first application technique; and (c) applying a
protective and decorative coating system over at least
a portion of the compositions applied in steps (a) and
(b). [0015] As indicated, the methods and systems of
the present invention are directed to coating articles
comprising a plastic substrate. In certain
embodiments, such coating methods and systems are
directed to the refinishing of such articles. As used
herein, the term "refinish" refers to the act of
redoing, restoring or repairing the surface or finish
of an article or, in the case of automobile repairs,
for example, the preparation of the surface or finish
of a unused article in connection with such a repair.
As used herein, the term "plastic substrate" refers to
a substrate having, on at least a portion of its
surface, a plastic. As used herein, the term "plastic"
is intended to include any thermoplastic or
thermosetting synthetic nonconductive material used in
injection or reaction molding, sheet molding or other
similar processes whereby parts are formed, such as,
for example, acrylonitrile butadiene styrene ("ABS"),
thermoplastic polyolefin ("TPO"), polycarbonate,
thermoplastic elastomer, polyester thermoset,
polyurethane, thermoplastic polyurethane, sheet molded
compound, fiberglass reinforced polyester, among
others. As used herein, the term "olefin" and like
terms refers to unsaturated aliphatic hydrocarbons
having one or more double bonds, such as those
obtained by cracking petroleum fractions. Specific
examples of olefins include, but are not limited to,
propylene, 1-butene, 1,3-butadiene, isobutylene and
diisobutylene. As used herein, the term "polyolefin"
and like terms refers to a polymer formed from
olefins. Common examples are polypropylene and
polybutylene and include the class of TPOs. As used
herein, the term "polymer" refers to oligomers and
both homopolymers and copolymers.[0016] In certain
embodiments, the methods of the present invention
comprise the step of applying a composition comprising
an adhesion promoting agent to at least a portion of
the substrate by a first application technique. As 



used herein, the term "adhesion promoting agent"
includes any adhesion promoting or adhesion improving
material known to those of skill in the art of
formulating materials for coating plastic articles.
Examples of such materials include, without
limitation, halogenated polyolefin polymers, such as
CPOs or polyolefins that include one or more other
halogen atoms, such as fluorine, chlorine, bromine, or
iodine. [0017] CPO resins, for example, can be
produced by ionic polymerization or Ziegler-Natta
polymerization according to well-known techniques,
such as that reviewed in Billmeyer, "Textbook of
Polymer Science," p. 3 11-325, Wiley- Interscience,
New York, N.Y., 1962. Polyoiefin resins that can be
used to produce CPO resins include, for example,
polyethylene, polypropylene, polybutylene,
polyisoprene, polybutadiene and mixtures thereof.
[0018] The crystallinity of the polyolefin can be
adjusted by choosing a specific stereoisomer of the
polymer lsotactic polymers (in which all side groups
are arranged on one side of the polymer backbone),
syndiotactic polymers (in which side groups are
arranged alternately above and below the plane of the
ipolymer backbone), or atactic polymers (in which side
groups are arranged randomly about the plane of the
polymer backbone) can be used to prepare CPOs. In
addition, the crystallinity of the polyolefin can also
be adjusted by varying the amount of chlorine in the
backbone. Generally, as the chlorine content rises,
the crystallinity of the polymer decreases and the
solubility of the polymer in various solvents,
including water, increases. [0019] A solvent is
sometimes used in preparing a polyolefin resin.
Suitable solvents include, for example, aliphatic
hydrocarbons such as hexane or heptane; aromatic
hydrocarbons such as cyclohexane, toluene, or xylene;
alcohols such as isopropanol, butanol, 2-ethylhexanol
or propylene glycol; ethers such as the monoethyl,
monobutyl or monohexyl esters of ethylene glycol or
diethylene glycol; esters such as butyl acetate, ethyl
acetate, 2-ethylhexylacetate, or ethyl-3-ethoxy
propionate; and ketones such as isophorone, 4-
methoxy-pentanone, diisobutyl ketone, or methyl
isobutyl ketone; and the like. [0020] Polyolefin
resins can be chlorinated by solution, melt or solid
polymer chlorination at moderate to high temperatures
according to well-known techniques as reviewed, for
example, in Raff and Doak, "Crystalline Olefin
Polymers II," p. 239-260, lnterscience Publishers, New
York, N.Y., 1964. For example, a suitable CPO resin
can be prepared by bubbling chlorine gas through a hot
solution of polyolefin in benzyl chloride, or by
irradiating a solution of 



polyolefin in carbon tetrachloride with ultraviolet
light. [0021] As will be appreciated by the skilled
artisan, CPO resins can be unstable and dechlorinate
upon irradiation or exposure to elevated temperatures.
Consequently, the exact chlorine level of a CPO resin
can vary over time or from batch to batch. In certain
embodiments of the present invention, the CPO resins
used to prepare the composition applied by the first
application technique may contain from about 0.50
percent to about 70 percent chlorine, the percentages
based on the weight of polyolefinic material present.
In certain embodiments, the chlorine content is from
about 10 percent to about 50 percent, or, in some
embodiments, from about 20 percent to about 35 percent
by weight. In certain embodiments, the chlorine is
randomly present on the polyolefinic backbone. [0022]
The dechlorination reaction that CPO resins are
subjected to produces hydrochloric acid that may, if
desired, be removed by a scavenger. Examples of
materials which can be used as scavengers include
organic metal compounds such as dibutyl tin dilaurate,
stannous octoate or dibutyl tin oxide; or epoxy resins
such as epoxidized linseed oil, or polyglycidyl ethers
of polyphenols such as, for example, BISPHENOL A,
which is commerically available from Shell
Corporation. [0023] CPOs suitable for use in the
composition applied by the first application technique
in certain methods of the present invention may, in
certain embodiments, have a weight average molecular
weight ranging from about 10,000 to about 150,000,
such as about 20,000 to about 125,000, such as about
25,000 to about 105,000, as determined by gel
permeation chromatographyusing a polystyrene standard.
Examples of suitable CPOs are disclosed in United
States Patent Nos. 6,593,423; 4,997,882; 5,319,032;
and 5,397,602, herein incorporated by reference.
Suitable CPOs for use in the methods and systems of
the present invention include materials commercially
available from Eastman Chemical Products, Inc., of
Rochester, N.Y. For example, CPOs available from
Eastman Chemicals under the names CP153-2, CP164-1 ,
CP343-1 , CP343-3 and CP515-2 may be used. In
addition, the Hardlen(r) CPO adhesion promoters
available from Toyo Kasai Kogyo Co., Ltd., of Osaka,
Japan may be used. [0024] In certain embodiments, the
composition applied by the first application technique
in certain methods of the present invention comprises
a halogenated polyolefin that is modified by grafting
a compatibilizing material onto the polyolefin. For
example, the composition applied by the first
application 



technique in certain methods of the present invention
may comprise a CPO, such as those described earlier,
with an acrylic monomer grafted thereon. In other
embodiments, the composition applied by the first
application technique may comprise an epoxy or
polyester modified CPO, among others. As used herein,
the term "compatibilizing material" refers to moieties
that modify a halogenated polyolefin so as to render
the halogenated polyolefin compatible with other
resin(s) that may be present in the composition. By
"compatible" it is meant herein that the halogenated
polyolefin and such other resins do not separate from
each other in the composition. As will be understood
by those skilled in the art, the specific chemistry of
the compatibilizing material may depend on the
chemistry of the composition into which the
halogenated polyolefin is sought to be added. It
should be understood, however, that even where the
composition applied by the first application technique
comprises a halogenated polyolefin that is modified by
grafting a compatibilizing material onto the
polyolefin, other resins need not necessarily be
present in the composition. [0025] As mentioned
earlier, in certain methods of the present invention,
the composition applied by the first application
technique comprises a CPO having an acrylic monomer
grafted thereon. Particular examples of
acrylicmonomers that may be grafted onto a halogenated
polyolefin to produce a modified halogenated
polyolefin suitable for use in the present invention
include, without limitation, acrylic acid, methacrylic
acid, and esters thereof, such as acrylates and
methacrylates. Useful esters of acrylic or methacrylic
acid include straight chain or branched alkyl or
hydroxyalkyl esters of acrylic or methacrylic acid.
Useful alkyl esters can contain about 1 to about 24
carbon atoms, and preferably contain about 1 to about
18 carbon atoms. Non-limiting examples of alkyl esters
include methyl (meth)acrylate, ethyl (meth)acrylates,
propyl (meth)acrylates, butyl (meth)acrylates, pentyl
(meth)acrylates, hexyl (meth)acrylates, heptyl
(meth)acrylates, octyl (meth)acrylates, nonyl
(meth)acrylates, decyl (meth)acrylates, dodecyl
(meth)acrylates, tetradecyl (meth)acrylates, hexadecyl
(meth)acrylates, ethylhexyl (meth)acrylates, lauryl
(meth)acrylates, stearyl (meth)acrylates and
2-ethylhexyl (meth)acrylate. Suitable hydroxyalkyl
esters include 2-hydroxyethyl (meth)acrylate, 2-
hydroxypropyl (meth)acrylate, 3-hydroxypropyl
(meth)acrylate and hydroxybutyl (meth)acrylate. As
used herein, "(meth)acrylate" and terms derived
therefrom are intended to include both acrylate and
methacrylate. [0026] In certain embodiments, modified
halogenated polyolefins suitable 



for use in the methods and systems of the present
invention may be produced by ,an atom transfer radical
polymerization process (ATRP), such as is described in
United States Patent No. 6,576,722 at col. 3, line 6 1
to col. 10, line 17, which is incorporated herein by
reference. [0027] In certain embodiments, modified
halogenated polyolefins suitable for use in the
methods and systems of the present invention may be
produced by conventional free radical polymerization
methods that will be understood by those skilled in
the art. See Kirk-Othmer Encyclopedia of Chemical
Technology, Vol. 1 (1963). As will be understood by
the skilled artisan, such radical polymerization is
typically conducted in a solution of organic
solvent(s). For example, aromatic solvents, such as
toluene, xylene and SOLVESSO 100 may be used.
Moreover, conventional radical reaction initiators may
be used, such as peroxides, including benzoyl
peroxide, lauroyl peroxide, t-butyl hydroperoxide,and
t-butylperoxy-2-ethylhexanoate; and azo compounds,
including azobisvaleronitrile, azobisisobutylronitrile
and azobis(2-methylpropionitrile). [0028] It will be
appreciated by the skilled artisan that the compounds
produced by a conventional free radical polymerization
process will typically comprise a mixture of polymers.
For example, when grafting an acrylic monomer onto a
CPO by conventional free radical polymerization, the
random nature of standard radical polymerization will
likely produce a resin composition comprising a
mixture of non-graft CPO chains, acrylic polymers, and
CPOs having an acrylic monomer grafted thereon.
Nevertheless, such a polymerization will produce at
least some of the modified halogenated polyolefins
that may be used in the methods and systems of the
present invention. Thus, in certain embodiments, the
adhesion promoting agent comprises a mixture of a
halogenated polyolefin, an acrylic polymer, and a
modified halogenated polyolefin. In these embodiments,
the modified halogenated polyolefin may, for example,
comprise 1 to 50 percent by weight based on the total
weight of the adhesion promoting agent. In such
embodiments, the amount of modified halogenated
polyolefin that may be present in the adhesion
promoting agent can range between any combination of
the recited values, inclusive of the recited values.
[0029] In certain embodiments, the adhesion promoting
agent comprises 1 to 10 percent by weight or, in some
embodiments, 1 to 5 percent by weight, or, in yet
other embodiments, 1 to 2 percent by weight of the
composition applied by the first application technique
in certain methods of the present invention based 



on the total weight of the composition. In such
embodiments, the amount of adhesion promoting agent
present in the composition applied by the first
application technique can range between any
combination of the recited values, inclusive of the
recited values. [0030] In addition to the adhesion
promoting agent, the composition applied by the first
application technique in certain methods of the
present invention may also comprise a solvent. In
certain embodiments, the composition applied by the
first application technique comprises a solvent that
is an organicsolvent or a mixture of organic solvent
and an aqueous medium. Suitable organic solvents
include, without limitation, xylene, toluene, Aromatic
100 solvent, which is commercially available from
Cumberland Products, Inc., Hodgenville, Kentucky, and
alcohols, such as ethyl alcohol, propyl alcohol and
diacetone alcohol, including mixtures thereof. [0031]
In certain embodiments, the organic solvent comprises
80 to 99 percent by weight or, in some embodiments 95
to 99 percent by weight, or, in yet other embodiments
98 to 99 percent by weight of the composition applied
by the first application technique in certain methods
of the present invention based on the total weight of
the composition. In such embodiments, the amount of
organic solvent that may be present in the composition
applied by the first application technique can range
between any combination of the recited values,
inclusive of the recited values. [0032] In certain
embodiments, the composition applied by the first
application technique may also comprise one or more
antistatic agents, such as ethoxylated amines,
alkanolamides, quaternary ammonium compounds, and
mixtures thereof. Specific examples include quaternary
ammonium ethosulphate, such as Catafor(tm) CA 80,
commercially available from Aceto Corporation, Lake
Success, New York, and the LAROSTAT(r) line of
antistatic additives commercially available from BASF
Corporation. [0033] In certain embodiments, the
antistatic agent comprises 0.1 to 5.0 percent by
weight or, in some embodiments 0.5 to 2.0 percent by
weight, or, in yet other embodiments 1 to 2 percent by
weight of the composition applied by the first
application technique in certain methods of the
present invention based on the total weight of the
composition. In such embodiments, the amount of
antistatic agent present in the composition applied by
the first application technique can range between any
combination of the recited values, inclusive of the
recited values. 



[0034] In certain embodiments, the solvent included in
the composition applied by the first application
technique in certain methods of the present invention
comprises an aqueous medium. In these embodiments,
thecomposition applied by the first application
technique may comprise an emulsion wherein the
adhesion promoting agent and any organic solvent that
may be present in the composition are dispersed in a
continuous phase that comprises an aqueous medium.
[0035] As will be appreciated by those skilled in the
art, in such emulsions, the intended ingredients of
the dispersion, including the adhesion promoting
agent, can be dispersed in the aqueous medium with a
dispersing means such as a homogenizer. In these
embodiments, the adhesion promoting agent may be
adapted to a form that will admit it to the dispersing
means. For example, the adhesion promoting agent may
be in the form of a solution or is dissolved with an
organic solvent or a mixture of organic solvents to
make up an organic component that is introduced into
an aqueous medium in the presence of a stabilizer. The
resultant mixture can be described as an emulsion.
[0036] The stabilizer can be a surfactant, such as an
anionic, cationic and/or a nonionic surfactant, or a
mixture thereof. Suitable surfactants include those
that are described in the Kirk Othmer Encyclopedia of
Chemical Technology, Third Edition, Volume 22, pages
332 to 432. Suitable anionic surfactants include
carboxylic acids and their salts, sulfonic acids and
their salts, sulfuric acid esters and their salts,
phosphoric and polyphosphoric acid esters and their
salts; suitable nonionic surfactants include
ethoxylated alcohols, ethoxylated alkylphenols,
ethoxylated carboxylic esters, ethoxylated carboxylic
amides, and fluorosurfactants; and suitable cationic
surfactants include oxygenfree amines,
oxygen-containing amines, amide-linked amines, and
quaternary ammonium salts. [0037] In certain
embodiments, the composition applied by the first
application technique in certain methods of the
present invention comprises 0.1 to 20.0 percent by
weight or, in some embodiments 0.1 to 10.0 percent by
weight, or, in yet other embodiments, 0.1 to 2.0
percent by weight of stabilizer based on the total
weight of the material. In such embodiments, the
amount of stabilizer present in the composition
applied by the first application techniquecan range
between any combination of the recited values,
inclusive of the recited values. [0038] As mentioned
earlier, the intended ingredients of the dispersion,
including the adhesion promoting agent, can be
dispersed in the aqueous 



medium with a dispersing means such as a homogenizer.
In certain embodiments, the emulsion is particulated
by subjecting it to stress by the dispersing means.
The mixture is subjected to stress sufficient to
produce microparticles which have a mean particle size
diameter of, for example, about 0.01 to 10
micrometers, such as about 0.05 to 0.3 micrometers.
Particle size can be measured with a particle size
analyzer such as the Coulter N4 instrument
commercially available from Coulter, as will be
understood by those skilled in the art. [0039] One
mode of subjecting the mixture to the appropriate
stress is by the use of a MICROFLUIDIZER(r) emulsifier
that is available from Microfluidics Corporation in
Newton, Massachusetts. This emulsifier is described in
United States Patent No. 4,533,254, which is
incorporated herein by reference. The device consists
of a high pressure (up to 20,000 pounds per square
inch "psi") pump and an interaction chamber wherein
the emulsification takes place. The pump forces the
mixture of ingredients in an aqueous medium into the
chamber where it is split into at least two streams
which pass at very high velocity through at least two
splits and collide resulting in the particulation of
the mixture into small particles. Generally, the
mixture is passed through the emulsifier once at a
pressure between 5,000 and 15,000 psi. Multiple passes
can result in smaller average particle size and a
narrower range for the particle size distribution.
When using the aforesaid MICROFLUIDIZER(r) emulsifier,
stress is applied by liquid impingement as has been
described. However, it should be understood that, if
desired, other modes of applying stress to the
pre-emulsification mixture can be utilized, such as
the use of ultrasonic energy. [0040] Stress is
described as a force per unit area. Although the
precise mechanism by which the MICROFLUIDIZER(r)
emulsifier stresses the preemulsification mixture to
particulates is not thoroughly understood, it is
theorizedthat stress is exerted in more than one
manner. It is believed that one manner in which stress
is exerted is by shear. "Shear" means that the force
is such that one layer or plane moves parallel to an
adjacent parallel plane. Stress can also be exerted
from all sides as a bulk compression stress. In this
instance, stress could be exerted without any shear. A
further manner of producing intense stress is by
cavitation. Cavitation occurs when the pressure within
a liquid is reduced enough to cause vaporization. The
formation and collapse of the vapor bubbles occurs
violently over a short time period and produces
intense stress. Although not intending to be bound by
theory, it is believed that both shear and 



cavitation contribute to producing the stress which
particulates the mixture. [0041] In certain
embodiments, the aqueous medium comprises 60 to 99
percent by weight or, in some embodiments 75 to 95
percent by weight, or, in yet other embodiments 90 to
98 percent by weight of the composition applied by the
first application technique in certain methods of the
present invention based on the total weight of the
material. In such embodiments, the amount of aqueous
medium present in the composition applied by the first
application technique can range between any
combination of the recited values, inclusive of the
recited values. [0042] The first application technique
in certain methods of the present : invention may
comprise any of a variety of application techniques
such as wiping, spraying, dipping, brushing, and
flowing, among others. In certain embodiments, the
first application technique comprises wiping. As used
herein, the term "wiping" refers to the act of moving
an object on the surface of a substrate with pressure
and friction. In certain embodiments, the means for
applying the composition comprising an adhesion
promoting agent that is applied by the first
application technique is an absorbent fibrous
material. Non-limiting specific examples of such
materials include, for example, a paper towel, a
lintfree cloth, a sponge, a squeegee, or a UV wipe,
among others. Commercially available products that are
suitable for use as the absorbent fibrous material in
the methods and systems of the present invention
include the Kimtech(r)Precision Wipes, commercially
available from Kimberly-Clark Corporation, Neenah,
Wisconsin. [0043] In certain embodiments, the
composition comprising an adhesion promoting agent
that is applied by the first application technique is
applied by wiping the surface with an absorbent
fibrous material loaded with such a composition. For
example, an absorbent fibrous material may be loaded
to saturation with such a composition by immersing the
material into the composition. Then, the absorbent
fibrous material may, if desired, be pressed with
weight to squeeze out excess and control loading of
the absorbent fibrous material. [0044] In certain
embodiments, the composition applied by the first
application technique in the methods of the present
invention is applied such that a film thickness of
less than 0.2 mils (5 micrometers), such as 0.001 to
0.2 mils (0.025 to 5 micrometers), is formed on the
substrate. [0045] After applying the composition
applied by the first application 



technique, the composition may be given a drying step
in which solvent is driven out of the composition by
heating or an air drying period before application of
other compositions to the substrate. Suitable drying
conditions will depend on the particulars of the
composition applied by the first application
technique, and on the ambient humidity if the
composition comprises an aqueous medium, but, in
certain embodiments, a drying time of from 1 to 15
minutes, such as about 5 minutes, at a temperature of
75 to 2000F (21 to 93C) will be sufficient. [0046] In
certain embodiments, the methods of the present
invention also comprise the step of cleaning the
substrate prior to applying any composition comprising
an adhesion promoting agent to the substrate. As used
herein, the term "cleaning" refers to the removal of
unwanted foreign matter from the surface, such as
soil, dirt, cutting oils, waxes, finger oils, sanding
dust, among other things. In certain embodiments, the
substrate may be cleaned by, for example, mechanically
separating the unwanted matter from the substrate,
dissolving the unwanted foreign matter, contacting the
substrate with a detergent, or a mixture of two or
more of these methods.[0047] As used herein, the term
"detergent" refers to a substance that reduces the
surface tension of water; i.e., a surface-active
agent, i.e., a surfactant, which concentrates at
oil-water interfaces, exerts emulsifying action, and
aids in removing contaminants from a surface. Examples
of detergents that might be used in the practice of
the present invention include, without limitation, the
anionic, nonionic, and cationic surfactants described
earlier, as well as soaps. In certain embodiments, the
detergent comprises d-Limonene, an oil extracted from
citrus rind. [0048] In certain embodiments, the
detergent is present in a cleaning composition. In
these embodiments, the detergent may, for example,
comprise 0.01 to 10.0 percent by weight or, in some
embodiments 0.1 to 0.5 percent by weight, or, in yet
other embodiments 0.1 to 0.3 percent by weight of the
cleaning composition based on the total weight
thereof. In such embodiments, the amount of detergent
present in the cleaning composition can range between
any combination of the recited values, inclusive of
the recited values. [0049] In certain embodiments, the
step of cleaning the substrate comprises contacting
the substrate with an object, such as a pad or sponge,
having a cleaning composition comprising a detergent
in contact with or absorbed therein. In certain
embodiments, the step of cleaning the substrate
!comprises contacting the substrate with an abrasive
material having a cleaning 



composition comprising a detergent contained therein.
Abrasive materials suitable for use in the methods and
systems of the present invention are commercially
available and include, for example, Scotch-Brite(tm)
Scuff Sponges, commercially available from 3M Company,
St. Paul, Minnesota, and Bear-Tex(r) Scuff Pads and
Sponges, commercially available from Norton Abrasives.
[0050] In certain embodiments, the cleaning step
comprises wiping the surface with an abrasive material
loaded with a cleaning composition, such as the
compositions described above. For example, an abrasive
material may be loaded to saturation with such a
composition by immersing the abrasive material into
the composition. Then, the abrasive material may, if
desired, be pressed with weight to squeeze out excess
cleaning composition and control loading ofthe
absorbent fibrous material. Indeed, one of the
advantages of certain embodiments of the present
invention is that, by loading an abrasive material
with a cleaning composition, the cleaning and scuffing
steps of a coating process can be performed
simultaneously. [0051] In certain embodiments, the
substrate is rinsed with water after the cleaning step
and then dried. The drying step may, for example,
simply be sufficient to remove most of the rinse water
from the substrate, though the water need not
necessarily be removed in its entirety. The substrate
may be dried by any technique, such as wiping with a
cloth, blow-drying, or simply air-drying, among other
methods. [0052] In certain embodiments, the step of
cleaning the substrate comprises treating the
substrate, such as by corona treatment or similar
treatments, to oxidize materials from the surface of
the substrate prior to applying the compositions
comprising an adhesion promoting agent. [0053] As
mentioned earlier, certain methods of the present
invention also comprise the step of applying a
composition comprising an adhesion promoting agent to
the substrate by a second application technique that
is different from the first application technique. In
these methods, the composition applied by the second
application technique is applied at least partially
over the composition applied by the first application
technique. [0054] In certain methods of the present
invention, the adhesion promoting agent that is
present in the composition applied by the second
application technique may include any of the adhesion
promoting agents described earlier with respect to the
composition applied by the first application
technique, such as halogenated polyolefins and
halogenated polyolefins 



modified by grafting a compatibilizing material
thereon, including mixtures thereof. The adhesion
promoting agent present in the composition applied by
the second application technique may be the same as or
different from the adhesion promoting agent present in
the composition applied by the first application
technique. In certain embodiments, the composition
applied by the second application technique may also
include any of the other materialsidentified above
that may be present in the composition applied by the
first application technique. [0055] In certain
embodiments, the composition comprising an adhesion
promoting agent that is applied by the second
application technique in certain methods of the
present invention is different than the composition
comprising an adhesion promoting agent applied by the
first application technique. For example, in certain
embodiments, the adhesion promoting agent comprises 1
to 50 percent by weight or, in some embodiments, 1 to
20 percent by weight, or, in yet other embodiments, 1
to 5 percent by weight of the composition applied by
the second application technique in certain methods of
the present invention based on the total weight of the
composition. In such embodiments, the amount of
adhesion promoting agent present in the composition
applied by the second application technique can range
between any combination of the recited values,
inclusive of the recited values. [0056] The second
application technique may comprise any of a variety of
application techniques such as those that were
identified earlier with respect to the first
application technique. In certain embodiments, the
second application technique comprises spraying.
Moreover, in certain embodiments, the composition
comprising an adhesion promoting agent that is applied
by the !second application technique in certain
methods of the present invention is present in the
form of a aerosol. In these embodiments, the
composition comprises a suspension of the adhesion
promoting agent in a gas, i.e., a propellant. In
certain embodiments, the means for applying the
composition comprising an adhesion promoting agent
that is applied by the second application technique in
certain methods and systems of the present invention
comprises a spray gun, such as high volume -- low
pressure (HVLP), airless, air assisted airless, and
electrostatic enhanced spray guns, among others.
[0057] In other embodiments, the means for applying
the composition comprising an adhesion promoting agent
that is applied by the second application technique in
certain methods and systems of the present invention 



comprises a pressurized container containing the
composition in aerosol form asdescribed above. In
these embodiments, the propellant may comprise 10 to
50 percent by weight or, in some embodiments, 20 to 40
percent by weight, or, in yet other embodiments, 25 to
35 percent by weight of the composition applied by the
second application technique based on the total weight
of the composition. In such embodiments, the amount of
propellant present in the composition applied by the
second application technique can range between any
combination of the recited values, inclusive of the
recited values. [0058] In certain embodiments, the
composition applied by the second application
technique is applied such that a film thickness of
less than 0.2 mils (5 micrometers), such as 0.001 to
0.2 mils (0.025 to 5 micrometers), is formed on the
substrate. After applying the composition applied by
the second application technique, the composition may
be given a drying step, such as that described earlier
with respect to the composition applied by the first
application technique. [0059] The methods of the
present invention also comprise the step of applying a
protective and decorative coating system to at least a
portion of the substrate, wherein the coating system
is applied at least partially over at least one of the
composition(s) described earlier. [0060] Protective
and decorative coating systems that may be used in the
methods of the present invention include, for example,
those protective and decorative coating systems that
are conventionally used in automotive refinish coating
applications and automotive OEM applications, among
others. Examples of suitable protective and decorative
coating systems that may be applied in accordance with
the methods of the present invention include single
layer coating systems, such as pigmented direct gloss
coating systems, and multi-layered systems, such as
systems that include a pigmented basecoat layer and a
clear top coating layer. Such coating systems may also
include a primer layer, as will be understood by those
skilled in the art. [0061] In certain embodiments, one
or more layers of the protective and decorative
coating system may be deposited from a coating
composition that includes a thermosetting polymeric
composition. As used herein, the term "thermosetting"
refers to polymeric compositions that "set"
irreversibly uponcuring or crosslinking, wherein the
polymer chains of the polymeric components are joined
together by covalent bonds. This property is usually
associated with a cross-linking reaction of the
composition constituents often induced, for example,
by heat or radiation. See Hawley, Gessner G., The
Condensed Chemical Dictionary, Ninth Edition., page
856; Surface Coatings, vol. 2, Oil and Colour 



Chemists' Association, Australia, TAFE Educational
Books (1974). Curing or crosslinking reactions also
may be carried out under ambient conditions. Once
cured or crosslinked, a thermosetting resin will not
melt upon the application of heat and is insoluble in
solvents. In other embodiments, one or more layers of
the protective and decorative coating system may be
deposited from a coating composition that includes a
thermoplastic polymeric composition. As used herein,
the term "thermoplastic" refers to polymeric
compositions that comprise polymeric components that
are not joined by covalent bonds and thereby can
undergo liquid flow upon heating and are soluble in
solvents. See Saunders, K.J., Organic Polymer
Chemistry, pp. 41-42. Chapman and Hall, London (1973).
[0062] In certain embodiments, one or more layers of
the protective and decorative coating system may be
deposited from a liquid composition that includes a
polymeric composition and a diluent, that is,
waterborne or solventborne systems. Suitable diluents
include organic solvents, water, and water/organic
solvent mixtures. Organic solvents in which such
polymeric compositions may be dispersed include, for
example, alcohols, ketones, aromatic hydrocarbons,
glycol ethers, esters, and mixtures thereof. The
diluent is sometimes present in amounts ranging from 5
to 80 weight percent based on the total weight of the
compositions, such as 30 to 50 weight percent. [0063]
In certain embodiments, one or more layers of the
protective and decorative coating system may be
deposited from a coating composition that includes a
polymeric composition that includes, without
limitation, hydroxyl or carboxylic acid-containing
acrylic copolymers, hydroxyl or carboxylic
acidcontaining polyester polymers and oligomers,
isocyanate or hydroxyl-containing polyurethane
polymers, and/or amine or isocyanate-containing
polyureas.[0064] Acrylic polymers, if used, are
typically copolymers of acrylic acid or methacrylic
acid or hydroxyalkyl esters of acrylic or methacrylic
acid such as hydroxyethyl methacrylate or
hydroxypropyl acrylate with one or more other
polymerizable ethylenically unsaturated monomers such
as alkyl esters of acrylic acid including methyl
methacrylate and 2-ethyl hexyl acrylate, and vinyl
aromatic compounds such as styrene, alpha-methyl
styrene and vinyl toluene. The ratio of reactants and
reaction conditions are selected to result in an
acrylic polymer with pendant hydroxyl or carboxylic
acid functionality. [0065] Besides acrylic polymers,
one or more layers of the protective and decorative
coating system may be deposited from a coating
composition that includes a polymeric composition that
includes a polyester polymer or oligomer. 



Such polymers may be prepared in a known manner by
condensation of polyhydric alcohols and polycarboxylic
acids. Suitable polyhydric alcohols include, for
example, ethylene glycol, neopentyl glycol,
trimethylol propane and pentaerythritol. [0066]
Suitable polycarboxylic acids include, for example,
adipic acid, 1,4- cyclohexyl dicarboxylic acid and
hexahydrophthalic acid. Besides the polycarboxylic
acids mentioned above, functional equivalents of the
acids such as anhydrides where they exist or lower
alkyl esters of the acids such as the i methyl esters
may be used. Also, small amounts of monocarboxylic
acids such as stearic acid may be used. [0067]
Hydroxyl-containing polyester oligomers can be
prepared by reacting an anhydride of a dicarboxylic
acid such as hexahydrophthalic anhydride with a diol
such as neopentyl glycol in a 1:2 molar ratio. [0068]
Where it is desired to enhance air-drying, suitable
drying oil fatty acids may be used and include, for
example, those derived from linseed oil, soya bean
oil, tall oil, dehydrated castor oil or tung oil,
among others. [0069] The polyesters may, for example,
contain free terminal hydroxyl and/or carboxyl groups
that are available for further crosslinking
reactions.[0070] Polyurethane polymers containing
terminal isocyanate or hydroxyl groups may also be
present in the coating compositions from which one or
more layers of the protective and decorative coating
systems are deposited. Polyurethane polyols or
NCO-terminated polyurethanes that can be used include,
for example, those prepared by reacting polyols
including polymeric polyols with polyisocyanates. The
polyurea-containing terminal isocyanate or primary or
secondary amine groups which can be used include, for
example, those prepared by reacting polyamines
including polymeric polyamines with polyisocyanates.
The hydroxyl/isocyanate or amine/isocyanate equivalent
ratio is adjusted and reaction conditions selected to
obtain the desired terminal group. Examples of
suitable polyisocyanates include those described in
United States Patent No. 4,046,729 at column 5, line
26 to column 6, line 28, incorporated herein by
reference. Examples of suitable polyols include those
described in United States Patent No. 4,046,729 at
column 7, line 52 to column 10, line 35, incorporated
herein by reference. Examples of suitable polyamines
include those described in United States Patent No.
4,046,729 at column 6, line 6 1 to column 7, line 32
and in United States Patent No. 3,799,854 at column 3,
lines 13 to 50, both incorporated herein by reference.



[0071] In certain embodiments, one or more layers of
the protective and , decorative coating system may be
deposited from a curable coating composition that
includes a curing agent, such as aminoplast resins and
phenoplast resins and mixtures thereof, as curing
agents for OH and COOH, and amide and carbamate
functional group containing materials. Examples of
aminoplast and phenoplast resins suitable as curing
agents in such curable compositions include those
described in United States Patent No. 3,919,351 at
col. 5, line 22 to col. 6, line 25, incorporated
herein by reference. [0072] Polyisocyanates and
blocked polyisocyanates as curing agents for OH and
primary and/or secondary amino group containing
materials are well known in the art. Examples of
suitable polyisocyanates and blocked isocyanates
include those described in United States Patent No.
4,546,045 at col. 5, lines 16to 38; and in United
States Patent No. 5,468,802 at col. 3, lines 48 to 60,
both incorporated herein by reference. [0073]
Anhydrides as curing agents for OH and primary and/or
secondary amino group containing materials are well
known in the art. Examples of suitable anhydrides
include those described in United States Patent No.
4,798,746 at col. 10, lines 16 to 50 and in United
States Patent No. 4,732,790 at col. 3, lines 4 1 to
57, both incorporated herein by reference. [0074]
Polyepoxides as curing agents for COOH functional
group containing materials are well known in the art.
Examples of suitable polyepoxides include those
described in United States Patent No. 4,681 ,81 1 at
col. 5, lines 33 to 58, incorporated herein by
reference. [0075] Polyacids as curing agents for epoxy
functional group containing materials are well known
in the art. Examples of suitable polyacids include
those described in United States Patent No. 4,681 ,81
1 at col. 6, line 45 to col. 9, line 54, incorporated
herein by reference. [0076] Polyols, that is, a
material having an average of two or more hydroxyl
groups per molecule, can be used as curing agents for
NCO functional group containing materials and
anhydrides and esters and are well known in the art.
Examples of suitable polyols include those described
in United States Patent No. 4,046,729 at col. 7, line
52 to col. 8, line 9; col. 8, line 29 to col. 9, line
66 and in United States Patent No. 3,919,315 at col.
2, line 64 to col. 3, line 33, both incorporated
herein by reference. [0077] Polyamines can also be
used as curing agents for NCO functional group
containing materials and for carbonates and unhindered
esters and are 



well known in the art. Examples of suitable polyamines
include those described in United States Patent No.
4,046,729 at col. 6, line 6 1 to col. 7, line 26,
incorporated herein by reference. [0078] In certain
embodiments, one or more layers of the protective and
decorative coating system may be deposited from a
coating composition that includes, in addition to the
components described above, a variety of otheradjuvant
materials. If desired, other polymeric compositions
can be utilized in conjunction with the polymeric
compositions described above so long as the resultant
coating composition is not detrimentally affected in
terms of application, physical performance and
appearance properties. [0079] In certain embodiments,
one or more layers of the protective and decorative
coating system may be deposited from a coating
composition that includes a catalyst to accelerate the
cure reaction. Examples of suitable catalysts include
organotin compounds such as dibutyl tin dilaurate,
dibutyl tin oxide and dibutyl tin diacetate. Catalysts
suitable for promoting the cure reaction between an
aminoplast curing agent and the reactive hydroxyl
and/or carbamate functional groups of the
thermosettable dispersion include acidic materials,
for example, acid phosphates such as phenyl acid
phosphate, and substituted or unsubstituted sulfonic
acids such as dodecylbenzene sulfonic acid or
paratoluene sulfonic acid. [0080] In certain
embodiments, one or more layers of the protective and
decorative coating system may be deposited from a
coating composition that includes one or more other
additive ingredients, including those which are well
known in the art of formulating surface coatings, such
as dyes, pigments, surfactants, flow control agents,
thixotropic agents, fillers, anti-gassing agents,
organic co-solvents, catalysts, and other customary
auxiliaries. Examples of these materials and suitable
amounts are described in United States Patent Nos.
4,220,679, 4,403,003, 4,147,769 and 5,071 ,904, which
are incorporated herein by reference. [0081] In
certain embodiments, a protective and decorative
coating system is applied to the substrate, wherein
the coating system comprises a coating layer deposited
from a coating composition that comprises an adhesion
promoting agent. Such a composition includes a resin
that is compatible with the adhesion promoting agent
and may be applied by any suitable application
technique. In these embodiments, the composition may
comprise a halogenated polyolefin that is modified by
grafting a compatibilizing material onto the 



polyolefin as described above. For example, if a
primer layer is present in theprotective and
decorative coating system, then the composition from
which such a layer is deposited may include such an
adhesion promoting agent. On the other hand, if such a
layer is not present, the adhesion promoting agent may
be present in the basecoat of a multi-layered coating
system or it may be present in the composition from
which the single coat of a single layer coating system
is deposited. In certain embodiments, the adhesion
promoting agent may be present in more than one layer
of the protective and decorative coating system.
[0082] Therefore, certain methods of the present
invention comprise the steps of (a) applying a
composition comprising an adhesion promoting agent to
at least a portion of a plastic substrate by a first
application technique; and (b) applying a protective
and decorative coating system over at least a portion
of the composition applied in step (a). In these
methods of the present invention, the protective and
decorative coating system comprises a coating layer
deposited from a coating composition that comprises an
(i) adhesion promoting agent comprising a halogenated
polyolefin that, in certain embodiments, may be
modified by grafting a compatibilizing material onto
the polyolefin, and (ii) a resin that is compatible
with the adhesion promoting agent. Such resins may
include any of the thermosetting or thermoplastic
polymeric compositions described earlier. Moreover,
such a coating layer may be deposited by an
application ,technique that is the same as or
different from the first application technique. [0083]
In certain embodiments, a coating layer of the
protective and decorative coating system is deposited
from a composition that comprises 0.1 to 20.0 percent
by weight, or, in some cases, 0.1 to 10.0 percent by
weight, or, in other embodiments, 1.0 to 5.0 percent
by weight of the adhesion promoting agent based on the
total weight of the composition. The amount of the
adhesion promoting agent present in such coating
compositions may range between any combination of
these values, inclusive of the recited values. [0084]
The coating compositions from which one or more layers
of the protective and decorative coating system are
deposited may be applied by any conventional coating
technique, such as brushing, spraying, dipping, or
flowing, among others. In certain embodiments, such
compositions are applied byspraying. Moreover, in
certain embodiments, the means for applying such
compositions comprises a spray gun, such as those that
were described earlier, or an aerosol can. [0085] As
will be appreciated by the foregoing description, the
present invention is also directed to methods for
coating articles having a plastic 



substrate, which comprise the steps of (a) applying a
first composition comprising an adhesion promoting
agent to at least a portion of the substrate; (b)
applying a second composition comprising an adhesion
promoting agent over at least a portion of the
composition applied in step (a); and (c) applying a
protective and decorative coating system over at least
a portion of the composition applied in steps (a) and
(b). In these embodiments, the first and second
compositions are different and at least one of the
compositions comprising an adhesion promoting agent
may be applied to the substrate by wiping. Moreover,
in certain embodiments, one of the compositions
comprising an adhesion promoting agent may be applied
by wiping and the other may be applied by spraying.
[0086] As will also be appreciated by the foregoing
description, the present invention is also directed to
systems for coating articles having a plastic
substrate. In certain embodiments, the systems of the
present invention comprise: (a) means for applying a
composition comprising an adhesion promoting agent to
at least a portion of the substrate by a first
application technique; (b) means for applying a
composition comprising an adhesion promoting agent to
the substrate by a second application technique that
is different from the first application technique; and
(c) means for applying a protective and decorative
coating system to at least a portion of the substrate.
[0087] In certain embodiments, certain elements of the
systems of the present invention may be provided in
the form of a kit. For example, the kit may comprise a
cleaning tool, such as an abrasive material having a
detergent contained therein as described earlier, and
a means for applying a composition comprising an
adhesion promoting agent to at least a portion of the
substrate by a first application technique, such as
the absorbent fibrous material comprisingsuch a
composition, as described earlier. In addition, the
kit may also include a means for applying a
composition comprising an adhesion promoting agent to
at least a portion of the substrate by a second
application technique, such as the spray gun or
pressurized container containing the composition in
aerosol form as described earlier. [0088] The present
invention provides methods and systems for coating
articles comprising a plastic substrate. Such methods
can be less complex, wasteful, labor intensive, and/or
time-consuming as compared to prior art methods of
coating articles having a plastic substrate. Moreover,
because an adhesion promoting agent is applied in more
than one step of the coating 



methods and systems of the present invention, these
methods and systems can, in certain cases, provide
more consistent adhesion results as compared to prior
art coating methods, particularly in a body shop
setting. [0089] Illustrating the invention are the
following examples, which, however, are not to be
considered as limiting the invention to their details.
Unless otherwise indicated, all parts and percentages
in the following examples, as well as throughout the
specification, are by weight. EXAMPLES [0090] The
following Examples A, B, C, D, E and F describe the
preparation of compositions comprising adhesion
promoting agents comprising a modified chlorinated
polyolefin. Example G describes the preparation of a
scuff pad having a cleaning composition comprising a
detergent absorbed therein. Examples 1 to 7 describe
the application of compositions comprising an adhesion
promoting agent to various articles comprising a
plastic substrate, in accordance with embodiments of
the methods and systems of the present invention.
Example A [0091] A composition comprising an adhesion
promoting agent comprising a chlorinated polyolefin
having an acrylic monomer grafted thereon wasprepared
by adding Charge I ( 1 163.2 parts by weight toluene
and 320.0 parts by weight of CP-343-1 , a chlorinated
polyolefin commercially available from Eastman
Chemical Products, Inc., of Rochester, N.Y.), under
agitation and a nitrogen blanket to a 5 liter round
bottom glass reaction vessel equipped with a stirrer,
a condenser, two feed ports and means for maintaining
a nitrogen blanket. The mixture was brought to reflux
and then the nitrogen blanket was discontinued. Charge
2 (360.0 parts by weight of butyl methacrylate and
120.0 parts by weight of hydroxypropyl methacrylate)
and Charge 3 (1 120.0 parts by weight toluene and 16.0
parts by weight Luperox 26, t-butyl peroxy-2-
ethylhexanoate commercially available from Atofina
Canada Inc., Ontario, Canada) were added uniformly and
simultaneously to the vessel over a two hour period
while maintaining reflux conditions. Upon completion
of Charges Il and III, Charge IV (200.0 parts by
weight toluene and 4.0 parts by weight Luperox 26) was
added over a 30 minute period followed by a 30 minute
hold period maintaining reflux conditions. The
resulting polymer had a solids content of 22.6%, an
-OH number of 14.3, and a weight average molecular
weight of 28,109 as determined by gel permeation
chromatography using a polystyrene 



standard. Example B [0092] A composition comprising an
adhesion promoting agent comprising a chlorinated
polyolefin having an acrylic monomer grafted thereon
was prepared by adding Charge I (1400.0 parts by
weight xylene, 600.0 parts by weight of CP-343-1 , and
100.0 parts by weight cyclohexene oxide), under
agitation and a nitrogen blanket to a 5 liter round
bottom glass reaction vessel equipped with a stirrer,
a condenser, two feed ports and means for maintaining
a nitrogen blanket. The mixture was heated to 8O0C
under a nitrogen blanket at 0.2 cubic feet per minute
and held for 1.5 hours. Charge Il (10.20 parts by
weight of 2,2'-Bipyridyl, 3.05 parts by weight of
Copper, and 60.0 parts by weight of butyl acetate) was
added and held for 15 minutes. Charge III (225.0 parts
by weight of hydroxyl propyl methacrylate and 675.0
parts by weight of butyl methacrylate) was then added
over a two hour period. The mixture was helduntil a
total solids of 48-52% was achieved. Charge IV (950.0
parts by weight of butyl acetate, 950.0 parts by
weight of xylene, and 25.5 parts by weight of acetic
acid) was then added. Charge V ( 1.5% based on total
reaction solids of Amberlite(r) IRC 748: ion-exchange
resin available Acros Organics N.V., Fair Lawn, New
Jersey) was then added and the reaction was held for
1.5 hours at 85C. The reaction product was filtered
through a 5 micron bag and then a 1 micron bag. The
resulting product had a solids content of 22%, and a
weight average molecular weight of 64,797 as
determined by gel permeation chromatography using a
polystyrene standard. Example C [0093] A composition
comprising an adhesion promoting agent comprising a
chlorinated polyolefin having an acrylic monomer
grafted thereon was prepared in the same manner as
described in Example A, with one exception. To Charge
I was added 1 weight percent based on the total solids
weight of Cardura E, an aliphatic mono glycidyl
functional material, commercially available from
Resolution Performance Products LLC, Houston, Texas.
Example D [0094] A composition comprising an adhesion
promoting agent comprising a chlorinated polyolefin
having an acrylic monomer grafted thereon was prepared
in the same manner as described in Example A, with one
exception. To Charge I was added 1 weight percent of
glycidyl methacrylate based on the total solids weight
of Charge 1. 



Example E [0095] A composition comprising an adhesion
promoting agent comprising a modified chlorinated
polyolefin dispersed in an aqueous medium was prepared
as follows. In a suitably equipped container, 3.3
parts by weight of Aerosol OT- 75 (an anionic
surfactant commercially available from Cytec
Industries, Inc., West Paterson, New Jersey) and 790.2
parts by weight of distilled water were mixed for 10
minutes. To this stirred solution, 206.5 parts by
weight of the adhesion promoting agent prepared in
Example B was added over 15 minutes,and then the
mixture was stirred for 30 minutes. The resulting
composition had a solids content of 4.02% and a pH of
4.94. Example F [0096] A composition comprising an
adhesion promoting agent comprising a modified
chlorinated polyolefin dispersed in an aqueous medium
was prepared as follows. In a suitably equipped
container, 3.3 parts by weight of Aerosol OT- 75 and
790.2 parts by weight of distilled water were mixed
for 10 minutes. To this stirred solution, 206.5 parts
by weight of the adhesion promoting agent prepared in
Example A was added over 15 minutes, and then the
mixture was stirred for 30 minutes. 3.75 parts by
weight of 25 weight percent dimethylethanolamine in
water was then added to the mixture over 1 minute and
stirred for 15 minutes. The resulting composition had
a solids content of 4.7% and a pH of 8.6. Example G
[0097] A cleaning composition was prepared by mixing
754.25 parts by weight of deionized water with 8 1.3
parts by weight of d-Limonene. A Scotch- Brite(r)
Scuff Sponge (gray or gold), commercially available
from 3M Company, St. Paul, Minnesota, was loaded to
saturation with the cleaning composition by immersing
the Scuff Sponge into a container of the cleaning
composition. Any excess cleaning composition was
allowed to drip off of the Scuff Sponge. Example 1
[0098] Automobile bumpers supplied from various
automobile manufacturers and comprising a
thermoplastic polyolefin substrate were subjected to
coating processes wherein an adhesion promoting agent
was applied to the substrate. Examples 1A through 1E
in Table 1 were prepared as follows. The area of the
substrate to be painted was wiped with a saturated
Scuff Sponge prepared as described in Example G. After
drying, a composition comprising an adhesion promoting
agent (specified as "Ad Pro Wipe Type" in 



Table 1) was wiped onto the area of the substrate to
be painted. The wipe was prepared by pouring the
composition identified in Table 1 onto a
Kimtech(r)Precision Wipe, commercially available from
Kimberly-Clark Corporation, and allowing the excess to
drip off of the wipe. After drying, a second
composition comprising an adhesion promoting agent
(specified as "Ad Pro Spray Type" in Table 1) was
sprayed onto the area of the substrate to be painted
using a HVLP (high volume low pressure) hand spray
gun. After drying, the substrate was painted with
BC4329 basecoat and D893 low VOC clearcoat, both of
which are commercially available from PPG Industries,
Inc., in accordance with the instructions provided on
the product data sheet supplied by the manufacturer.
[0099] Comparative Examples 1F through U in Table 1
were prepared as follows. The area to be painted was
washed with soap and water and cleaned with DX 330
Acrylic Cleaner commercially available from PPG
Industries, Inc. After drying, the area of the
substrate to be painted was scuffed with a gold
Scotch-Brite(r) Scuff Sponge. The area was then
cleaned again with DX 330 and any excess was removed
with a clean damp cloth. The area of the substrate to
be painted was then wiped with DX 103, a wipe
containing an antistatic agent, which is commercially
available from PPG Industries, Inc. After drying, a
composition comprising an adhesion promoting agent was
sprayed onto the area of the surface to be painted
using a HVLP hand spray gun. After drying, the
substrate was painted with BC4329 basecoat and D893
low VOC clearcoat, as ,described above. The results
are reported in Table 1. TABLE 1 1Ad Pro Wipe Type A
was prepared by reducing the composition prepared in
Example A to 2% solids using P273-1050, a solvent
blend that includes an anti-static agent, commercially
available from PPG Industries, Inc.2Ad Pro Spray Type
B was prepared by reducing the composition prepared in
Example A to 5% solids using xylene. 3 Ad Pro Spray
Type C was DPX 801, an adhesion promoting composition
comprising a chlorinated polyolefin, commercially
available from PPG Industries, Inc. 4 24 hour coating
adhesion was evaluated using a Crosshatch adhesion
test. Using a multi-blade cutter (Paul N. Gardner
Company, Inc.), coated panels were scribed twice (at
90), making sure the blades cut through all coating
layers into the substrate. Coating adhesion was
measured using Nichiban L-24 tape (four pulls at 90).
Failure mode was adhesive between the substrate and
adhesion promoter, unless otherwise noted in the
results. Adhesion measurements were taken after one
day of ambient cure of the coating after application.
Results are reported in %, wherein 100% represents no
coating adhesion failure. 



Example 2 [0100] Thermoplastic polyolefin ("TPO") and
polypropylene ("PP") substrates were subjected coating
processes wherein an adhesion promoting agent was
applied to the substrate. Step 1 of the process
comprised wiping the surface to be painted with a
Scuff Sponge saturated with a cleaning composition
prepared as described in Example G. Step 2 of the
process comprised wiping the surface to be painted
with a composition prepared by reducing the
composition prepared in Example A to 1% solids using
P273-1050. The wipe was prepared by pouring that
composition onto a Kimtech(r) Precision Wipe and
allowing the excess to drip off of the wipe. Step 3 of
the process comprised spraying the surface to be
painted with a composition prepared by reducing the
composition prepared in Example A to 5% solids using
xylene. The composition was sprayed onto the area of
the substrate to be painted using a HVLP hand spray
gun. In each Example, at least two of Steps 1 to 3
were performed, as described in Table 2. In the
Comparative Examples identified in Table 2, either
Step 2 or Step 3 was omitted. After drying, the
substrate was painted with BC4320 basecoat and D893
low VOC clearcoat, in accordance with the
manufacturer's instructions. Results are reported in
Table 2.TABLE 2 24 hour coating adhesion was measured
as described above in Table 1. 6 7 days coating
adhesion was evaluated in the same manner as the 24
hour coating adhesion, except that adhesion
measurements were taken after seven days of ambient
cure of the coating after application. 7 10 day
humidity coating adhesion was evaluated in the same
manner as the 24 hour coating adhesion, except that
adhesion measurements were taken after ten days of
cure of the coating at 1000F and 100% relative
humidity. 8 "bc/coh" identifies cohesive splitting of
the basecoat (failure of the basecoat). Results are
reported in %, wherein 100% represents no splitting of
the basecoat. Example 3 [0101] Thermoplastic
polyolefin ("TPO") and polypropylene ("PP") substrates
were subjected coating processes wherein an adhesion
promoting agent was applied to the substrate. First,
the surface to be painted was wiped with a Scuff
Sponge saturated with a cleaning composition prepared
as described in Example G. After rinsing with water
and drying, the surface to be painted was wiped with a
composition comprising an adhesion promoting agent.
The compositions and preparation of the wipes is
described in Table 3 and 



identified as "Ad Pro Wipe". As is apparent, in
certain Comparative Examples,this wiping step was
omitted. After allowing to dry, the surface to be
painted was sprayed with a composition prepared by
reducing the composition prepared in Example A to 5
percent solids using xylene. That composition was
sprayed onto the area of the substrate to be painted
using a HVLP hand spray gun. In Comparative Examples
3C, 3D, 3G, 3H, 3K, 3L, 30, 3P, 3S, and 3T, this
spraying step was omitted. After drying, the substrate
was painted with BC3964 basecoat and D893 low VOC
clearcoat, in accordance with the manufacturer's
instructions. Results are reported in Table 3. TABLE 3
24 hour coating adhesion was measured as described
above in Table 1. 10 7 days coating adhesion was
evaluated as described above in Table 2. 1 1 10 day
humidity coating adhesion was evaluated as described
above in Table 2. 12 Ad Pro Wipe Type D was prepared
by reducing the composition prepared in Example B to
5% solids using xylene. The wipe was prepared by
pouring that composition onto a Kimtech(r) Precision
Wipe and allowing the excess to drip off of the wipe.
13 Ad Pro Wipe Type E was prepared by reducing the
composition prepared in Example A to 5% solids using
xylene. The wipe was prepared by pouring that
composition onto a Kimtech(r) Precision Wipe and
allowing the excess to drip off of the wipe. 14 Ad Pro
Wipe Type F was prepared by pouring the composition
prepared in Example E onto a Kimtech(r) Precision Wipe
and allowing the excess to drip off of the wipe. 15 Ad
Pro Wipe Type G was prepared by pouring the
composition prepared in Example F onto a Kimtech(r)
Precision Wipe and allowing the excess to drip off of
the wipe.Example 4 [0102] Thermoplastic polyolefin
("TPO") and polypropylene ("PP") substrates were
subjected to coating processes wherein an adhesion
promoting agent was applied to the substrate. Step 1
of the process comprised wiping the surface to be
painted with a Scuff Sponge saturated with a cleaning
composition prepared as described in Example G. Step 2
of the process comprised wiping the surface to be
painted with a composition prepared by reducing the
composition prepared in Example A to 1% solids using
P273-1050. The wipe was prepared by pouring that
composition onto a Kimtech(r) Precision Wipe and
allowing the excess to drip off of the wipe. After
allowing to dry, the surface to be painted was sprayed
with a composition comprising an adhesion promoting
agent. The compositions and their applications are
described in Table 4 and identified as "Ad Pro Spray".
In the Comparative Examples identified in Table 4,
Step 2 was omitted. After drying, the substrate was
painted with BC4329 



basecoat and D893 low VOC clearcoat, in accordance
with the manufacturer's instructions. Results are
reported in Table 4. TABLE 4 16 24 hour coating
adhesion was measured as described above in Table 1.
17 Ad Pro Spray type B was prepared and applied as
described in Table 1 above. 18 Ad Pro Spray type H was
an aerosol composition comprising 86.3 parts by weight
of the composition prepared in Example A, 345.1 parts
by weight xylene, and 184.9 parts by weight of
Aeron(r) NP-70 Gas mixture commercially available from
Diversified Chemicals & Propellants Co., Hinsdale,
Illinois. The aerosol composition was prepared by
placing the Example A composition and xylene into a
spray can and then vacuuming the can. The gas mixture
was injected into the can and the can was pressurized
until the can contained all of the gas mixture. The
aerosol composition was then sprayed onto the area of
the substrate to be painted.19 Ad Pro Spray type I was
an aerosol composition comprising 44.4 parts by weight
of the composition prepared in Example A, 158.1 parts
by weight xylene, and 86.8 parts by weight of a
propane, n-butane, i-butane gas mixture from Peter
Kwasny GmbH, Gundelsheim, Germany. The aerosol
composition was prepared by placing the Example A
composition and xylene into a spray can and then
vacuuming the can. The gas mixture was injected into
the can and the can was pressurized until the can
contained all of the gas mixture. The aerosol
composition was then sprayed onto the area of the
substrate to be painted. Example 5 [0103]
Thermoplastic polyolefin ("TPO") and polypropylene
("PP") substrates were subjected coating processes
wherein an adhesion promoting agent was applied to the
substrate. Step 1 of the process comprised wiping the
surface to be painted with a Scuff Sponge saturated
with a cleaning composition prepared as described in
Example G. After rinsing with water and drying, step 2
of the process comprised wiping the surface to be
painted with a composition prepared by reducing the
composition prepared in Example A to 1% solids using
P273-1050. The wipe was prepared by pouring that
composition onto a Kimtech(r) Precision Wipe and
allowing the excess to drip off of the wipe. Step 3 of
the process comprised spraying the surface to be
painted with a composition prepared by reducing the
composition prepared in Example A to 5% solids using
xylene. The composition was sprayed onto the area of
the substrate to be painted using a HVLP hand spray
gun. After allowing to dry, step 4 of the process
comprised spraying the surface to be painted with a
primer coating composition using a HVLP hand spray
gun. These primer coating compositions are described
in Table 5 and identified as "Primer". In some cases,
Step 3 was 



omitted as indicated in Table 5. After step 4, the
substrate was painted with BC4295 basecoat and D893
low VOC clearcoat, in accordance with the
manufacturer's instructions. Results are reported in
Table 5.TABLE 5 24 hour coating adhesion was measured
as described above in Table 1. 2 1 7 days coating
adhesion was evaluated as described above in Table 2.
22 10 day humidity coating adhesion was evaluated as
described above in Table 2. 23 Primer J comprised a
mixture of 185 parts by weight of P565-510, a resin
commercially available from PPG Industries, Inc., 19.5
parts by weight of P21 0-796, a hardener commercially
available from PPG Industries, Inc., and 20.6 parts by
weight of P850-1693, a reducer commercially available
from PPG Industries, Inc. 24 Primer K comprised a
mixture of 185 parts by weight of P565-510, 19.5 parts
by weight of P21 0-796, 20.6 parts by weight of
P850-1693, and 3.7 parts by weight of the composition
prepared in Example A. Primer L comprised a mixture of
185 parts by weight of P565-510, 19.5 parts by weight
of P21 0-796, 20.6 parts by weight of P850-1 693, and
6.2 parts by weight of the composition prepared in
Example A. Primer M comprised a mixture of 185 parts
by weight of P565-510, 19.5 parts by weight of P21
0-796, 20.6 parts by weight of P850-1693, and 12.4
parts by weight of the composition prepared in Example
A. "bc/coh" refers to cohesive splitting of the
basecoat as described in Table 2 above. Example 6
[0104] Thermoplastic polyolefin ("TPO") and
polypropylene ("PP") substrates were subjected coating
processes wherein an adhesion promoting agent was
applied to the substrate. Step 1 of the process
comprised wiping the surface to be painted with a
Scuff Sponge saturated with a cleaning composition
prepared as described in Example G. After rinsing with
water and drying, step 2 of the process comprised
wiping the surface with Ad Pro Wipe Type D identified
in Table 3 above. The wipes were prepared by pouring
that composition onto a Kimtech(r) Precision Wipe and
allowing the excess to drip off of the wipe. As is
apparent in Table 6, in certain Comparative Examples,
this wiping step was omitted. After allowing to dry,
step 3 of the process comprised spraying the surface
to be painted with a composition comprising an
adhesion promoting agent. The various compositions
used are described in Table 6 and identified as "Ad
Pro Spray". The composition was sprayed onto the area
of the substrate tobe painted using a HVLP hand spray
gun. As is apparent, in certain Comparative Examples,
this spraying step was omitted. After drying, the 



substrate was painted with BC4320 basecoat and
DCU-2042 clearcoat, in accordance with the
manufacturer's instructions. Results are reported in
Table 6. TABLE 6 24 hour coating adhesion was measured
as described above in Table 1. 7 days coating adhesion
was evaluated as described above in Table 2. 10 day
humidity coating adhesion was evaluated as described
above in Table 2. 3 1 Ad Pro Spray O was prepared by
reducing the composition prepared in Example B to 5%
solids using xylene. 32Ad Pro Spray B was prepared and
applied as described in Table 1 above. 33Ad Pro Spray
C was prepared and applied as described in Table 1
above. Example 7 [0105] Thermoplastic polyolefin
("TPO") and polypropylene ("PP") substrates were
subjected coating processes wherein an adhesion
promoting agent was applied to the substrate. First,
the surface to be painted was wiped with a Scuff
Sponge saturated with a cleaning composition prepared
as described in Example G. After rinsing with water
and drying, the surface to bepainted was wiped with a
composition comprising an adhesion promoting agent.
The compositions and preparation of the wipes is
described in Table 3 and identified as "Ad Pro Wipe".
As is apparent in Table 7, in certain Comparative
Examples, this wiping step was omitted. After allowing
to dry, the surface to be painted was sprayed with a
composition comprising an adhesion promoting agent.
The various compositions used are described in Table 7
and identified as "Ad Pro Spray". These compositions
were sprayed onto the area of the substrate to be
painted using a HVLP hand spray gun. As is apparent in
Table 7, in certain Comparative Examples, this
spraying step was omitted. After drying, the substrate
was painted with BC3964 basecoat and D893 low VOC
clearcoat, in accordance with the manufacturer's
instructions. Results are reported in Table 7. TABLE 7
34 24 hour coating adhesion was measured as described
above in Table 1. 35 7 days coating adhesion was
evaluated as described above in Table 2. 36 Ad Pro
Wipe Type P was prepared by reducing DPX 801 to 1%
solids using P273-1050. The wipe was prepared by
pouring that composition onto a Kimtech(r) Precision
Wipe and allowing the excess to drip off of the
wipe.37 Ad Pro Wipe Type Q was prepared by reducing
the composition prepared in Example A to 1% solids
using P273-1050. The wipe was prepared by pouring that
composition onto a Kimtech(r) 



Precision Wipe and allowing the excess to drip off of
the wipe. 38 Ad Pro Wipe Type R was prepared by
reducing the composition prepared in Example C to 1%
solids using P273-1050. The wipe was prepared by
pouring that composition onto a Kimtech(r) Precision
Wipe and allowing the excess to drip off of the wipe.
39 Ad Pro Wipe Type S was prepared by reducing the
composition prepared in Example D to 1% solids using
P273-1050. The wipe was prepared by pouring that
composition onto a Kimtech(r) Precision Wipe and
allowing the excess to drip off of the wipe. 40 Ad Pro
Spray Type C was prepared and applied as described in
Table 1 above. 4 1 Ad Pro Spray Type B was prepared
and applied as described in Table 1 above. 42Ad Pro
Spray Type U was prepared by reducing the composition
prepared in Example C to 5% solids using xylene. 43 Ad
Pro Spray Type V was prepared by reducing the
composition prepared in Example D to 5% solids using
xylene. [0106] As is apparent from the foregoing,
while refinishing processes that apply an adhesion
promoting agent only once during the refinish process
often result in coatings that have adequate, or even
excellent, adhesion to a plastic substrate, the
methods and systems of the present invention can
provide consistently excellent adhesion results.
Indeed, it is anticipated that the methods and systems
of the present invention can result in coatings with
excellent adhesion over plastic substrates more
consistently than processes wherein an adhesion
promoting agent is applied only once, particularly in
an automobile body shop setting. [0107] It will be
readily appreciated by those skilled in the art that
modifications may be made to the invention without
departing from the concepts disclosed in the foregoing
description. Such modifications are to be considered
as included within the following claims unless the
claims, by their language, expressly state otherwise.
Accordingly, the particular embodiments described in
detail herein are illustrative only and are not
limiting to the scope of the invention which is to be
given the full breadth of the appended claims and any
and all equivalents thereof.We Claim: 1. A method for
coating an article comprising a plastic substrate, the
method comprising the steps of: a. applying a
composition comprising an adhesion promoting agent to
at least a portion of the substrate by a first
application technique; b. applying a composition
comprising an adhesion promoting 



agent over at least a portion of the composition
applied in step (a) by a second application technique
that is different from the first application
technique; and c. applying a protective and decorative
coating system over at least a portion of the
compositions applied in steps (a) and (b). 2. The
method of claim 1, wherein the adhesion promoting
agent of the composition applied by the second
application technique is the same as the adhesion
promoting agent of the composition applied by the
first application technique. 3. The method of claim 1,
wherein the adhesion promoting agent of the
composition applied by the first application technique
and/or the composition applied by the second
application technique comprises a halogenated
polyolefin, a halogenated polyolefin that is modified
by grafting a compatibilizing material onto the
polyolefin, or a mixture thereof. 4. The method of
claim 3, wherein the adhesion promoting agent of the
composition applied by the first application technique
and/or the composition applied by the second
application technique comprises a halogenated
polyolefin that is modified by grafting a
compatibilizing material onto the polyolefin. 5. The
method of claim 4, wherein the halogenated polyolefin
that is modified by grafting a compatibilizing
material onto the polyolefin comprises a chlorinated
polyolefin having an acrylic monomer grafted
thereon.6. The method of claim 1, wherein the adhesion
promoting agent comprises 1 up to 10 percent by weight
of the composition applied by the first application
technique. 7. The method of claim 1, wherein the
composition applied by the first application technique
further comprises an organic solvent. 8. The method of
claim 7, wherein the composition applied by the first
application technique further comprises an anti-static
agent. 9. The method of claim 1, wherein the
composition applied by the first application technique
comprises an emulsion prepared by introducing an
organic component comprising an adhesion promoting
agent into an aqueous medium. 10. The method of claim
1, wherein at least one of the first application
technique and the second application technique
comprises wiping. 11. The method of claim 10, wherein
the first application technique comprises wiping the
substrate with an absorbent fibrous material loaded
with the composition comprising an adhesion promoting
agent. 12. The method of claim 1 further comprising
the step of cleaning the 



substrate before applying a composition comprising an
adhesion promoting agent. 13. The method of claim 12,
wherein the cleaning step comprises contacting the
substrate with an abrasive material having a cleaning
composition contained therein. 14. The method of claim
1, wherein the adhesion promoting agent comprises 1 up
to 50 percent by weight of the composition applied by
the second application technique.15. The method of
claim 1, wherein the composition applied by the second
application technique is different than the
composition applied by the first application
technique. 16. The method of claim 11, wherein the
second application technique comprises spraying. 17.
The method of claim 16, wherein the composition
applied by the second application technique is in the
form of an aerosol. 18. A method for coating an
article comprising a plastic substrate, the method
comprising the steps of: a. applying a first
composition comprising an adhesion promoting agent to
at least a portion of the substrate; b. applying a
second composition comprising an adhesion promoting
agent over at least a portion of the composition
applied in step (a); and c. applying a protective and
decorative coating system over at least a portion of
the compositions applied in steps (a) and (b), wherein
the first composition and the second composition are
different and wherein at least one of the first and
second compositions is applied to the substrate by
wiping. 19. The method of claim 18, wherein the
adhesion promoting agent of the first composition is
the same as the adhesion promoting agent of the second
composition. 20. The method of claim 18, wherein the
adhesion promoting agent of the first and/or second
composition comprises a halogenated polyolefin, a
halogenated polyolefin that is modified by grafting a
compatibilizing material onto the polyolefin, or a
mixture thereof.2 1. The method of claim 20, wherein
the adhesion promoting agent of the first and/or
second composition comprises a halogenated polyolefin
that is modified by grafting a compatibilizing
material onto the polyolefin. 



22. The method of claim 2 1, wherein the halogenated
polyolefin that is modified by grafting a
compatibilizing material onto the polyolefin comprises
a chlorinated polyolefin having an acrylic monomer
grafted thereon. 23. The method of claim 18, wherein
the adhesion promoting agent comprises 1 up to 10
percent by weight of the first composition. 24. The
method of claim 18, wherein the first composition
further comprises an organic solvent. 25. The method
of claim 24, wherein the first composition further
comprises an anti-static agent. 26. The method of
claim 18, wherein the first composition comprises an
emulsion prepared by introducing an organic component
comprising an adhesion promoting agent into an aqueous
medium. 27. The method of claim 18, wherein the first
composition is applied to the substrate by wiping the
substrate with an absorbent fibrous material loaded
with the composition comprising an adhesion promoting
agent. 28. The method of claim 18 further comprising
the step of cleaning the substrate before applying the
first composition. 29. The method of claim 28, wherein
the cleaning step comprises contacting the substrate
with an abrasive material having a cleaning
composition contained therein.30. The method of claim
18, wherein the adhesion promoting agent comprises 1
up to 50 percent by weight of the second composition.
3 1. The method of claim 18, wherein one of the first
composition and the second composition is applied by
spraying. 32. The method of claim 3 1, wherein one of
the first composition and the second composition is in
the form of an aerosol. 33. A method for coating an
article comprising a plastic substrate, the method
comprising the steps of: a. applying a composition
comprising an adhesion promoting agent to at least a
portion of a plastic substrate by a first application
technique; and b. applying a protective and decorative
coating system over at least a portion of the
composition applied in step (a), wherein the
protective and decorative coating system comprises a
coating layer deposited from a coating composition
that comprises an (i) adhesion promoting agent
comprising a halogenated polyolefin, and (ii) a resin
that is 



compatible with the adhesion promoting agent, and
wherein the coating layer is deposited by an
application technique that is the same as or different
from the first application technique. 34. The method
of claim 33, wherein, prior to step (b), a composition
comprising an adhesion promoting agent is applied over
at least a portion of the composition applied in step
(a) by a second application technique that is
different from the first application technique. 35.
The method of claim 34, wherein the adhesion promoting
agent present in the composition applied by the second
application technique is the same as theadhesion
promoting agent present in the composition applied by
the first application technique. 36. The method of
claim 33, wherein the protective and decorative
coating system comprises a coating layer deposited
from a coating composition that comprises an adhesion
promoting agent comprising a halogenated polyolefin
that is modified by grafting a compatibilizing
material onto the polyolefin. 37. The method of claim
36, wherein the halogenated polyolefin that is
modified by grafting a compatibilizing material onto
the polyolefin comprises a chlorinated polyolefin
having an acrylic monomer grafted thereon. 38. The
method of claim 33, wherein the resin comprises a
thermosetting or thermoplastic polymeric composition.
39. The method of claim 38, wherein the resin
comprises a polymeric composition selected from the
group consisting of acrylic polymers, polyesters,
polyurethanes, polyureas, and mixtures thereof. 40.
The method of claim 33, wherein the adhesion promoting
agent comprises 1 up to 10 percent by weight of the
composition applied by the first application
technique. 4 1. The method of claim 33, wherein the
first application technique comprises wiping. 42. The
method of claim 4 1, wherein the first application
technique comprises wiping the substrate with an
absorbent fibrous material loaded with the composition
comprising an adhesion promoting agent.43. The method
of claim 33 further comprising the step of cleaning
the substrate before applying a composition comprising
an adhesion promoting agent. 44. The method of claim
43, wherein the cleaning step comprises contacting the
substrate with an abrasive material having a cleaning
composition contained therein. 



45. The method of claim 34, wherein the adhesion
promoting agent comprises 1 up to 50 percent by weight
of the composition applied by the second application
technique. 46. The method of claim 34, wherein the
composition applied by the second application
technique is different than the composition applied by
the first application technique. 47. The method of
claim 34, wherein the second application technique
comprises spraying. 48. The method of claim 34,
wherein the composition applied by the second
application technique is in the form of an aerosol.
49. The method of claim 33, wherein the protective and
decorative coating system comprises a coating layer
deposited from a coating composition that comprises an
adhesion promoting agent comprising a halogenated
polyolefin, wherein the adhesion promoting agent
comprises 0.1 to 20.0 percent by weight of the
composition. 50. The method of claim 49, wherein the
protective and decorative coating system comprises a
coating layer deposited from a coating composition
that comprises an adhesion promoting agent comprising
a halogenated polyolefin,wherein the adhesion
promoting agent comprises 1.0 to 5.0 percent by weight
of the composition. 5 1. A system for coating an
article comprising a plastic substrate comprising: a.
a cleaning tool; b. means for applying a composition
comprising an adhesion promoting agent to at least a
portion of the substrate by a first application
technique; c. means for applying a composition
comprising an adhesion promoting agent to at least a
portion of the substrate by a second application
technique that is different from the first application
technique; and d. means for applying a protective and
decorative coating system to at least a portion of the
substrate. 52. The system of claim 5 1, wherein the
cleaning tool and the means for applying a composition
comprising an adhesion promoting agent to at least a
portion of the substrate by a first application
technique are present in the form of a kit. 53. The
system of claim 5 1, wherein the kit further comprises
the means for applying a composition comprising an
adhesion promoting agent to at least a 



portion of the substrate by a second application
technique. 54. The system of claim 5 1, wherein the
adhesion promoting agent present in the composition
applied by the second application technique is the
same as the adhesion promoting agent present in the
composition applied by the first application
technique. 55. The system of claim 5 1, wherein the
adhesion promoting agent present in the composition
applied by the first application technique and/or the
composition applied by the second application
technique comprises a halogenated polyolefin,a
halogenated polyolefin that is modified by grafting a
compatibilizing material onto the polyolefin, or a
mixture thereof. 56. The system of claim 5 1, wherein
the adhesion promoting agent present in the
composition applied by the first application technique
and/or the composition applied by the second
application technique comprises a halogenated
polyolefin that is modified by grafting a
compatibilizing material onto the polyolefin. 57. The
system of claim 56, wherein the halogenated polyolefin
that is modified by grafting a compatibilizing
material onto the polyolefin comprises a chlorinated
polyolefin having an acrylic monomer grafted thereon.
58. The system of claim 5 1, wherein the adhesion
promoting agent comprises 1 up to 10 percent by weight
of the composition applied by the first application
technique. 59. The system of claim 5 1, wherein the
composition applied by the first application technique
comprises an emulsion prepared by introducing an
organic component comprising an adhesion promoting
agent into an aqueous medium. 60. The system of claim
5 1, wherein the means for applying a composition
comprising an adhesion promoting agent to at least a
portion of the substrate by a first application
technique comprises an absorbent fibrous material
loaded with the composition comprising an adhesion
promoting agent. 6 1. The system of claim 5 1 wherein
the cleaning tool comprises an abrasive material
having a cleaning composition contained therein. 62.
The system of claim 5 1, wherein the adhesion
promoting agent comprises 1 up to 50 percent by weight
of the composition applied by the second application
technique.63. The system of claim 5 1, wherein the
composition applied by the second application
technique is different than the composition applied by
the first application technique. 64. The system of
claim 63, wherein the composition applied by the
second application technique is in the form of an
aerosol. 




