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This invention relates to coated thermoplastic films - . 
which are capable of receiving ink derived from liquid 
toner, especially liquid toner employed in electrostatic 
printing. 

Electrostatic printing is a very effective method of 
image transfer commonly used in photocopying and 
photoprinting. Typically, in electrostatic printing, a 
potential electrostatic image is formed on an imaging 
surface carrying a uniform electrostatic charge. The 
uniform electrostatic charge ca_n be created by exposing the 
surface to corona discharge. The uniform electrostatic 
charge is then selectively discharged by exposing it to a 
modulated beam of light which corresponds to an image 
formed from an original. The discharged surfaces form the 
background while the charged surfaces form the print image. 
The print image is developed by applying pigmented toner 
particles wgich adhere to the undischarged "print" portions 
of the surface. The pigment is subsequently transferred by 
various techniques to a copy sheet. 

Liquid toners have been developed in which the toner 
is dispersed in a solvent. The solvent is removed in the 
last printing step by the mechanism of the press. Because 
of the liquid medium, very fine dye particles can be 
employed without concern for the particles becoming 
airborne. Thus, copies of very high resolution can be made 
and high temperatures needed to fuse dry toners are not 
required. Liquid toners for electrostatic imaging are 
described in U.S. Patent Nos. 5,225,306; 5,276,492; 
5,346,796 and 5,407,771. 

Paper is widely used as the image receiving element in 
electrostatic imaging. It would be advantageous to use 
plastic as the receiving element. Among other advantages 
over paper, plastic is moisture resistant, flexible and 
heat sealable and plastic substrates can be either clear or 
opaque. However, the high temperatures necessary for 
imaging with the dry toners will melt plastic films and the 
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liquid toners do not. transfer well or adhere to uncoated . 
plastic. 

A polyamide solution sold under the name TOPAZ by 

Indigo Company is useful as a coating for plastic films and 

provides a surface that will receive liquid toners. 

However, polyamides are disadvantages because the solvent 

poses disposal problems. Additionally, the solution is 

sensitive to ambient conditions. The solution is difficult 

to handle at low temperatures (it tends to lose solubility) 

and the coating absorbs atmospheric moisture which may make 

the film tacky even after drying. Among others, this can 

pose blocking problems. Thus, there is a need for a 

coating for a thermoplastic liquid toner receiving element 
which overcomes these difficulties. 

Coatings containing ethylene-acrylic acid copolymers 

for polypropylene films have been described for purposes 

rendering t~e film sealable at low temperatures. In U.S. 

Patent No. s·, 419,960 a coating composition for a 

polypropylene film which comprises a copolymer of ethylene 

and acrylic acid in which about 2 to 80 % of the carboxyl 

groups are neutralized with metal ions from Groups Ia, IIa 

or IIb of the Periodic Table is described. The coating 

composition can also contain a slip agent and wax. The 

coated film provides for good hot tack and blocking 

properties accompanied by satisfactory low temperature 
sealing. The seal is also water resistant. 

The invention provides a coating comprising a 

copolymer derived from a carboxylic acid containing vinylic 

unsaturation for a thermoplastic film which permits the 

film to be used as a liquid toner receiving element. 
It is an object of this invention to permit 

electrostatic imaging of thermoplastic films with liquid 

toner. 
It is a feature of this invention to provide an 

acrylic acid copolymer based coating which permits liquid 

.. toner imaging of thermoplastic films. 
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It is an advantage of this invention that when a 
thermoplastic film is coated with an acrylic acid copolymer 
coating, liquid toner can be used in electrostatic imaging 
of the film without the problems of solvent based coatings, 
particularly, sensitivity to ambient conditions and solvent 
disposal difficulty. 

The term "liquid toner" covers a composition in which 
toner particles are dispersed in a liquid base. Typically 
the liquid base is non-polar such as an aliphatic 
hydrocarbon fraction. Typical toners of this kind, and 
processes for using them in imaging, are described in u.s. 
Patent Nos. 5,225,306; 5,276,492; 5,346,796 and 5,407,771. 
The coated films of this invention, surprisingly, are 
capable of receiving toner derived from these liquid toner 
compositions. 

Thus, the invention is more particularly directed to a 
liquid tone~ receiving element for electrostatic imaging 
comprising a thermoplastic substrate having on at least "one 
side a liquid toner receiving coating comprising a 
copolymer derived from a carboxylic acid containing vinylic 
unsaturation. 

In another aspect, the invention is directed to a film 
having applied thereto a liquid toner by electrostatic 
imaging. 

In a still further aspect, the invention is directed 
to a method of making a liquid toner receiving element 
comprising the step of applying to at least one surface of 
a thermoplastic substrate a liquid toner receiving coating, 
the coating comprising a copolymer derived from a 
carboxylic acid containing vinylic unsaturation. 

This invention relates to an electrostatically printed 
thermoplastic film comprising a polyolef in substrate having 
on at ·least one side a coating for receiving toner derived 
from a liquid toner composition, the coating comprising a 
copolymer derived from a carboxylic acid containing vinylic 
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unsaturation and having the toner composition 
elect~ostatically applied thereto. 

The carboxylic acid copolymer component of the 
coating, typically, comprises a copolymer· of acrylic acid 
or methacrylic acid or ester of those acids. The acrylates 
contemplated contain lower alkyl groups such as those 
ranging from about 1 to about 16 .carbon atoms, specific 
examples include methyl, ethyl, butyl, lauryl and stearyl. 
The acrylic copolymer includes a functional comonomer, 
typically having an average molecular weight of at least 
about 10,000. The acrylic copolymer usually includes about 
5 weight percent of this comonomer. 

A particularly useful thermoplastic copolymer is 
ethylene-acrylic acid copolymer. The ethylene copolymer 
may be a copolymer of about 65 to 95 wt.%, typically about 
75 to about 85 wt.% of ethylene and, for example, about 5 
to 35 wt.%, ~ypically about 15 to about 25 wt.% of acrylic 
acid or methacrylic acid. The copolymer may have a number 
average molecular weight of about 2,000 to 50,000, 
preferably about 4,000 to 10,000. 

The copolymer is often supplied as a solution or fine 
dispersion of an ammonium salt of the copolymer in an 
ammoniacal water solution. When the copolymer is dried, 
ammonia is given off and the ionized and water sensitive 
carboxylate groups are converted to largely unionized and 
less water sensitive free carboxyl groups. 

A suitable ethylene-acrylic acid copolymer is 
available commercially under the tradename Michem, 
particularly Michem-4983, by Michelman Corporation. 
Ethylene-acrylic acid is, typically, produced by high 
pressure copolymerization of ethylene and acrylic acid. 
When ethylene is copolymerized with acrylic acid, the 
molecular structure is significantly altered by the random 
inclusion of bulky carboxylic acid groups along the 
backbone and side chains of the copolymer. The carboxyl 
groups are free to form bonds and interact with any poly 
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substrate. Another commercially available ethylene-acrylic -
acid copolymers is Primacor 4983 sold by Dow Chemical Co. 
an aqueous dispersion having 25% solids content and 
obtained from a reaction between 15 mole% acrylic and 85 
mol% ethylene. 

The total amount of the copolymer present in the 
entire coating composition can range from about 15 % to 
about 100 %, specifically about 30 % to about 95 % by 
weight based on the entire weight of the coating 
composition. 

The coating can also include a mixture of copolymer 
and a polymer of a carboxylic acid containing vinylic 
unsaturation and an acrylic polymer. A specific 
concentration of polymer to copolymer is about 5 to 50 % 
polymer and about 95 to about 50 % copolymer based on the 
weight of the copolymer. 

In one.embodiment, the coating can contain a 
neutralizing metal ion, for example, an alkali metal. In 
practicing this aspect of the invention there is added to 
the solution or dispersion of the copolymer an amount of 
ions of at least one metal from Group Ia, IIa or IIb of the 
Periodic Table, preferably, sodium, potassium, lithium, 
calcium or zinc ions, and most preferably sodium ions, 
e.g., in the form of their hydroxides. The quantity of 
such metallic ions may be in the range sufficient to 
neutralize, for example, about 2 to 80%, preferably about 
10 to 50% of the total carboxylate groups in the copolymer. 

As an example, sodium ions are added as sodium hydroxide. 
The amount of sodium hydroxide added corresponds to the 
foregoing percentages of carboxylate groups which are to be 
neutralized, for example, about 0.33 to 8.8 phr, preferably 
about 1.1 to 5.5 phr, where "phr" stands for parts by 
weight per hundred parts of the total resin, which is the 
same as ethylene copolymer when no other resin is present. 
For the purpose of determining the phr of various additives 
present in the coating, all the carboxylate groups of the 
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ethylene copolymer are assumed to be in their free carboxyl . .· 
(-COOH) form. 

In addition to the partially neutralized ethylene 
copolymer, the coatings of this invention preferably 
contain an antiblock/slip agent. Typically, this is a 
relatively large particle size wax. Wax is known to be a 
low melting organic compound of relatively high molecular 
weight that is generally a solid at room temperature. The 
wax provides further lubricity properties. Contemplated 
waxes are natural wax such as animal wax including beeswax, 
lanolin and shellac wax, vegetable wax such as carnauba 
wax, candelilla, bayberry and sugar cane wax, mineral waxes 
such as fossil or earth wax including oxocerite, ceresin 
and montan wax. Synthetic waxes are also contemplated such 
as ethylenic polymers and polyol ether-esters, chlorinated 
naphthalenes and hydrocarbon waxes such as those derived 
from the Fi?cher-Tropsch synthesis. Both natural and 
synthetic microcrystalline wax are also contemplated. A 
particularly preferred wax is carnauba wax. -The wax may be 
present in the coating in an amount of, for example, about 
l to about 20%, specifically about 2 to about 10% based on 
the entire weight of the coating. 

In addition to functioning as an anti-blocking 
material, the wax when incorporated into the coatings of 
the present invention also functions to improve the "slip" 
properties of the films coated therewith, i.e., the ability 
of a film to satisfactorily slide across surfaces at about 
room temperatures. 

Usually, the coatings of this inve~t"ion contain a 
relatively inert particulate filler additive. A filler 
which has found specific utility in the coating of this 
invention is fumed silica. The fumed silica is composed of 
particles which are agglomerations of smaller particles and 
which have an average particle size of,.for example, about 
2 to-9 microns, preferably about 3 to s microns Generally 
any finely divided inorganic solid materials such as silica 
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is ·c~ntemplated as a useful filler for purposes of the 
present coating. These include talc, calcium carbonate, 
diatomaceous earth, calcium silicate, bentonite and clay. 
The total amount of filler typically ranges from about 0.1 
% to about 80 %, specifically from about 0.3 % to about 7.0 
% based on the entire weight of the coating. When a clear 
film is needed the coating will not hinder clarity, in 
which case the particulate concentration will be relatively 
low, for example from about 0.1 % to about 10 %, 
specifically from about 0.3 % to about 7.0 %. The 
particulates are generally small in size, typically ranging 
from about 1 µm to about 10 µm, specifically from.about 3 
µm to about 7 µm. Further examples of fillers include 
kaolin, silica, aluminum silicates, clay and talc. Pulp is 
also contemplated. 

Preferred among the foregoing fillers are those that 
function as.antiblock/slip agents. Silica is a specific 
example of a filler which is found to function as in this 
manner. 

Opacity enhancing particulates may also be employed. 
These are relatively inert substances. Calcium carbonate 
is extensively used in thermoplastics, it is relatively 
inexpensive and easy to use. It can be used in its natural 
form but "precipitated calcium carbonate" which is prepared 
by chemical processes can be employed. Sometimes, 
particles of calcium carbonate are coated with a resin to 
reduce plasticizer absorption and this form can also be 
employed. 

The filler can also include pigment-imparting 
particulates. Pigments contemplated are organic or 
inorganic substances with particle sizes which are rarely 
less than 1 micron in diameter. Typical pigments include 
carbon black and titanium dioxide. Calcium carbonate can 
also act as a pigment. Other pigments not to be excluded 
by this. invention are metallic pigments such as particles 
of aluminum, copper, gold, bronze or zinc. These· pigments 
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are usually flake shaped particles which reflect light when - .· 
incorporated into the coating vehicle. 

The fillers, including inert particulate 

slip/antiblock agents, opacifying agents and/or pigments 

can be used in combination, depending upon the desired 

degree of translucency or opacity. Typically when the 

opacifying particulates and/or pigments are used the 

concentration is less than about 70 % of the total 

particulate concentration of the coating, specifically 

about 20 % to about 50 % of the total particulate 

concentration of the coating. 

Further specific examples of particulates which may be 

employed in addition to those noted above include acetylene 

black, alpha cellulose, aluminum silicates, barium sulfate, 

calcium silicate, calcium sulphate, cellulose, clays, 

diatomite, glass flake, keratin, lignin, lithophone, mica, 

microballoo~s, molybdenum disulfide, nepheline syenite, 

paper, pulp~ quartz, shell flour, talc, vermiculite and 

wood. 
Other optional additives which can be used, include 

cross-linking agents such as melamine formaldehyde resins 

which may be present in an amount, for example, of less 

than about 25 wt.%, anti-static agents such as 

poly(oxyethylene) sorbitan monooleate which may be present 

in an amount, for example, of_ less than about 10 wt. % and 

antifoam agents such as silicone oil or fluorocarbon which 

may be present in an amount of less than about 0.1 wt.%, 

based on the entire weight of the coating. 

The coating is made by combining all the ingredients 

sequentially or at the same time and mixing or blending 

them at room temperature and atmospheric pressure 

conditions in a conventional mixing apparatus. Typically, 
the coating is in an aqueous media having a solids content 
of about 1 to about 60 %, specifically about 5 to about so 

% based on the entire weight of the final coating 

composition. 
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The film to be treated with the coating of this 
invention can include any single or multi-layer 
thermoplastic material that can be formed into a thin 
film. The film can be clear or opaque. Contemplated 
thermoplastic materials include any polyolef in such as 
polypropylene, polyethylene, polybutene, polystyrene, 
polyvinyl chloride, copolymers and blends thereof. Other 
film materials contemplated include 
polyethyleneterephthalate and nylon. In multilayer films 
there are one or more skin layers 19cated on at least one 
surface of a thermoplastic core layer. The skin layer can 
comprise polyethylene, including medium and high density 
polyethylene, polypropylene, copolymer or terpolymer of C2-

C5 alpha olefins or blends thereof. At least one side of 
the film can comprise a heat seal or pressure seal surface. 
Typical heat seal materials comprise ethylene and propylene 
homopolymers, copolymers or terpolymers such as ethylene­
propylene, ethylene-propylene-butene-!, and 
polyvinylidenechloride polymers. Any of the materials can 
contain processing aids or inorganic particulates such as 
titanium dioxide or void initiating agent to enhance the 
whiteness or color of the substrate or to enhance 
antiblocking properties. 

A particular type of thermoplastic film which can be 
.advantageously coated with the coating compositions of this 
invention is molecularly oriented, isotactic polypropylene. 

After extrusion of the base polypropylene film 
utilizing conventional extrusion techniques, the film is 
heated and molecularly oriented by stretching it both in 
the longitudinal and transverse directions. The resulting 
oriented film exhibits greatly improved tensile and 
stiffness properties. 

Typically the polyolefin resin, such as polypropylene, 
is extruded through a flat sheet extruder die at a 
temperature ranging from between about 200 to about 2so 0 c, 
casting the film onto a cooling drum and quenching the 



10 

film. The sheet is then stretched about 3 to about 7 times 

in the machine direction (MD) orienter followed by 

stretching about 5 to about 10 times in the transverse 

direction (TD) orienter. 

The substrate can comprise at least 3-layers such as a 

film which comprises a core layer and two outer layers, the 
core layer comprising polypropylene and at least one of the 
outer layers selected from the group consisting of a 

copolymer or terpolymer of propylene and ethylene and/or 
butene-1 or ethylene homopolymer. 

In another embodiment of the invention, the substrate 
can comprise at least 5-layers such as a film which 
comprises a core layer, two intermediate layers contiguous 
to the central core layer and two outer layers, the polymer 

of at least one of the intermediate layers comprises 

polypropylene and the polymer of at least one of the two 
outer layers comprises a copolymer or terpolymer of 
propylene and ethylene and/or butene-1 or ethylene 
homopolymer. 

The coating composition of this invention may be 
applied to both surfaces of the film but this might pose 

blocking problems. Alternatively, one surface may have 

another coating composition applied to it on a side 

opposite to the toner receiving surface~ This other side 
of the film can be coated with a heat seal or a slip 
modifying material. 

The coated film may be applied to a support material 
which imparts stiffness or other quality to the substrate. 
Suitable supports include paper and paper board, cardboard 
or heavy sheet material, such as heavy plastic sheet, such 
as another polymer film or laminate, a metal foil such as 
aluminum foil, cellulosic webs, spunbonded polyolefin 

fiber. An adhesive suitable for laminating the film to 

the support can be a hot melt or room temperature sealable 
adhesive or water based adhesive. 
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A primer enhances binding of the coating of this 
invention to the uncoated film. Typical primers are 
polymers with good adhesion to the uncoated films such as 
polyethyleneimine and epoxy resins. 

Typically, prior to coating the film with the final 
formulated composition of this invention, the film surface 
is treated to create a high energy surface environment 
sufficient for the adhesion of a primer or other coating 
such as by flame or corona treatment or other method which 
can oxidize the film surfaces. Corona treatment is 
accomplished by exposing the film surface to a high voltage 
corona discharge while passing the film between spaced 
electrodes. After electronic treatment of the film 
surface, the coating can be applied. 

The coating can be applied to the substrate as an 
aqueous emulsion in-line after the machine direction 
orientation.but before the transverse direction 
orientation. This procedure is described in u.s. Patent 
No. 5,451,460. The uniaxially drawn film may be subjected 
to surface treatment prior to coating. 

Alternatively, the coating can be applied off-line, by 
any conventional method. For example, the film can be 
coated by roller coating, spray coating, slot coating or 

immersion coating. Gravure roll coating or reverse direct 
gravure coating are acceptable methods. The excess c~ating 
solution can be removed by squeeze rolls or doctor knives. 

Regardless of these methods, the amount should be such 
that upon drying a smooth, evenly distributed layer is 
obtained. A typical coating weight ranges from about 0.1 

to about lo g/m2 
• 

In one embodiment of the invention, the coating can be 
applied by coextrusion. 

The substrate can be of any desired thickness, 
although thicknesses will typically range from about 20 to 
about 100 microns for high speed equipment. 
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The invention provides a film which is suitable for 
use as a label stock structure. Label stocks need to have 
the attributes of good ink retention and the ability to 
preferentially adhere to a pressure sensitive adhesive, as 
compared to the ability of that adhesive to preferentially 
adhere to a release layer. 

A suitable·peelable label stock is often an assemblage 
of components. In one such assemblage, the components 
include: a base liner, optionally, a release layer disposed 
on the base liner, and a facestock with adhesive disposed 
between the baseliner and the facestock. The facestock is 
releasably adhered to the release layer on the base liner. 
In instances where the adhesive is pressure sensitive, the 
release layer is disposed on the base liner. In other 
cases, the adhesive may be activatable by application of 
heat, solvent, etc. Typically, when the adhesive is not 
pressure se~sitive, a release liner is unnecessary. 

For use as a base or core layer for label stock, the 
composite film form material of this invention is, usually, 
white opaque in order to provide a contrasting background 
for the printed matter applied thereto. 

Typical pressure sensitive adhesives are hot melt 
adhesives, for example, styrene-isoprene-styrene block 
copolymers ("S-246" available from Fasson, the "Duro-tak" 
line of adhesives sold by National Starch including "Duro­
tak 9866" and "Duro-tak 4206"), styrene-ethylene butylene­
styrene block copolymer compounds ("Duro-tak 9684" sold by 
National Starch); water-based pressure sensitive 
adhesives, for example, acrylic emulsions (sold by Unocal 
under product numbers 9612, 9646 and 9202, Air Products 
under product designations GP-2, LC-31 and SP-27, Rohm & 
Haas under product designation PS-67 and National starch 
under product designation Nacor-4537), ethylene vinyl 
acetate multipolymer emulsions (sold by National starch 
under the product designation "EVA-Tak 9685" and EVA-Tak 
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9715), rubber-resin emulsions (sold by Dyna-tech under 
-

product designation 2412); and solvent-based pressure 

sensitive adhesives, for example thermoplastic acrylic 

(sold by National starch under product designation "Duro­

tak 2434") , self-cross linking acrylic (sold by National 

Starch under product designation "Duro-tak 1068" and Duro­

tak 1077) and rubber-based compounds (sold by National 

Starch under product designation "Duro-tak 6172" and "Duro­
tak 9718"). 

Release liners contemplated are silicone release 

coated substrates. Substrates contemplated are 

supercalendered Kraft-brand paper, glassine, polyester 

(such as polyethyleneterephthalate), polyethylene coated 

Kraft-brand paper, polypropylene-coated Kraft-brand paper 

or a thermoplastic substrate sold by Mobil Chemical company 

under the product name "Proliner". Typically these 

substrates ~re coated with a thermally cured silicone 

release coating such as cross linked vinyl functionalized 

polydimethylsiloxane (sold by Dow Corning under the name 

"Syl-off 7686"). 

Release liners comprising substrates such as glassine, 

poly-coated Kraft-brand paper, polyethylene terephthalate, 

oriented or cast polypropylene, polyethylene or polystyrene 

can be coated with radiation or electron-beam curable 

silicone such as UV-curable silicone (sold by GE under the 

name "UV9300", "UV 9315" and "UV 9310C") and electron-beam 

curable silicone (sold by Goldschmidt under the name "RC726" 
and "RC705") • 

Typically, the pressure sensitive adhesive is coated 

onto the release liner and oven dried, typically at 

temperatures ranging from about 35° to about 125oc. 

However, the temperature of drying often depends upon the 

type of adhesive. Solvent-based adhesives are usually 

dried at about 66°C and water-based adhesives are usually 
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dried at about 93oc. After drying, the release liner is 
-

laminated to the adhesive anchor coated side of the label 

facestock. 
The toner can be applied to the coated film using any 

electrostatic printer adapted or designed to use liquid 

toner such as the Indigo brand "Omnius" or "E-Print Model 

1000" printers. 
Examples of the Invention 

Film samples were coated with four coating 

compositions prepared as described in the following 

examples. 

Example 1 
A coating composition is prepared by combining 1146 g 

of ethylene acrylic acid copolymer emulsion (MICHEM 4983 

sold by Michelman), 57 •. 3 g Carnauba wax (M-215 sold by 

Michelman), 1.15 g talc and a.as g fumed silica (SYLOID 42 

sold by the.Davison division of WR Grace). All the 

components are added to an aqueous solution. Water is 

added to bring the final coating composition to a solids 

content of 5%. 

Example 2 

A coating composition is prepared by combining 113a g 

of ethylene-acrylic acid copolymer (sold as MICHEM 4983), 

56.s g carnauba wax (sold as M-215), 1.13 g talc, a.as g 

fumed silica (SYLOID 4~) and 4.24 g sodium hydroxide. 

Water is added to bring the final coating composition to a 

solids content of 5%. 
Example 3 

A coating composition prepared in accordance with 

Example 3 of Docket 7811 is prepared by combining 19.9 % 

ethylene-acrylic acid copolymer, 10.3% acrylic polymer, 

32.4% clay, 25.8% talc, 6.4% titanium dioxide and 5.2% of 

commercial antistatic, suspension aid and defoamer 

additives in aqueous solution. This mixture is prepared to 

a solids concentration of about 46 to 48%. 
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Comparison Example - . 
An acrylic polymer coating is prepared from 962 g 

acrylic-methacrylic acid copolymer (sold as 90XW067 by 

Valspar), 3.17g sodium hydroxide, 18.52 g fumed silica 

(SYLOID 42), 52.9 g wax (M-215) and 0.53 g talc. Water is 

added to bring the final coating composition to a solids 

content of 5%. 
Evaluation of the Coatings 

Each of the coatings prepared as described in the 

above examples are applied to one surface of a coextruded, 

three layer biaxially oriented polypropylene film having a 

total thickness of 25.4 to 31.75 microns. 

The coatings are applied utilizing standard gravure 

coating apparatus and techniques. Prior to coating, the 

film is subjected to corona treatment and a 

polyethyleneimine primer is applied to the treated surface. 

The total w~ight of the coating of each example, on the 

oriented, treated, primed surface following drying, is from 
. ., 

about o • 1 to about 4 g/m~ • 

The coated films are tested using SW type Electroink -: 

type liquid toner on an Indigo "Omnius".electrostatic 

printer. The ink transfer blanket is maintained at a 

temperature of about 120°C. The printed films are 

evaluated by visually observing the quality of the print. 

Ink transfer is evaluated by visually examining how well 

the ink transfers from the blanket to the film, e.g. for 

completeness of the ink coating, beading and streaking. 

The performance in each test is given a rating of good 

(complete ink transfer), fair (almost complete ink 

transfer), medium (incomplete ink transfer), low (almost no 

ink transfer) and bad (no ink transfer, with all ink 

staying on the printer blanket). 

Ink adhesion is evaluated off-line by the T-peel test 

in which Scotch 610 tape is applied to the printed film by 

laying the tape onto the film and then rubbing it down 

firmly (but leaving one edge free). Then the free edge of 
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the t.ape is manually grasped and quickly peeled off of the - . 
film. This is done first after immediately applying the 

ink and then after aging the ink for 24 hours. The tape is 

examined for any ink residue and the film is examined for 

areas of missing ink. The performance in each test is 

given a rating of good (no ink is removed by the tape), 

fair (almost no ink is removed by the tape), medium (some 

ink is removed by the tape), low (almost all ink is 

removed) and bad (all ink is removed). 

Example Ink Transfer Initial Ink Ink Adhesion 
Adhesion after 24 

hours 

1 good good good 

2 good good good 

3 good fair good 

Comparison bad N/A N/A 
Example . 

It is apparent from the performance of the coatings of 

examples 1, 2 and 3 that the ethylene-acrylic acid 

copolymer based coating formulation effectively provides a 

liquid toner receiving element for electrostatic imaging or 

printing. In example 3 after aging for twenty four hours 

the ink is·not removed by the tape. In contrast, the all 

acrylic based coating formulation is ineffective, ink does 

not transfer from the blanket to the film, all the ink 

remains on the printer blanket. Since no ink transfers to 

the film, ink adhesion testing is inapplicable. 
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CLAIMED: - .·. 
1. An electrostatically printed thermoplastic film 

comprising a polyolef in substrate having on at least one 
side a coating for receiving toner derived from a liquid 
toner composition, the coating comprising a copolymer 
derived from a carboxylic acid containing vinylic 
unsaturation and having the toner composition 
electrostatically applied thereto. 

2. The electrostatically printed thermoplastic film 
of claim l in which the copolymer derived from a carboxylic 
acid containing vinylic unsaturation is a copolymer of 
ethylene and acrylic acid or methacrylic acid. 

3. The electrostatically printed thermoplastic film 
of claim 2 in which carboxylate groups of the acrylic or 
methacrylic acid are neutralized with a metal selected fron 
the group consisting of sodium, potassium, calcium or zinc. 

4. Tpe electrostatically printed thermoplastic film 
of claims l, 2 or 3 in which the coating further comprises 
an antiblock/slip agent. 

5. The electrostatically printed thermoplastic film 
of claims 1, 2, 3 or 4 in which the coating further 
comprises silica. 

6. The electrostatically printed thermoplastic film 
of claims 1 or 5 in· which the coating further comprises a 
wax. 

7. The electrostatically printed thermoplastic film 
of any of the foregoing claims in which the thermoplastic 
substrate comprises polypropylene. 

a. A printed label stock structure comprising an 
electrostatically printed thermoplastic film comprising tht 
polyolefin substrate of any of the foregoing claims, the 
polyolefin substrate having an adhesive applied to at leas~ 
one surface. 

9. The printed label stock structure of claim a 
which further comprises a ba·se liner releasably adhered to 
the adhesive. 

THIS SHE.ET HAS BEEN 
REPLACED 


