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SURFACE COATING SYSTEM AND METHOD

CROSS REFERENCE TO RELATED APPLICATIONS

[0001}]  This application claims the benefit of U.S. Application Serial No. 60,938,611
which was filed on May 17, 2007, U.S. Application Serial No. 60/957,982, which was filed
on August 24, 2007, U.S. Application Senal No, 61/011,957, which was filed January 23,
2008, and U.S. Apphication Senal No. 61/023,351, which was filed Janunary 24, 2008; all of

which are incorporated by reference herem.

BACKGROUND OF.THE INVENTION

[0002]  Floor care programs today are primarily used to both protect and enhance the
appearance of a floor substrate, such as vinyl, linoleum, wood, concrete, marble, terrazzo,
ceramic, and the like. These flooring materials are prone to wear and deterioration with

traffic, such as pedestrian or vehicular traffic. Sacrificial coatings are often used to protect

flooring maternals from physical wear, scratching, staining, and chemical damage. These
coaﬁngs are part of a floor care program which can include many different types of products,
but generally involve the use of a base and/or finish applied to the surface of a floor substrate.

This finish 1s then maintained with the use of cleaners and tools, which can include various

butfing or burnishing machines. Although these programs are very effective, they are

considered a large expense to customers. Additionally, if the surface becomes worn or
unsatisfactory over time, 1t 1s necessary to entirely remove the floor finish or sealer utilizing
various chemical compositions, commoniy known as strippers. Such chemical stripping is

time-consuming and labor-intensive.

[0003] It has also been common to treat many flooring substrates with durable semi-
permanent coatings, such as those utilizing urethanes, epoxy, or silane technologies. These
coating systems suffer from their lack of chemical removability and repairability, and
removal often consists of sanding, mechanical abrasion, or chemical stripping. These are

significant limitations and often result in unsatisfactory results.

(0004]  Polymer-based floor coatings are an example of finishes or coatings that are

typically applied with a mop or other applicator as an aqueous emulsion or solvent solution
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that dries to a hard protective film. The removal of these coatings tfrom tloor surfaces has
traditionally required the use of corrosive chemical solutions, typically mixtures of alkalis
and volatile soivents. Accordingly, recent trends in protective floor coatings are to move
away from these traditional finishes and move toward the more durable, highly cross-linked

coatings, such as UV-cured urcthanes, polyurethane dispersions, and epoxies. These

coatings, while they have enhanced durability over more {raditional floor finishes, suffer 1n
that they, too, eventually have to be removed from the floor due to scratching, scufis, etc.
However, while more traditional floor finishes can be removed chemically, the highly cross-
Iinked nature of these more durablc films makes them difficult, 1f not impossible, to remove

by any means other than physical abrasion.

[0005]  Additionally, with regard to either chemical or a mechanical abrasive stripping,
often times the underlying flooring substrate or surface is damaged, for mstance in the case of

wood flooring where utilization of chemicals and/or water damage the wood surface.

[0006] Significant difficulties and deficiencies exist in repair, remediation or removal of
the sacrificial or durable, semi-permanent coatings or fimshes. Thus, there 1s an ongoing
scarch for a surface coating system which would enable a surface to be coated with a finish,
which can be quickly and easily applied, yet 1s readily removabie and/or repairable afier

damage or wear.

[0007] In summary, a considerable number of deficiencies exist in the art relating to

coating systems or fimshes for surfaces, such as floor surfaces and the like.

SUMMARY OF THE INVENTION

[0008]  The present invention provides a coating system comprising a peelable layer
composition comprising a peelable layer film {former, wherein a peelable layer has a tensile
strength that is greater than an adhesive strength; and a mainienance layer composition
comprising a maintenance layer film former. In other embodiments, the present invention
provides a coating system comprising a pcclable layer composition comprising a peelable
layer film former wherein a peclable layer has an elongation of at least about 50%; and a

maintenance layer composition comprising a maintcnance layer film former.
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(0009]  Additionally, the present mvention provides a coating system comprising a
peelable layer composition comprising a peelable layer film former having a T, of from about
-10 to about 50 °C; and a maintenance layer composition comprising a maintenance layer
film former having a T, of from about 20 to about 100 °C. The present invention also
provides a coating system comprising a peelable layer composition comprising a peelable
layer film former and a matte optical component; and a maintenance layer composition

compnsing a maintenance layer film former.

|0010] The coating systems of the present invention may further comprise a base layer
composition comprising a base layer film former and/or a transition layer composition

comprising a transition layer film former.

[0011] The present mvention also relates to methods of coating a surface comprising _
applying a peelable laycr composition comprising a peelable layef film former to form a
peelable layer having a tensile strength that is greater than an adhesive strength to a surface;
and applying a maintenance laycr composition comprising & maintenance layer film former to

form maintenance layer.

[0012]  In addition, the present invention provides a method of coating a surface
comprising applying a peelable layer composition comprising a peelable layer film former to
a surface to form a peelable layer having an elongation of at least about 50%; and applying a
maintenance layer composition comprising a maintenance layer film former to form a

maintenance layer.

0013}  The present invention also provides a method of coating a surface comprising
applying a peclable layer composition comprising a peelable layer film former having a T, of
from about -10 °C to about 50 °C to a surface to form a peelable layer; and applying a
maintenance laycr composition comprising a maintenance layer film former having a T, of

irom about 20 °C to about 100 °C to form a maintenance layer.

[0014] A method of coating a surface comprising applying a peelable layer composition
comprising a peelable layer film former and a matte optical component to a surface to form a
matte peelable layer; and applying a maintenance layer comprising a maintenance layer film

former to form a gloss maintenance layver.
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(0015]  Further, the present invention provides a method of repairing a damaged surface
comprising removing a damaged portion of a surface coating to obtain an exposed surface;
applying a peelable layer composition to the exposed surface to form a repaired peelable

layer; and applying a maintenance layer composition to the repaired peelable layer to obtam a

repaired coating.
BRIEF DESCRIPTION OF THE DRAWINGS

[0016]  FIG. 1A shows a cross-section of a surface coating system applhed to a floor

surface;

[0017]  FIG. 1B shows a cross-section of a multi-layered surface coating system applied

to a floor surface;

[0018]  FIG. 2 shows a cross-section of the surface coating system of FIG. 1A, where the

maintenance layer 1s being peeled away from the base layer; and

[0019]  FIG. 3A shows a cross-section of a surface coating system in which a starter
mechanism is placed underneath an peelable layer to assist with peeling the peclable layer

and the maintenance layer away from the base layer.

(0020]  FIG. 3B shows a cross-section of a surface coating system in which a starter
mechanism s placed adjacent a wall, where the starter mechanism is only partially covered

by the peelable and maintenance layers;

10021 ] FIG. 4 shows a cross-section of a surface coating system m which multiple starter

mechanisms are disposed belween the peelable laycr and the base layer;

[0022]  FIG. 5 shows a perspective view of a room in which the surface coating system,
including a series of starter mechanisms, has been applied; the inset showing a cross-section

of the flooring system at a location indicated by the circle;

[0023]  FIG. 6 shows a cross-section of a surface coating system in which a base layer has

only been applied m the region of a joint in the flooring substrate;
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[0024]  FIG. 7 shows a cross-section of a multi-layered surface coating system applied to

a floor surface, including a series of starter mcchanisms in each layer, wherein the starter

mechamsms are staggered between layers;

(00251  FIG. 8 shows a cross-section of a surface coating system in which a starter

mechanism has been applied in the rcgion of a joint in the flooring substrate;

(0026]  FIG. 9 shows a cross-section of a multi-layered surface-coating system that has
been applied to sections of installable flooring material, including starter mechanisms apphed

at the edges of the installable flooring material in cach coating of the peelable layer; and

[0027] FIG. 10 shows a cross-section of a surface coating system 1n which a piece of a

starter mechanism is exposed above the surface of the topmost layer of layer.

[0028] FIG. 11 is a table showing the results of Instron analysis of the surface coating

system.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0029]  Before any embodiments of the invention are explained in detail, it 1s to be
understood that the invention 1s not limited in 1ts application to the details of construction and
the arrangement of components sct forth in the following description or 1llustrated in the
following drawings. The invention is capable of other embodiments and of being practiced
or of being carried out in various ways. Also, it is to be understood that the phraseology and
terminology used herein is for the purpose of description and should not be regarded as
limiting. The use of “including,” “comprising,” or “having” and variations thereof herein 1s

meant to encompass the 1tems listed thereafter and equivalents thereof as well as additional

1items.

[0030]. It also 1s understood that any numerical range recited herein includes all values
from the lower value to the upper value. For example, if a concentration range is stated as
1% to 50%, it 1s intended that values such as 2% to 40%, 10% to 30%, or 1% to 3%, etc., are
expressly enumerated in this specification. These are only examples of what 1s specifically

mtended, and all possible combinations of numencal values between and including the lowest
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value and the highest value enumerated are to be considered to be expressly stated in this

application.

(0031]  The present invention has potential applications on any surface where protection,
scuff resistance, or slip resistance 1s desirable. Such surfaces include floors, food preparation
surfaces, walls, etc. The surfaces to be finished may be made from a large variety of
matenials, mcluding, but not hmited to, engineered stone, engineered wood, vinyl, marble,
terrazzo, ceramic, linoleum, wood, metal, plastic, rubber, concrete, stone, vinyl composition

tiles (VCT) and glass.

10032] The present invention relates to a coating system including a peclable layer
composition and a maimienance layer composition. Thﬂe éoétiﬂg .sypstemqoptionally iﬁclﬁdes a
base layer composition and/or a transition layer composition. In addition, the coating system
optionally includes a removal tool and or instructions for use. The peelable layer has a
tensile strength that 1s greater than its adhesive strength to the surface or to the optional base
layer, if present. This allows the peelable layer to be non-chemically removed from the

suriace with mimimal 10 no damage to the surface.

[0033]  The optional removal tool may be a razor blade or the like or it may be a tool such
as that described 1n US Application Serial No. 61/023,351 filed January 24, 2008, which is
incorporatcd by reference herein. One of ordinary skill in the art would be able to determine

suitable removal tool for use n the invention.

10034 ] r1G. 1A shows an exemplary embodiment of a surface coating systemn 2 appiied to
a surface 4 such as a floor. The surface coating system 2 includes a peelable layer 8 disposed
on top of a base layer 6. The coating system 2 further includes a maintenance layer 10
disposed on top of the peelable layer 8. Depending at least in part upon the type of material
coated by the surface coating system, the surface coating system 2 need not necessarily
include the base layer 6. Where used, the base layer 6 is designed to remain adhered to the
surface 4 to be finished. The peelable layer 8 , optional transition layer 20, and maintenance
layer 10 arc designed to remain adhered to onc another, yet pecl away from the base layer 6

or surface 4 to enable stripping and refinishing of the surface 4 with minimal to no damage to

the surface.

[0035]  The peelable layer 8 includes at least one peelable layer film former. Suitable
peelable layer film formers include, but not limited to, polyacrylate polymers, polyacrylic
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polymers, epoxy polymers, polystyrene polymers, polyacrylate-styrene copolymer,
polyesters, fluoropolymers, polyvinyl chloride, polyvinyl chloride co-vinyl acetate, polyvinyl
alcohol, vinyl acetate polymers, vinyl acetate cthylene copolymers, vinyl acetate acrylate
copolymers, polyvinylbutyral, styrene-butadiene copolymers, acrylonitrile-butadiene
copolymers, and the like. Other suitable film formers are known to those skilled in the art.

In some embodiments, a blend of more than one film former 1s used.

10036] Suitable film formers have been found to provide a balance of flexibility, tensile
strength, and adhesion, and include those of the vinyl acetate acrylate copolymers and vinyi
acetate ethylene copolymers. Suitable vinyl acetate acrylate copolymers include vinyl
acctatc-butyl acrylate-methyl methacrylate copolymers. In some embodiments, the film
former can be present in at least about 10 wt% or at least 25 wt% or at least about 50 wt% or
at least about 75 wt%. In other embodiments, the film former is present 1n no more than

about 85 wt% or no more than about 75 wt% or no more than about 50 wt%.

[0037]  In some embodiments, suitable peelable layer film formers include those that have
a glass transition value (Ty) of from about -10°C 1o about 50°C. In other embodiments, the
T4 1s from about 0°C to about 50°C or 10°C to about 30°C. In those embodiments in which a
blend of peelable layer film formers is used, each film former may have a different T,. In
general, compositions having higher glass fransition values require longer drying times due to
lmgher coalescent/plasticizer demand. In some embodiments, the T, is about 15°C to about
25°C or about 20°C. Film formers can be formulated to provide coatings with rheology
properties such that a smooth coating can be applied to the surface 4. In some embodiments,
the peelable layer has a tensile strength at break of at lcast about 100 pounds per square inch

(ps1). In some embodiments, the tensile strength of the peelable layer 8 is between about 100
and about 3,000 psi. In some embodiments, the elongation at break of the peelable layer by
itself 1s at least about 50%, in other embodiments the elongation at break of the peelable layer

1s at least about 100% or at least about 150% or at least about 200% or at least about 250%.

The elongation may decrease once the peelable layer 1s top coated.

10038]  Smtable formulations for the peelable layer composition can have a solids level of
about 10 to about 100 wt%, the solids primarily comprising one or more film formers such as
those listed above. In some embodiments, the solids are present in an amount of about 40 to
about 100 wt%, but 1n other embodiments from about 40 to about 99 wt% solids or from
about 40 to about 80 wt% solids can also be utilized.
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(0039]  In addition, the peelable layer composition can also include additives to enhance
performance. For examplc, the peelable layer composition can include plasticizers familiar to
those skilled in the art of agueous coating formulations. Suitable plasticizers include, but are
not limited to, dibutyl phthalate, butyl benzyl phthalate, diisooctyl phthalate, diethylene
glycol dibenzoate, triethylene glycol dibenzoate, dipropylene glycol dibenzoate, tributoxy
cthylphosphate and many other plasticizers known to those skilled 1n the art. In some
embodiments, the plasticizer is in the range of up to about 5 wt% or up to about 3 wt% or up
to about 1 wt%. In other embodiments, the plasticizer is present in at least about 0.1 wi% or
at least about 0.5 wt%. Some embodiments include plasticizer in the amount of about 0.5

wi%.

[0040] The peelable layer composition can include neutralizers to adjust the pH of the
coating formulation. For example, ammonia, ammonium hydroxide, amines, hydroxides,
silicates, phosphates and other additives known to those skilled in the art can be used to
adjust the pH of the system if deemed ncecessary at a range of up to about 2 wi% orup to 1
wt% or up to about 0.5 wt%. In other embodiments, the neutralizer can be present in an

amount of at least about 0.05 wt% or at least about 0.1 wi%. Alternative embodiments can

include about 0.1 wt% neutralizer. Suitably the pH is between about 7 and about 10.

(00411  Some embodiments of the peelable layer composition can also include wetting
agents such as ethoxylated non-1onic fluorochemicals, other fluorochemicals, alcohol
ethoxylates, organo-silicones, or others known to those of skill in the art. These materials can
be used from about 10 wt% or up to about 5 wt% or up to about 3 wt%. In other
embodiments, the wetting agent can be present in an amount of at least about 0.01 wt% or at

least 0.03 wt% or at least 0.05 wt% or at least 1 wt%. Some embodiments utilize about !

wi% wetting agent. Still other embodiments include about 0.03 wt% wetting agent.

[0042]  The coafing compositions can also include defoamers, such as polysiloxane,
silicone or acetylenc-based defoamers. Further, coalescing agents such as glycol ethers
including but not limited to diethylene glycol ethyl ether, ethylene glycol 2-ethylhexyl ether,
and dipropylene glycol n-butyl ether, or other suitable solvents can be utilized. The
coalescent agent can be present in the amounts described above with respect to the wetting
agent. Various preservatives, dycs, pigments, fragrances, such as the Robertet fragrances

including Robertet 98M, nanoparticles, and other additives can also be included in some
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embodiments. Suitable preservatives mclude PROXEL GXL (1,2-benzisothiazolin-3-one Na-
salt (20%)).

[0043]  Further, release aids can be added to the peelable layer composition, Suitable
release aids include siliconces, polyethylene, polypropylene, Fischer-Tropsch products,
paraffin waxes, lecithin, glycenn, glycerol monosterate and other suitable release aids known

to those of skill in the art.

[0044] In some embodiments, additional components that affect the optical properties
(“optical components™) of the peelable layers are added to the peelable layer composition in
order to reduce the glossiness of the peelable layer 8 and to produce a matte finish (‘matte
optical components™). A matte finish can improve the -apbe'érénée of the floor by making-
defects less noticeable, and can give the floor a more uniform appearance. Also, if the
peelable layer 8 has a matte finish, it is less likely to be mlstaken -for the inaintenance layef
10. This can serve {o ensure that the entire floor is covered by the peelable layer during
application. Suitable matte optical components include, but are not limited to, fumed silica,
silica gels, polyethylene or Fischer-Tropsch waxes, combinations of gels and waxes, and
hollow glass microspheres. These are typically used in a range of 0.5 to 10 wt% of the
peelable layer composition. The components that are added to reduce gloss and produce a
matte finish can have a different index of refraction than the base layer 6 or surface. Other

suitable optical components are known to those skilled in the art.

[0045]  In some embodiments, the peelable layer compositions can include about 0 to
about 60 wt% water, at least about 10 to about 85 wt% peelable layer film former, about 0 to
about 5 wt% plasticizer, about 0 to about 2 wi% neuiraiizer, about O to about 2 wi%
defoamer, about 0 to about 5 wt% coalescent agents, about 0 to about § wi% wetting agents,
and other optional additives including fragrances, preservatives, release agents etc. In some
embodmments, the viscosity of the peelable layer composition 1s between about 0 centipoise
(cP) and about 10,000 cP, about 0 ¢P and about 1,000 cP, about 0 ¢cP and about 100 cP, about

0 cP and about 50 cP, about 26 cP and about 32 ¢P, and in some embodiments between about

26 ¢P and about 29 ¢P.

10046]  Suitably, the peelable layer § has sufficient tensile strength when dry so that it can
be removed from the optional base layer 6, or the underlying surface 4, by peeling in sheets

or fragments thereof. Although not required, it is desirable for the peelable layer 8 to have an
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adhesion profile such that it will not readily peel off the base layer 6 or surface 4 as a result of
typical use such as by foot or light equipment traffic. In other words, in some embodiments
the peelablc layer 8 has an adhesive strength of about 100 psi, a tenstle strength of about 400
to about 1200 psi1, and an elongation of about 200 to about 350%. Once top coated, the
tensile strength may decrease to about 300 to about 900 psi and the elongation may decrease

to about 50 to about 200%.

(0047]  The peelable layer 8 is applied to the surface 4 or to the base layer 6 such that the
surface 4 or the base layer 6 is completely covered by the peelable layer 8. In some
embodiments, the peelable layer composition is applied at a rate of about 300 to about 600 sq.
ft/gal rate, where about S0 wt% solids content results in thicknesses of about 1 mil (0.001
inch) to about 5 mil of the dried layer using traditional mop and bucket methods of
application or other suitable applicators. The thickness of the peelable layer 8, along with
factors such as its tensile strength, should be sufficient to peel away the peelable layer 8 from
the surface 4 or the base layer 6. In some embodiments, the peelable layer thickness is at
least about 1 mil or at least about 2 mil. However some embodiments can include a peelable
layer 8 of less than 1 mil depending at Icast in part upon the types of peelable layer 8 and/or
maintenance layer 10 utilized. In some embodiments, the peelable layer thickness is about
0.5 mil or less. In other embodiments, the peelable layer thickness is less than about 3 mil or
Icss than about 2 mil. In general, the morc uniform the thickness of the peelable layer 8, the
easier it is 1o pecl the peelable layer 8 away from the surface 4 or the base layer 6.
Alternatively, several thinner layers of the peelable layer composition can be applied to create

a peelable layer ot suitable thickness.

[0048]  The peelable layer & provides a film formed in situ at the point of application to
the surface 4 or the base layer 6 (if used). Suitably, no structure is imparted to the peelable

layer 8 prior to application.

[0049] Exemplary peelable layer compositions include:

-

S —
Component | Amount (wt %_)—]

' Film former | 84.0

[ Defoamer | 0.02 l

‘Wetting | 0.02 '
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r aggnt |
| Neutralizer | 0.1
B
L Water 15.86 |

| Component | Amount (wt %) |

" Film former | 75.0
Wetting | 0.02
agent

:hNeutralizer | 0.1

r Water | 2488

Component I Amonnt (wt %) ‘

. v - e ——————

| Film former |  84.0

’ Wething | 0.02 '
agent

I " Neutralizer {_—__ '

B “Water |

L i

Component Amount {(wt %)

| Film former 84.0 |
| Defoamer | 0.08
| I
Wetting 0.02 |
il agent =
__._I
- Neutralizer r
_________!
" Coalescent

I‘IETzrmf-:“serv.f:ltwc | 0.05 \
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‘ Fishcer |
Tropsch
| wax |

i wo AR M. vwl

Water
L -

Comp't;nent l Amount (w{%) ]
|

- Film former

- el

h Wetting B

agent !

4.

84.0 |

Defoamer

L L ama b

|

0.02 |

0.01

Neutralizer

0.2

Al &

i Coalescent |

Preservative |

e e

=

0.05

Fishcer f
i Tropsch

\

10 |

wax
L

Plasticizer

T Water ‘

-y T W vy ek

13.22
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ComponentTAn‘lount (wt %) ‘
75.0

Film former

/i

Defoamer

Wett':fng
agent

0.03

+_—N@1.111‘;-13“1?2:6}1‘

! Matting
agent

-

PreservativeT 0.2
| Jishcer 1.0 _—l
Tropsch |
wax é
| Plasticizer | 0.25
 Coalescent 1.5
| Fragrance | 0.05
|

| Water | 20.19

I

|
| Component

i B

Py

Amount (wt %)

Fllm former 75.0
L Defoamer | 0.03 |
|"* “Wetting 0.03
agent |
1
Neutralizer 0.1
! Preservative ‘ 015
| Coalescent | 1.5
Iragrance i 0.05
T e | B

13

PCT/US2008/0663932

SRRIR S ) AUS

...un!av Jﬁ.lriluw—'w—.’-m......-.'.-' . v - Va mran A Lo v .
H 2 .

e



CA 02687613 2009-11-16

WO 2008/144535 PCT/US2008/063932

[0050]  The surface coating system 2 of the present invention further comprises a
maintenance layer 10 comprising at least one maintenance layer film former. In some
embodiments, the mamntenance layer composition is a water-bome composition. A
maintenance layer 10 can be applied to the peclable layer 8 to enhance the durability
properties of the overall system 2. These properiies can include resistance to physical wear,
scratching, slaining, and chemical damage. The maintenance layer 10 should be compatible
with the peelable layer 8 or the optional transition layer 20 such that a defect-free coating
system results. Suitablc maintenance layer film formers include, but are not limited to, film
formers such as UV-cured polymets, polystyrene acrylates, polyacrylates, polyurethanes,
epoxies, and polyureas. Other suitable film formers are known to those skilled 1n the art. In

some embodiments, a blend of film formers may be used.

(0051]  Other additives such as plasticizers, neutralizers, wetting agents, defoamers,
coalescing agents, preservatives, dyes, pigments, fragrances, nanopatrticles, cross-linking
agents such as zinc ammonia carbonate, and others known to those skilled 1n the art can be

added to the maintenance layer compositions. Additionally, additives that affect the optical

propertics of the maintenance layer can be added (“optical components™). These components

are all described 1n more detail above with respect to the peelable layer compositions and can

be present in percentages as described therein.

[0052] By incorporating certain wetting agents, plasticizers, and/or coalescents (as
discussed above) mto the peelable layer 8, a styrene-acrylic-based maintenance layer 10 can

be utihized with reduced or eliminated chances of incurring aesthetically unpleasant film

b 2 4 b b B 1 4

detects such as “hazing”, “cracking”, “blooming”, “crazing”, and many other types of film

defects commonly known to those of skill in the art. Without wishing to be limited by

theory, 1t 1s believed that adding the surfactants, plasticizers, and/or coalescents enables better

inter-coat adhesion and film-formation, which inherently reduces the likelihood of such

defects.

10053] It has been found that some floor finish compositions which are water-borne

polyacrylate-based compositions exhibit the necessary compatibility and durability properties

required for the maintenance layer 10. [n general, watcer-bome polyacrylate-based
compositions include polyacrylate or polyacrylate forming components, including but not
Irmited to styrcne and methylacrylate denived monomenic units. Suitable maintenance layer

compositions include commercially available floor fimish materials such as GEMSTAR
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LASER and GEMSTAR POI.ARIS and TAJ MAHAL and FIRST BASE available from
Ecolab, Inc. of Si. Paul, MN, BETCO BEST and BETCO EXPRESS and BETCO FLOOR
SEALER floor finish from Betco Corp. of Toledo, OH, CITATION and CASTLEGUARD

floor finish available from Buckeye International of Maryland Heights, MO, and
IRONSTONE and PLAZA PLUS and PREMIA and HIGH NOON and FRESCOMAX and
OVER & UNDER from JohnsonDiversey, Inc. of Sturtevant, WI. These can be similar or
identical to the composition of the optional base layer 6, and/or the optional transition layer
20, but this is not required or necessary. In some embodiments, the T, of the maintenance
layer film former is from about 20°C to about 100°C. In other embodiments, the T, of the
maintenance layer film former is from about 50°C to about 75°C or from about 60°C to about
80°C. In those embodiments in which a blend of maintenance layer film formers is used,

each film former may have a different Tj.

[0054]  The maintenance layer composition can have a solids content of about 15 to about
50 wt% solids. This includes embodiments having a sohds content of about 15 to about 25
wt%, which is suitable in some applications. The maintenance layer composition can be
applied to provide about a 1 mil wet coating thickness. In some exemplary embodiments, the
maintenance layer composition has a solids content of about 20 wi% and produces a hardened

dried mamtenance layer with a thickness of about 0.2 mil.

[0055]  Multiple laycrs of the maintenance layer composttion can be apphed to
completely cover the peelable layer 8, resulting in a maintenance layer with a total thickness
of about 0.6 mil to ahout 4 mil in some embodiments. Three to ten or more coats of the
maintenance layer composition 10 can be applied, in some embodiments. Some

embodiments of the surface coating system 2 can include four to six layers of maintenance

layer 10. The maintenance layer(s) and can also be scrubbed and recoated over time as
nceded, further increasing their thickness. More than one different maintenance layer 10 may

be used.

[0056] The adhesion of thc maintenance layer 10 to the peelable layer 8 or to the optional

transition layer 20 is such that the layers remain adhered to each other when the layers are
physically peeled from the base layer 6. In practice, the base layer 6 remains on the top
surface 4 of the substrate after the maintenance layer 10, optional transition layer 20, and

peelable layer 8 are removed,
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[0057]  The optional transition layer provides a transition between a film former with a
lower T, 1n the peelable layer and a film former with a higher T, in the maintenance layer. If
the differences in T, between the film formers in the various layers 1s too great, the layers
will not provide an aesthetically plcasing appearance to the coated surface. The optional
transition layer 20 comprises at least one transition layer film former. Suitable fransifion
layer film formers include, but are not limited to, polyacrylates, styrene-acrylic polymers,
polyurethanes, epoxies, and polyureas. In some cmbodiments, a blend of film formers may
be used. Other suitable fikm formers are known to those skilled in the art. Additional
components may also be added to the fransition layer composition, such as plasticizers,
neufralizers, wetting agents, defoamers, coalescing agents, preservatives, dyes, pigments,
fragrances, nanoparticles and optical components. These components are all discussed in
greater detail above wath respect to the peelable layer compositions and can be present in
percentages as described therein. Suitable transition layer compositions include
commercially available floor finish matenals such as GEMSTAR LASER and GEMSTAR
POLAKRIS and TAJ MAHAL and FIRST BASE available from Ecolab, Inc. of St. Paul, MN,
BETCO BEST and BETCO EXPRESS and BETCO FLOOR SEALER floor finish from
Betco Corp. of Toledo, OH, CITATION and CASTLEGUARD floor finish available from
Buckeye Intermational of Maryland Heights, MO, and IRONSTONE and PLAZA PLUS and
PREMIA and HIGH NOON and FRESCOMAX and OVER & UUNDER from
JohnsonDiversey, Inc. of Sturtevant, W1,

[0058] In some embodiments, the transition layer composition can be the same as the
base layer composition or the maintenance layer compositions. In some embodiments the T,
of the transition layer film former is from about 20°C to abeut 100°C. In other embodiments,
the T, 1s from about 50°C to about 60°C. In those embodiments in which a blend of

transition layer film formers is used, each film former may have a different T,.

[0059]  The transition layer composition can be applied to provide a wet thickness of from
about 0.5 to about 4 mil. For example, in some embodiments the wet thickness is about 1.0
mil. Suitably, the dry finish 1s about 0.2 mil. Multiple coats of the transition layer 20 may be

applied resulting in a thicker transition layer 20 if desired.

{0060]  The optional base layer 6 comprises at least one base layer film former. Suitable
base layer film formers include, but are not limited to, UV-cured polymers, polyacrylates,

polystyrene-acrylate, polyurethanes, epoxies, and polyureas. Other suitable film formers are

16

""""‘“r’m--i‘r'—-Ht""vrr‘n'f-o“-n.n- - 1~ iy - e AW e s e sy d - PP P T “ee - .

L VL iias KL L I PR T IR R I I S ,' P TER I Y I 3

————ta e oy TUTE A hmasd Sy er—he AT My 4 B ISR et gy @ R AR g



CA 02687613 2009-11-16

WO 2008/144535 PCT/US2008/063932

known to those skilled in the art. The base layer composition may be the same as the
maintenance layer composition or the transition layer composition, but this 1s not required or
necessary. In a watcr-borne polyacrylate or polystyrene-acrylate based composition includes
a polyacrylate or polystyrene component including, but not limited to, styrene, methacrylic
acid, butyl acrylate, and methylacrylate derived monomeric units. In other embodiments, the
base layer 6 can also mclude vinyl-acrylic compounds, although if the peelable layer 8 also
comprises a vinyl-acrylic compound, the two layers 6, 8 can have difterent types of vinyl-
acrylic compounds such that the layers 6, 8 are more readily separable at a later time. In

some embodiments, a blend of film formers may be used.

[0061] Additional components may also be added to the base layer composition such as
plasticizers, neutralizcrs, wetting agents, defoamers, coalescing agents, preservatives, dyes,
pigments, fragrances, nanoparticles and optical components. These components are all
discussed in greater detail above and can be presentcd the percentages described therein. In
some embodiments, the base layer composition 1s the same as the transition layer,

composition and/or the maintenance layer composition.

(0062}  In some embodiments, the base layer film former has a higher glass transition (Tg)
temperature than the peelable layer film former. Suitably, the T, of the base layer film

former is from about -10°C to about 100°C. In other embodiments, the T, is from about 50°C
to about 60°C. In thosc embodiments in which a blend of base layer film formers is used,

each film former may have a diffcrent T,

10063}  In various embodiments, the basc layer 6 comprises zinc and zinc-containing

compounds. Suitably, the base layer composiiton contains about § to about 5 wt% of a 15%
zinc ammonia carbonate solution or about 0 to about 2 wi% ZnO. The base layer 6 is

adhered to the upper surface 4 of the substrate such that the base layer 6 cannot be physically
peeled off the substrate. Scvceral floor fimish compositions commonly available on the market
can be utilized as a base layer composition. Examples of suitable commercially-available
floor finish materials that can be used as the base layer 6 include GEMSTAR LASER and
GEMSTAR POLARIS and TAY MAHAL and FIRST BASE available from Ecolab, Inc. of
St. Paul, MN, BETCQ BEST and BETCO EXPRESS and BETCO FLOOR SEALER floor
fimsh from Betco Corp. of Toledo OH, CITATION and CASTLEGUARD floor finish
avallable from Buckeye International of Maryland Heights, MO, and IRONSTONE and
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PLAZA PLUS and PREMIA and HIGH NOON and OVER & UNDER and FRESCOMAX
from JohnsonDiversey, Inc. of Sturtevant, WI.

[0064] Suitable base layer compositions can have a solids content of about 15 to about 50
wi%. Some embodiments have a solids content of about 15 to about 25 wt%. The base layer
composition can be applied to providc from about 0.5 mil to about 4 mil wet coating
thickness. For example, in some embodiments éf the present invention, the wet coating
thickness is about 1 mil. For those embodiments utilizing about 1 mil wet coating thickness

and a solids content of about 20 wt%, it 1s assumed that a hard and dry finish of about 0.2 mil

thick base layer is obtained.

[0065]  Multiple coats of base layer composition can be applied to completely cover the
upper surface 4 of the substratc with about 0.6 mul to about 4 mil thick dry finish base layer,
in some cmbodiments. This thickness can be achieved by ohe-applicatidn'or multiple
applications depending at least 1n part upon the roughness, porosity and/or surface

morphology of the upper surface 4 of the substrate.

[0066] It is theorized that the base layer 6 provides a surface that is physically and
chemically normalized, which 1s believed to be important for its performance as a base layer
6. “Physically normalized” means a surface with nearly equal roughness, porosity, and/or
surface morphology as that reached by mechanical and/or chemical methods. “Chemically
normalized” means a surface with nearly equal distribution of chemical moieties such as
hydroxyl groups, ester groups, hydrocarbon groups, fluorochemical groups, phosphate
groups, organo-phosphate groups, metal and metal oxides and the like as that reached by
mechanical and/or chemical methods. Suitably, the surface is substantially free of chemical
moieties which would either dramatically increase (too much adhesion) or decrease (too little

adhestion) adhesion.

[0067]  In somc cmbodiments, a surface 4 can have appropriate physical and/or chemical
properties such that a peelable layer 8 can be directly applied onto the surface 4 in the
absence of a base layer 6, while still having the peelable properties described herein. In some
embodiments, a peelable layer 8 1s applicd to a polished concrete floor, and in further
embodiments the concrete [loor has an epoxy coating thereon which is polished smooth and
has the peclable layer 8 applied thereto. The properties of a surface (e.g. the base layer 6 or

the upper surface 4 of a substrate) onto which a peelable layer 8 is applied include an
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adhesive strength that is high enough to prevent the peelable layer 8 from separafing during
normal use, but low enough to permit peeling of the peelable layer & from the base layer 6 (or
the surface 4) when removal of the peelable layer 8 1s desired. Suitably, the adhesive strength
1s between about 50 and about 300 psi, or between about 100 and about 200 psi, and more

surtably about 180 psi.

[0068] In certain embodiments, such as those in which the peelable layer 8 1s applied
directly onto the upper surface 4 of a substrate and embodiments in which the base layer 6
has been factory-applied to an installable flooring substrate, 1t may be desirable to apply a
base layer 6 in himited areas to cover joints between sections of the substrate or defects in the
substratc 4. For example, if a peelable layer 1s applied onto a polished terrazzo floor, a base
layer 6 can be applied to the joints, which can include metal dividers 16 between sections of
the terrazzo floor n order to provide a conlinuous, smooth surface onto which the peelable
layer § can be applied (see FIG. 6). Similarly, it may be desirable to cover the joints or seams
between sections of tile or between pieces of flooring with base layer 6, even if the upper
surface 4 of the tile or flooring has the necessary chemical and/or physical properties to

support a direct application of a peelable layer 8.

[0069] Additional components that can be added to any of the compositions described
and/or tllustrated herein include embedded particles, such as abrasives to increase traction
and prevent slipping. Suitably, the particles have a size of about 51 tfo about 500 microns.
Embedded particles can also be added to the base layer composition to provide a slip-resistant

surface. Suitably, particles embedded in the base layer 6 are relatively smooth so that the

peelable layer 8 and any maintenance layers 10 applied on top of the base layer 6 have

confinuity and are not abraded during use.

100701  Another component that can be added to any of the compositions described and/or
illustrated herein 1s an optical component such as a reflective particle material that improves
the appearance of the floor and can enhance the lighting of a space in which the surface
coating system 2 1s installed. Suitably, these include glass microspheres or metallized glass
microspheres ranging in size from about 1 to about 100 micrometers. Among other
advantages, addition of one or more components such as those listed above which change the
optical properties of a layer can aid proper application of the coatings, insofar as the added
components help 1n visualizing where the coatings have and have not been already applied.

This is especially important in cases in which the coatings form thin, clear layers that can be
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difficuit to distinguish from one another, such that even a difference in finish (e.g. a matte-
finish peclable layer 8 being applied on top of a glossy base layer 6) can assist in applying the

coafings to deterrmne where the new coating has been applied.

[0071]  The base laycr 6 has a greater adheston to the upper surface 4 of the substrate than
to the peelable layer 8. In some embodiments the adhesion of the maintenance layer 10
applied to the peelable layer 8 or to the optional transition layer 20 is greater than the
adhesion of the peelable layer 8 to the base layer 6. Also in some embodiments, the adhesion
of the maintenance layer 10 to the peclable layer 8 or to the optional transition layer 20 is
sufficiently strong that the maintenance layer 10 and the peelable layer 8 or the optional
transition layer 20 are adhered together during the physical removal of the layers. The
maintenance layer 10 can confer durability characteristics on the surface coating system 2

such as water resistance, scratch resistance, durability, additional gloss, and stain resistance.

[0072]  Without wishing to be bound by theory, it is believed that the maintenance layer
10, the peelable layer 8 and the optional transition laycr 20 of some embodiments have
similar characteristics that allow the layer to form films and not delaminate due to interfacial
stress or tension. In such embodiments, the interfacial area, as well as the bulk fiim, should
each have a similar elastic modulus to minimize stress concentration due to modulus
musmatch that may result in film cracking or delamination. This modulus should be similar
throughout the film formation process and lifetime of the surface coating system. It 1s also
theorized that the maintenance layer 10, the optional transition layer 20 and the peelable layer
8 1n some embodiments have similar shnnkage (dcfined as disruption of the level plane of the
finished surface) during film formation of the maintenance layer 10 and throughout the
lifetime of the film. The shrinkage in such embodiments should be similar to minimize the
loss of gloss, wrinkling, cracking and/or checking of the peclable layer 8, the optional

transition layer 20 and the maintenance layer 10.

[0073]  Asshown in FIG. 1A, one or more conventional floor finishes 14 can be apphed

to the maintenance layer 10, if desired. Conventional floor finishes can include

FRESCOMAX floor finish from JohnsonDiversey, Inc. of Sturtevant, WI.

[0074]  In some embodiments, multiple laycrs of the surface coating system 2 can be
applied on top of one another so that the older, top layer can be peeled off at a later time to

reveal a fresh wear surface. Each of the multiple layers of the surface coating system 2
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mcludes at least the peelable layer 8 and maintenance layer 10 and can optionally include
base layer 6 and transition layer 20, However, if the exposcd top surface of the peelable layer
8 1s sufficiently smooth and uniform, it may not be necessary to apply a base layer 6 thereon
prior to application of an additional peelable layer 8, although adjacent peelable layers 8 can

be formulated so that they do not fuse with one anothcer into a single layer.

[0075] In some embodiments, a multi-layered peelable surface can be made by
alternating successive coatings of peelable layer 8 with the optional transition layer 20 and a

maintenance layer 10 allowing onc layer to be removed at a time (FIG. 1B).

10076]  Inpractice, prior to fimishing or coating a surface 4 with a surface coating system
2 according to any of the embodiments described herein, the surface 4 can initially be cleaned
or stripped of any other finish or dirt. Those skilled in the art would readily understand how
to accomplish this task. Stripping can be performed using a conventional stripper such as
PROSTRIP or FREEDOM from JohnsonDiversey, Inc. of Sturtevant, WI, AX-IT or
EXTREME f{rom Betco Corp. of Toledo, OH, or DA-70 or SQUARE ONE from Spartan
Chemical Company of Maumee, OH.

10077}  After the floor surfacc 4 has been allowed to dry following stripping, at least one
layer of the base layer composition can be applied to the surface 4 if desired. The base layer
composition can be applied utilizing a mop and bucket, a T-bar, a roller applicator, or other
application device and technique known to those of skill in the art. In some embodiments,
such a finish is applied at a coating rate of about 500 to 3,000 square feet per gallon. Still
other embodiments apply such a finish composition at a coating rate of about 1,800 to 2,200
square feei per galion. In some embodiments, this layer of base layer composition is allowed
to dry [or about 30-45 minutes. Additional base layers can be applied by repeating the
above-described steps, if nccessary, to create a physically uniform surface. Altematively, a
flooring material which has a physically smooth surface and an appropriate surface energy
level may be provided, either by polishing of an existing floor or by installing a flooring
material having the requisite properties. Thus, in some embodiments, the peelable layer 8

can be applied directly onio the surface 4 without the prior application of a base layer 6.

[0078] Afier the final coating of base layer composition has been applied and allowed to
dry {(e.g., for about 30-45 minutes), the peelable layer composition can be applied utilizing a

T-bar, mop and bucket, roller, or other applicator at a rate of, for example, about 300 to about
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600 square feet per gallon, depending at least in part upon the viscosity of the peclable layer
composition. For a composition with a higher viscosity, it may be desirable to use an
applicator that rolls on or spreads the composition, such as a T-bar, pad, or roller. In other
embodiments, the composition can be sprayed onto the surface, such as by using a
compressor-driven power sprayer. The peelable layer 8 can then be allowed to cure or dry to

form, in situ on the surface to be finished, resulting in a film having a tensile strength at break

of at Icast about 100 psi.

[0079] In some embodiments, the transition layer 20 is applied over the peelable layer 8.
The transition layer composition can be applicd utilizing a mop and bucket, roller or other
suitable application tool and technique. The transition layer 20 can be allowed o cure and
dry (e.g. for 30 to 45 minutes in some embodiments). Additional coatings of the transition
layer 20 can be applied if desired. In some cmbodiments from 1 to 3 coatings of the

transition layer 20 arc applied.

[0080]  Afier the peelable layer 8 has cured or allowed to dry (e.g., for approximately 45-
120 minutes in some embodiments), the maintenance layer composition can be applied
thereover. This maintenance laycr composition can be applied utilizing a mop and bucket,
roller, or other suitable application tool and technique. In some embodiments, the
maintenance layer composition 10 can be applied at a rate of about 500 to about 3,000 sq
ft/gal. This includes embodiments where the coating rate is about 1,800 to about 2,200 sq

fi/gal. The maintenance layer 10 can be allowed to cure or dry (e.g., for at least 30-45

minutes, in some embodiments). Additional coatings of the maintenance layer composition
can be applied on top of the previous maintenance layers 10. In some embodiments, one to

ten coatings of maintenance layer 10 are applied over the peelable layer(s) 8. In some
embodiments, four to six coatings of maintenance laycr 10 can be apphed. Some
embodiments consist of one base layer 6, one peclable layer 8, and four maintenance layers
10. Also, in some embodiments, the total thickness of all peclable layers 8 1s three to ten

times the thickness of a single base layer 6 or maintenance tayer 10.

[0081]  When subsequently addressing the removal of the maintenance layer 10 after 1t
has been damaged, scuffed, dirtied, etc., the need for conventional stripping agents 1s
eliminated. In practice, to remove the maintenance layer 10, which may have become
damaged, worn, or dirty over time, one makes a small, inconspicuous cut in the surface of the

finish, and grasps, by hand or with a tool, a corner or edge of the peelable layer 8 with the
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maintenance layer 10 disposed thereon and begins to peel, in sheet form, the peelable layer 8,
optional transition layer 20, and maintenance layer 10 away from the surface 4. The term
“sheet” 18 in no way meant to imply any particular size or dimension. However, in practice,
the larger the “sheet” removed, the quicker the overall removal is accomplished. The base
layer 6 (if used) remains affixed or adhered to the surface 4 during such removal process, as
shown in FIG. 2. As conventional stripping agents are eliminated from the removal process,

the removal process can be less cxpensive, less energy-intensive, and less time-consuming,

and also eliminates the need for stripping chemicals.

10082]  To accomplish the removal of the peelable layer 8, optional transition layer 20,

and maintenance layer 10, a user can manually peel sections or sheets of the peclable layer 8

and maintenance layer 10 together in multiple repeat steps, or can accomplish it in one large

sheet. Alternatively, as an example, a tool that scores the layers and includes a roller can be

used and run over the floor to more neatly and efficiently remove the layers in uniform

sheets. After removal of the layers, a ncw peelable layer 8 can be applied over the base layer
6 remaining on the surface 4 (or directly upon the surface, in suitable applications as
descrnibed above). If used, the transition layer 20 is applied thercon. A maintenance layer 10
can then be applied on top of the peelable layer 8 or the transition layer 20 after it has cured

or dried. This can be accomplished as previously described in the initial application of the

surface coating system 2.

{0083] It may he desirable i some cases to repair only a portion of a damaged

maintenance layer 10 or surface coating system 2. To accomplish this, the damaged area can

be removed using any suitable technique, such as cutting out using a razor blade or other tool
smtable for cutting the layers, and pecling only the cut out section away creating an exposed
surface. After removal, the peelable layer 8 can be re-applied to an exposed surface (i.e., the
area where the section was removed) to form a repaired peelablc layer. After the peelable
layer 8 dries, the transitional layer is applied if used then a maintenance layer 10 can then be
applied to obtain a repaired coating. Due to the polymeric nature of the peelable layer 8, it

can re-form one complete (ilm with the original peelable layer 8 around it, such that in some

embodiments it can be pecled as part of a larger piece of the already existing layers during

subsequent removal.

[0084]  FIGS. 3A, 3B, 4, 5, 7, and 8 illustratc alternate embodiments of the surface

coating system 200 according to the present invention. The surface coating systems 200 are
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similar in many ways to the illustrated embodiments of FIGS. 1A, 1B, 2, and 6 described
above. Accordingly, with the exception of mutually inconsistent features and elements
between the embodiments of FIGS. 3A, 3B, 4, 5, 7, and 8 and the embodiments of FIGS. 1A,
1B, and 2, reference 1s hereby made to the descniption above accompanying the embodiments
of FIGS. 1A, 1B, and 2 {for a more complete description of the features and elements (and
alternatives to the features and elements) of the embodiments of FIGS. 3A, 3B, 4, 5, 7, and 8.

(0085]  In FIG. 3A, starter mechanisms 212 arc shown schematically as they would

appear 1n cross-section, and are located on top of the basc layer 206 and beneath or within the

peelable layer 208 to facilitate removal of the peelable layer 208 as well as any layers 210

and conventional floor coatings 214 applied thereon. The startcr mechanism 212 can have. = . .

various thicknesses, but in some embodiments 1s sufficiently thin to mmimize any bumps or
protrusions in the surface coating system 200. Suitably, the starter mechanism 212 is
sufficiently strong so as to resist breaking when pulled through the top layers (i.e. the
peelable layer 208, the maintenance layer 210 and, optionally, any conventional floor coating

214 applied on top of the peelable layer 208 and maintenance layer 210).

[0086] The starter mechamisms 212 can be strategically placed on a surface in order to
facilitate removal of the peelable layer 208 and, where present, the maintenance layer 210
applied thereto. In some embodiments, starter mechanisms 212 are placed on opposite edges
of the surface from which the peelable layer 208 is to be removed. For example, if the

diagram shown in FIG. 3 A represents a cross-section of a hallway, the starter mechanisms

212 could he placed on opposite sides of the hallway against the edges of adjacent walls.

Thus, pulling up the startcr mechanisms 212 separates the layers from the walls to facilitate

complete removal of the layers 210 from the walls. In some variations of this embodiment,
the peelable layer 208 and maintenance layer 210 do not completely cover the starter
mechamsms 212, but are applied only along the edge of the starter mechanism 212 facing
away from the wall. Thus, when the starter mechanism 212 and layers 208, 210 are pulled
up, there are no residual layers left on the adjacent wall. In such cases, a wider starter
mechanism 212 can be used to allow part of the starter mechanism 212 to be applied along

the lower cdge of the adjacent wall (FIG. 3B). The starter mechanism 212 can also be
applicd completely flat, so that its edge 1s adjacent the wall.

[0087] In certain embodiments, the starter mechamsms 212 are applied in a grid pattern,

while 1n other embodiments the starter mechanisms 212 are only applied in parallel side-by-
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side fashion. In still other embodiments, the starter mechanisms 212 are applied 1n a pattern
that facilitates removal and replacement of the layers in known or anticipated high-traffic

areas of a floor, such as 1n the center of a hallway or in the vicinity of a doorway (sce FIGs. 4

and 5).

[0088]  In some embodiments, the starter mechanism 212 is relatively inconspicuous. IFor
example, the starter mechanism 212 can be clear and colorless, or the starter mechanism 212
can have the same texture and/or color as the surface 204 to which the surface coating system
200 1s applied. In other embodiments, the starter mechamism 212 can be selected so as to be

readily visible through the layers and, optionally, conventional floor finish coatings 214 for

quick identification. Examples of starter mechanisms 212 can include tapes (e.g., polyester-

based tapes), stnng, and plastic. Commercially available starter mechanisms can include
fishing line, dental floss (comprising, e.g., thin nylon filaments or a ribbon made of a plastic
such as polycthylene or Teflon), automobile pinstriping tape, and Linered Removable Acrylic
Tape (#5922) availablc from Specialty Tapes of Franksville, W1. In some embodiments, for
example, the starter mechanism 212 is an adhesive-backed tape that is about 6 mm wide and

about 4.5 m] thick.

{0089] In some embodiments, the starter mechanism 212 1s a2 material that is applied 1n -
liguid form. TFor example, liquid having a composition similar to that used for the peclable
layer 208 can be used as a liquud starter mechanism 212. Suitably, a composition for a liquid
starter mechamism when dried and/or cured produces a layer of material that is stronger than
the peelable layer 208 with which it is used. As with the peelable layer composition, a
composition for a liquid-based starter mechanism 212 can be applied using a number of
methods, for example by spraying, sprcading, rolling, brushing, or mopping. The method
used can depend on factors such as the viscosity and other properties of the liguid starter
mechanism composition, as well as the flooring surface and the desired width and appearance

of the applied starter mechanism 212.

[0090]  In somc¢ embodiments, the starter mechanism 212 is applied to at least a portion of

the base layer 206 prior to the addition of the maintenance layer 210. In the embodiment
shown 1n FIG. 3A, the starter mechanism 212 compriges two strips of tape applied along
opposite edges of the base layer 206. However, it will be understood that the starter
mechanism 212 can be made from a variety of different materials, can have a vanety of

shapes and sizes, and can be applied 1n one or more places on the base layer 206. The
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peelable layer 208 can be applied to the starter mechanism 212 and the base layer 206, as
shown in FIG. 3A. Optionally, one or more conventional floor finishes 214 can be applied to
the peelable layer 208. In some embodiments of the present invention, a piece of the starter
mechantsm 212 1s exposed above the surface coating system 200 to create a starter strip (see

FIG. 10). Alternatively, the entire starter mechanism 212 can be covered by the peelable
layer 208.

(00911  In certain embodiments in which the peelable layer 8 is applied directly onto the
upper surface 4 of a flooring substrate, the starier mechanism 212 can be applied in any
location upon the flooring substrate. For example, starter mechanisms 212 can be applied
onto the joints between sections of the flooring substrate to provide a conimnuous, smooth
surface onto which the peelable layer 208 may be applied, and also to providec a starter
mechanism 212 for later removal of the peelable layer 208 (FIG. 8).

[0092] In some embodiments, one or more layers of the surface coating system 200 are
applied to an mstallable flooring substrate 204" (e.g. tilcs or sheet matenals) dunng the
manufacture thereof (FIGS. 7, 9). Thus, afier the flooring substratc has been installed, its
surface can be renewed by removing the topmost layer of the surface coating system 200.
This can be repeated for as many layers as have been factory-applied to the substrate. In
some embodiments, the starter mechamism 212 of each layer 1s offset, or staggered, from the
starter mechanism 212 of onc or mote nearby layers in order to prevent a possible buildup of
layered materials that could distort the surface (F1G. 7). In some embodiments, starter

mechanisms 212 can be applied at least at the edges of the manufactured flooring substrate

(FIG. 9).

[0093] To remove the peelable layer 208 and the layers thereon, the starter mechanism
212 1s pulled through the top layers (i.e., the peelable layer 208, the maintenance layer 210

and, optionally, any conventional floor tinishes 214) to create a defined edge that can be used

to peel the peelable layer 208 from the underlying base layer 206 as described above. The
starter mechanism 212 can be accessed by way of a starter strip, which can be exposed above

the various layers, or by cutting through the top layers 208, 210 to reach an embedded starter
stnip 212.

[0094]  In other embodiments, the surface coating system 2 is applied to surfaces other

than floors, including, for example, other substantially horizontal surfaces, such as surgical
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tables, food preparation surfaces, desks, tables, as well as vertical surfaces, such as walls,
windows, and the like, as well as 1irregular surfaces, such as food preparation equipment,

vessels, tanks, parts, and the likc, to name but a few possible uses.

100951  The following examples are provided to assist in further understanding of the

mvention. The particular materials and mcthods employed are constdered to be illustrative of

the invention and are not meant to be Iimiiing on the scope of the claims.

Example 1: Instron Testing

[0096] The testing was done using a version of ASTM D 882 - 02 "Standard Test Method
for Tensile Properties of Thin Plastic Sheeting.” Our films were test 1n-on an Instron, model

3345 (Instron, Norwood MA).

[0097] Samples were prepared by applying a base layer at a rate of 2000sq/{t/gal to a vinyl
composition tile. A peelable layer was then applied at a rate of 300sq.ft./gal.

[0098]  In some cases, three additional top coats were applied at a rate of 2000sq.ft./gal to
the peelable layer. After curing, the film was then cut into 10mm x 75mm sections and
placed into the Instron for analysts. The samples were extended at a rate of 30mm/min. The
program within the Instron then automatically calculates the tensile strength and elongation

of the sample. Results are shown in the Table 1 in Figure 11.

[0099]  While the principles of this tnvention have been described in connection with
spectific embodiments, 1t should be understood clearly that these descriptions are made only

by way of cxample and are not intended to limit the scope of the invention.

27

! .'I. AP ¥ 7 7/ o " e e v e B P RS S Rl e U R m g hmiaT M P P cmw wrm g g gt rgee de g .

. f""'—n’-m—p-.'—-u-r- ---:|1.- e i gee s, v,

r!rl."w-ullr. -

B VT YR T



CA 02687613 2009-11-16

WO 2008/144535 PCT/US2008/063932

CLAIMS

We claim:

I. A coating system comprising:
a peelable layer composition comprising a pcclable layer film former, wherein a peelable
layer has a tensile strength that is greater than an adhesive strength; and

a maintenance layer composition comprising a maintenance layer film former.

2. A coating system comprising:
a peelable layer composition comprising a peelable layer film former, wherein the
peelable layer has an elongation of at least about 50%, and

a maintenance layer composition comprising a maintcnance layer film former.

3. A coating system compnising:

a peelable laycr composition comprising a peelable [ayer film former having a T, of from

about -10 to about 50 °C; and

a maintenance layer composition comprising a maintenance layer film former having a T,

of from about 20 to about 100 °C.

4. The coating system of claim 3, wherein the peelable layer film former has a T, of from

about 0 °C to about 50 °C.

5. The coating system of claim 4, wherein the peelable layer film former has a T, of from

about 10 °C to about 30 °C.

6. The coating system of any one of claims 3 to 5, wherein the maintenance layer film

former has a T, of from about 60 °C to about 80 °C.

7. A coating system comprising:

a peelablc layer composition comprising a peelable layer film former and a matte optical

component; and

a maintenance layer composition comprising a maintenance layer film former.
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11.
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18.

CA 02687613 2009-11-16

WO 2008/144535 PCT/US2008/063932

The coating system of any one of claims 1 to 7, wherein the peclable layer film former

comprises an ethylene vinyl acctate copolymer.

The coating system of any one of claims 1 to 7, wherein the peelable layer composition

comprises a vinyl acetate acrylate copolymer.

The coating system of claim 9, wherein the vinyl acetate acrylate copolymer 1s vinyl

acetate-butyl acrylate-methyl methacrylate.

The coating system of any one of claims 1 to 10 wherein the mamtenance layer film

former comprises a polyacrylate.
The coating system of claim 11 wherein the polyacrylate is a polystyrene acrylate.

The coating system of any one of claims 1 to 12 further comprising a base layer

composition comprising a base layer film former.

The coating system of claim 13, wherein the base film former has a T, of from about -10

°C to about 100 °C.

The coating system of claim 14, wherein the base layer composition comprises a base

film former has a T, of from about 50 to about 60 °C.

The coating system of any one of claims 1 to 15 further comprising a transition layer

composition comprising a transition layer film former.

The coating system of claim 16, wherein the transition film former has a T, of from about

20 °C to about 100 °C.

The coating system of claim 17, wherein the transition layer composition comprises a

transition film former having a T, of from about 50 °C to about 60 °C.
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The coating system of any onc of claims 1 to 18 wherein the peelable layer composition
further compriscs at least one additive selected from the group consisting of plasticizers,
neutralizers, weiting agents, defoamers, coalescing agents, preservatives, dyes, pigments,

fragrances, nanoparticles, release aids, optical components and embedded particles.

The coating system of any one of claims 1 to 19, wherein the mamtenance layer
composition further comprises at least one additive selected from the group consisting of
plasticizers, neutralizers, wetting agents, defoamers, coalescing agents, preservatives,

dyes, pigments, fragrances, nanoparticles, release aids, optical components and embedded

particles.

The coating system of any one of claims 13 to 20, wherein the base layer composition
further comprises at least one additive selected from the group consisting of plasticizers,

neutralizers, wetting agents, defoamers, coalescing agents, preservatives, dyes, pigments,

fragrances, nanopatticles, release aids, optical components and embedded particles.

The coating system of any one of claims 16 to 21, wherein the transition layer
composition further comprises at least one additive selected from the group consisting of
plasticizers, neutralizers, wetting agents, defoamers, coalescing agents, preservatives,

dyes, pigments, fragrances, nanoparticles, release aids, optical components and embedded

particies.
The coating system of any one of claims ] to 22 further comprising a removal tool.

The coating system of any one of claims [ to 23 further comprising instructions for use.

A method of coating a surface comprising:

applying a peelable layer composition comprising a peelable layer film former to form a

peelable layer having a tensile strength that is greater than an adhcesive strength to a

surface; and

applying a maintenance layer composition compnsing a maintenance layer film former to

form maintenance layer.
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A method of coating a surface comprising:

applyimg a peclable layer composition comprising a peelable layer film former to a
surfacc to form a peelable layer having an elongation of at least about 50%; and

applying a mamtenance layer composition comprising a maintenance layer film former to

form a maintenance layer.

A method of coating a surface comprising:

applying a peelable layer composition comprising a peelable layer film former having a
T of from about ~-10 °C to about 50 °C to a surface to form a peelable layer; and
applying a maintenance laycr composition comprising a maintenance layer film former

having a T4 of from about 20 °C to about 100 °C to form a maintenance layer.

The method of claim 27, wherein the peelable layer film former has a T, of from about O
°C to about 50 °C.

The method of claim 28, whercin the peelable layer film former has a T, of from about 10
°C to about 30 °C.

The method of any one of claims 27 to 29, wherein the maintenance layer film former has

a T, of from about 60 °C to about 80 °C.

A method of coating a surface comprising:

applying a peelable layer composition comprising a peelable layer film former and a

matte optical component to a surface to form a matte peelable layer; and
applying a maintenance layer comprising a mainienance layer film former to form a gloss

maintenance layer.

The method of any one of claims 25 to 27, wherein the surface is a floor substrate.

The method of claim 32, wherein the floor substratc is engincered stone, engineered
wood, vinyl, linoleum, wood, concrete, marble, terrazzo, ceramic, metal, plastic, rubber,

stone, vinyl composition tiles or glass.
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34. The method of any one of claims 25 to 33, wherein the surface 1s a food preparation

surface.

35. The method of any one of claims 25 to 34, wherein the peelable layer film tormer

comprises an ethylene vinyl acetate copolymer.

36. The method of any one of claims 25 to 34, wherein the peelable layer film former

comprises a vinyl acetate acrylate copolymer.

37. The method of claim 36, wherein the vinyl acetate acrylate copolymer is vinyl acetate-

butyl acrylate-methyl methacrylate.

38. The method of any one of claims 25 to 37, wherein the maintenance layer film former

comprises a polyacrylate.
39. The mcthod of claim 38, wherein the polyacrylate comprises a polystyrene-acrylate.

40. The method of any one of claims 25 to 39 further comprising applying a base layer

composition comprising a base layer film former to the surface prior to the apphcation of

the peelable layer composition to form a base layer.

41. The method of claim 40, wherein the base layer composition comprises a base film

former has a T, of from about -10 °C to about 100 °C.

42. The method of claim 41, wherein the base layer composition comprises a base film

former has a T, of from about 50 °C to about 60 °C.
43. The method of any one of claims 25 to 42 further comprising applying a transition layer

composition comprising a transition layer film former 1o the peelable layer before

applyng the maintenance laycr composition to form a transition layer.

44. The method of claim 43, wherein the transition layer film former has a T, of from about

20 °C to about 100 °C.
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45. The method of claim 44, wherein the transition layer film former has a T, of from about

50 °C to about 60 °C.

46. The method of any one of claims 25 to 45, wherein more than one coat of the peelable

layer composition is applied to the surface to form the peelable layer.

47. The method of any one of claims 25 to 46, wherein more than one coat of the

maintenance layer composition is applied to the surface to form the maintenance layer.

48. The method of any one of claims 40 to 47, wherein more than one coat of the base layer

composition is applied to the surface to form the base layer.

49. The method of any one of claims 43 to 48, wherein more than one coat of the transition

layer composition is applied to the surface to form the transition layer.

50. The method of any one of claims 25 to 49, wherein a starter mechanism is placed on top

of the surface prior to applying the peelable layer composition.

>1. The method of any one of claims 25 to 50, wherein the peelable layer has a dry thickness

of at least about 0.5 mul.

52. The method of claim 51, wherein the peelable layer has a dry thickness of at least about
1.0 mil.

33. The method of any one of claims 25 to 50, whercin the peclable layer has a dry thickness

of 1css than about 3 mil.

54. The method of any one of claims 25 to 53, wherein the maintenance layer has a dry

thickness of from about 0.1 mil to about 4 mil.

>5. The method of any one of claims 40 to 54, wherein the base layer has a wet thickness of

about 0.5 mil to about 4 mil.
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The method of any one of claims 40 to 55, wherein the base layer has a dry thickness of

about 0.1 mil to about 4 mil.

The method of any one of claims 43 to 56, wherein the transition layer has a dry thickness

of about 0.1 mil to about 4 ml.

The method of any one of claims 25 to 57, wherein the peelable layer composition
further comprises at least one additive selected from the group consisting of plasticizers,
neutralizers, wetting agents, defoamers, coalescing agents, preservatives, dyes, pigments,

fragrances, nanoparticles, rclcase aids, optical components and embedded particles.

The method of any one of claims 25 to 58, wherein the maintenance layer composition
further comprises at least one additive selected from the group c'oliéiéting of plasticizefs,

neutralizers, wetting agents, defoamers, coalescing agents, preservatives, dyes, pigments,

fragrances, nanoparticles, release aids, optical components and embedded particles.

There method of any one of claims 40 to 59, wherein the base layer composifion further
comprises at least one additive selected from the group consisting of plasticizers,
neutralizers, wetting agents, defoamers, coalescing agents, preservatives, dyes, pigments,

fragrances, nanopartiicles, release aids, optical components and embedded particles.

The method of any one of claims 43 to 60, wherein the transition layer composition
further comprises at least one additive selected from the group consisting of plasticizers,
neutralizers, wetting agents, defoamers, coalcscing agents, preservatives, dyes, pigments,

fragrances, nanoparticles, release aids and matte opltical components.

A method of repaining a damaged surface comprising:

removing a damaged portion of a surface coating to obtain an exposed surface;

applying a peelable layer composition to the exposed surface to form a repaired peelable
layer; and

applying a maintenance layer composition to the repaired peelable layer to obtain a

repaired coating.
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63. The method of claim 62, wherein a transition layer composition is applied to the repaired

peelable layer to form a repaired transition layer prior to applying the mamntenance layer

composition.
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