What is claimed is:

Claim 1. A flow cell, comprising:
a base support;

a multi-layer stack positioned over the base support, the multi-layer stack

5 including:
a resin layer positioned over the base support; and
a hydrophobic layer positioned over the resin layer; and

a depression defined in the multi-layer stack through the hydrophobic material

and through a portion of the resin;
10 a first region of the depression including:
a first polymeric hydrogel; and
a first primer set attached to the first polymeric hydrogel; and
a second region in the depression including:
a second polymeric hydrogel; and

15 a second primer set attached to the second polymeric hydrogel, wherein

the first primer set is different than the second primer set.

Claim 2. The flow cell as defined in claim 1, wherein:

the first primer set includes an un-cleavable first primer and a cleavable second

primer; and

20 the second primer set including a cleavable first primer and an un-cleavable

second primer.
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Claim 3. The flow cell as defined in claim 1, wherein the hydrophobic layer is
selected from the group consisting of a fluorinated polymer, a perfluorinated polymer, a

silicon polymer, and a mixture thereof.

Claim 4. The flow cell as defined in claim 1, wherein the first and second

polymeric hydrogels have the same surface chemistry.

Claim 5. The flow cell as defined in claim 1, wherein the resin layer includes a
resin selected from the group consisting of a polyhedral oligomeric silsesquioxane-
based resin, an epoxy resin, a poly(ethylene glycol) resin, a polyether resin, an acrylic

resin, an acrylate resin, a methacrylate resin, and combinations thereof.

Claim 6. A method, comprising:

defining a depression in a multi-layer stack including a hydrophobic layer over a
resin layer by imprinting through a depth of the hydrophobic layer and through a portion

of a depth of the resin layer;

applying a sacrificial layer over a first portion of the depression, whereby a

second portion of the depression is exposed;

applying a functionalized layer over the sacrificial layer and over the second
portion of the depression

removing the sacrificial layer to expose the first portion of the depression;

applying a second functionalized layer over the first portion of the depression;

and

attaching respective primers sets to the first and second functionalized layers,

wherein the first primer set is different than the second primer set.

Claim 7. The method as defined in claim 6, wherein the resin layer includes a

resin selected from the group consisting of a polyhedral oligomeric silsesquioxane-
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based resin, an epoxy resin, a poly(ethylene glycol) resin, a polyether resin, an acrylic

resin, an acrylate resin, a methacrylate resin, and combinations thereof.

Claim 8. The method as defined in claim 6, wherein the hydrophobic layer
includes a fluorinated polymer, a perfluorinated polymer, a silicon polymer, or a mixture

thereof.

Claim 9. The method as defined in claim 6, wherein the first and second

polymeric hydrogels have the same surface chemistry.

Claim 10. The method as defined in claim 6, wherein the applying of the second

functionalized layer is performed under high ionic strength.

Claim 11. The method as defined in claim 6, wherein:
a first primer set is pre-grafted to the first functionalized layer; and

a second primer set is pre-grafted to the second functionalized layer.

Claim 12. The method as defined in claim 6, further comprising:

grafting a first primer set to the first functionalized layer after the first

functionalized layer is applied; and

grafting a second primer set to the second functionalized layer after the second

functionalized layer is applied.

Claim 13. The method as defined in claim 11 or 12, wherein:

the first primer set includes an un-cleavable first primer and a cleavable second

primer; and

the second primer set including a cleavable first primer and an un-cleavable

second primer.
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