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ARTICLES AND METHODS COMPRISING POLYACRYLATE PRIMER  

WITH NITROGEN-CONTAINING POLYMER 5 

 

BACKGROUND 

 WO 2012/138495 describes optical stacks comprising a first optical film comprising a 

plurality of structures comprising an optically active portion designed primarily to provide optical 

gain and optionally an optically in-active bonding portion disposed on a first surface bonded to a 10 

second optical film with a light-transmissive adhesive layer such that a portion of the structures 

penetrate the adhesive layer and a separation is provided between the adhesive layer and the first 

surface.   The optical stacks exhibit a combination of high peel strength and high retained 

brightness, particularly after aging.   

The adhesive layer preferably comprises an interpenetrating network of the reaction product of a 15 

polyacrylate component and a polymerizable monomer and the adhesive layer has an elastic 

modulus ranging from 100 to 2000 MPa at 25°C.  

 

SUMMARY 

 Although an adhesive layer comprising an interpenetrating network of the reaction product 20 

of a polyacrylate component and a polymerizable monomer can provide high peel strength with 

many optical films, it has been found that the peel strength can substantially decrease when 

attempting to bond a (e.g. prism or post) structure to a microstructured (e.g. diffuser) layer.  

However, it has been found that high peel strength can be obtained by providing certain primer 

layers on the microstructured (e.g. diffuser) layer.    25 

 In one embodiment, an optical film stack is described comprising a first optical film 

bonded to a microstructured surface layer of a second optical film with a cured adhesive layer.  

The cured adhesive layer comprises an interpenetrating network of a polyacrylate component and 

polymerizable monomer.  The second optical film further comprises a primer layer disposed 

between the cured adhesive layer and the microstructured surface of the second substrate.  The 30 

primer layer comprises a polyacrylate component and a nitrogen-containing polymer.  

 In a first aspect, there is provided an optical film stack comprising a first optical film 

bonded to a microstructured surface layer of a second optical film with a cured adhesive layer 

comprising an interpenetrating network of the reaction product of a polyacrylate and 

polymerizable monomer; wherein the second optical film further comprises a primer layer35 
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disposed between the cured adhesive layer and the microstructured surface layer of the second 

substrate and the primer layer comprises a polyacrylate and a nitrogen-containing polymer, 

wherein the polymerizable monomer is selected from the group consisting of an epoxy, a multi-

(methacrylate) and a monomer that contains reactive functional groups that react with the 

polyacrylate, and wherein the nitrogen-containing polymer is a homopolymer or copolymer of 5 

vinylcaprolactam, vinylpyrollidone, or a combination thereof.   

 In a favored embodiment, the first optical film comprises a plurality of structures 

comprising an optically active portion designed primarily to provide optical gain on a first surface 

bonded to the microstructured surface layer of the second optical film with the cured adhesive 

layer such that a portion of the structures penetrate the adhesive layer and a separation is provided 10 

between the adhesive layer and the first surface.
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Such primer layer is surmised to be beneficial for bonding other substrates.  Thus, in another 

embodiment, an article is described comprising a substrate and a primer layer disposed on the 

substrate wherein the primer layer comprises a polyacrylate and a nitrogen-containing polymer.  

The article further comprises an adhesive composition disposed onto the primer layer wherein the 

adhesive composition comprises a polyacrylate component.  In a second aspect, there is provided 5 

an article comprising a substrate, a primer layer disposed on the substrate, and an adhesive layer 

disposed onto the primer layer; wherein the primer layer comprises a polyacrylate and a nitrogen-

containing polymer and the adhesive layer comprises a polyacrylate component, wherein the 

polyacrylate component comprises a pressure sensitive adhesive, and wherein the nitrogen-contai 

ning polymer is a homopolymer or copolymer of vinylcaprolactam, vinylpyrollidone, or a 10 

combination thereof. In some embodiments, the adhesive is further bonded to a (e.g. second) 

second substrate or a release liner.  The (e.g. second) substrate may further comprise a 

microstructured surface layer wherein the primer layer is disposed between the cured adhesive 

layer and the microstructured surface.  

 Also described are methods of making articles.  In one embodiment, a method of making 15 

substrate is described comprising coating a substrate with a primer layer, the primer layer 

comprising a polyacrylate and a nitrogen-containing polymer; and disposing an adhesive layer 

onto the primer layer wherein the adhesive composition comprises a polyacrylate component. 

 

BRIEF DESCRIPTION OF DRAWINGS 20 

FIG. 1 is a cross-sectional view of a first substrate, a primer layer, an adhesive layer, and a second 

substrate; 

Fig. 2 is a cross-sectional view of a first substrate comprising a microstructured surface layer, a 

primer layer, an adhesive layer, and second substrate; 

FIG. 3 is a schematic side-view of a light directing film; 25 

FIG. 4 is a schematic side-view of a unitary discrete structure partially penetrating an optical layer;  

FIG. 5A and 5B is a schematic three-dimensional view of a light directing film;  

FIG. 6 is a schematic side-view of a light directing film;  

FIG. 7A and 7B is a schematic side-view of an optical stack;  

FIG. 8 is a schematic side-view of a light directing film;  30 

FIG. 9 is a schematic side-view of an optical stack;  

FIG. 10 is a schematic side-view of a display system;  

FIG. 11 is a schematic side-view of another optical stack;  

FIG. 12 is a schematic side-view of an optical system suitable for measuring optical gain;  

FIG. 13 is a schematic side-view of another optical stack.  35 
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DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

 With reference to FIG. 1, the present invention generally relates to an article 200 

comprising a substrate 220, a primer layer 225 disposed on the substrate, and an adhesive layer 

250 disposed on the primer layer.  The adhesive layer is typically further bonded to a (e.g. second)5 

















































































 

 

42

  

What is claimed is: 

 

1. An optical film stack comprising: 

a first optical film bonded to a microstructured surface layer of a second optical film with a cured 5 

adhesive layer comprising an interpenetrating network of the reaction product of a polyacrylate 

and polymerizable monomer; wherein the second optical film further comprises a primer layer 

disposed between the cured adhesive layer and the microstructured surface layer of the second 

substrate and the primer layer comprises a polyacrylate and a nitrogen-containing polymer, 

wherein the polymerizable monomer is selected from the group consisting of an epoxy, a 10 

multi-(methacrylate) and a monomer that contains reactive functional groups that react with the 

polyacrylate, and 

wherein the nitrogen-containing polymer is a homopolymer or copolymer of 

vinylcaprolactam, vinylpyrollidone, or a combination thereof.   

 15 

2.  The optical film stack of claim 1 wherein the first optical film comprises a plurality of 

structures comprising an optically active portion designed primarily to provide optical gain on a 

first surface bonded to the microstructured surface layer of the second optical film with the cured 

adhesive layer such that a portion of the structures penetrate the adhesive layer and a separation is 

provided between the cured adhesive layer and the first surface. 20 

 

3.  The optical stack of claim 2 wherein at least a portion of the first optical film or structures 

comprise a bonding portion that penetrates the adhesive layer. 

 

4.  The optical stack of claim 3 wherein optically active portions of the structures do not penetrate 25 

the adhesive layer. 

 

5.  The optical stack of claims 1-4 wherein the structures comprise prism microstructures. 

 

6.  The optical stack of claim 5 wherein at least a portion of the prisms comprise a post extending 30 

from an apex of the prisms that functions as an optically non-active bonding portion. 

 

7.  The optical stack of the previous claims wherein the optical stack has an optical gain of at least 

1.8. 

 35 

8.  The optical stack of the previous claims wherein the separation between the cured adhesive 

layer and the first surface provides an air interface. 

 

9.  The optical stack of the previous claims wherein the cured adhesive layer has an elastic 

modulus ranging from 100 to 2000 MPa at 25C.40 
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10.  The optical stack of the previous claims wherein the polymerizable monomer of the adhesive 

layer comprises a monomer comprising cationically polymerizable groups having a molecular 

weight less than 150 g/mole per cationically polymerizable group. 

 5 

11.  The optical stack of the previous claims the polymerizable monomer of the cured adhesive 

layer is an epoxy resin. 

 

12.  The optical stack of claims 10-11 wherein the cured adhesive layer further comprises a 

photoactivated cationic initiator. 10 

 

13.  The optical stack of the previous claims wherein the cured adhesive layer comprises about 35 

wt-% to about 75 wt-% of the polyacrylate.   

 

14.  The optical stack of the previous claims wherein the cured primer layer comprises at least 75 15 

wt-% of the polyacrylate.   

 

15. The optical stack of the previous claims wherein the polyacrylate of the primer layer, adhesive 

layer, or combination thereof is a pressure sensitive adhesive. 

 20 

16. The optical stack of the previous claims wherein the polyacrylate of the primer layer, adhesive 

layer, or combination thereof comprises at least 40 wt-% of monomeric repeat units comprising 

branched C4-C12 alkyl groups.  

 

 25 
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17.  The optical stack of the previous claims wherein the microstructured surface layer comprises a 

plurality of peaks and the peaks are of free of matte particles. 

 

18.  An article comprising a substrate, a primer layer disposed on the substrate, and an adhesive 

layer disposed onto the primer layer; wherein the primer layer comprises a polyacrylate and a 5 

nitrogen-containing polymer and the adhesive layer comprises a polyacrylate component,  

wherein the polyacrylate component comprises a pressure sensitive adhesive, and 

wherein the nitrogen-contai ning polymer is a homopolymer or copolymer of 

vinylcaprolactam, vinylpyrollidone, or a combination thereof. 

 10 

19.  The article of claim 18 wherein the adhesive is further bonded to a second substrate or a 

release liner. 

 

20.  The article of claims 18-19 wherein at least one substrate further comprises a microstructured 

surface layer and the primer layer is bonded to the microstructured surface layer. 15 

 

21.  The article of claim 20 wherein the microstructured surface layer comprises a plurality of 

peaks and the peaks are of free of matte particles. 

 

 20 


