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Method for Patterning Flow Cell Substrates
400

4

Prepare flow cell for a photoinitiated chemical
reaction, wherein the fow cell includes a substrate
having light coupling gratings formed thereon: a [rst
layer of material disposed over the substrate; a
second layer of malterial disposed over the first layer
of material; and nanowells formed in the second fayer
of material, wherein each nanowell fncludes a top
portion and a bottom portion
402

4

Stlanize the second layer of material
404

)

Coat the silanized second layer of material and
ranowells with a first group of reactants
406

i

Introduce & second group of reactants into the
nanowells, wherein the second group of reactarts
includes at least one target reactant, a copper chelated
ligand, and a light-sensitive photoinitiator system
408

4

Direct light internally within the flow cell through the
light coupling gratings to only the bottom portion of
cach nanowell for photo-intiiating a chemical
reaction between the first and second groups of
reactants, wherein the photo-initiated chemical
reaction covalently binds the target reactant to only
the bottom portion of each nanowell
410
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&

Method for Patterning Flow Cell Substrates
500

&

Fabricate a planar waveguide flow cell
502

i

Form a layer of light coupling gratings on a glass substrate layer
504

d

Deposit a core layer on the fayer of light coupling gratings
306

Deposit a cladding layer on the core layer
508
Form nanowell substrates in the cladding, wherein each nanowell substrate
includes a top portion and a bottom portion, and wherein the nanowell
substrates define interstitis] regions therebetween
510

.

Stlanize the cladding layer
512

i

Coat the silanized cladding layer and nanowell substrates with a first group
of reactants
514

4

Introduce & second group of reactants into the nanowell substrates, wherein
the second group of reactants includes at least one target reactant, a copper
chelated ligand, and a lighi-sensitive photoinitiator system
516
i
Dircet light isternally within the planar waveguide flow cell through the
light coupling gratings o only the bottom portion of each nanowell substrate
for photo-initiating a chemical reaction between the first and second groups
of reactants, wherein the photo-initiated chentical reaction covalently binds
the target reactant to only the botton: portion of each nanoweli substrate
518
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&

Method for Patterning Flow Cell Substrates
600

4

Fabricate a planar waveguide flow cell
602

l

Form a laver of Light coupling gratings on a glass substrate layer
604

L

Deposit a core layer on the layer of light coupling gratings
606

l

Deposit a cladding layer on the core layer
608

J,

Form nanowell substrates {u the cladding layer, wherein each navowell substrate inclhades a top portion
and a bottom portion, and wherein the nanowell subsirates define interstitial regions therebetween

610
l
Stianize the cladding layer
612
4

Coat the cladding laver and nanowell substrates with a first group of reactants, wherein the first group
of reactants further includes a hydrogel. a polymer, a copper ligand, azide moieties, and a light-
sensilive pholoinitiator system

614

Dirvect light of a predeternvined wavelength internally within the plavar waveguide flow cell to only the
bottom portion of each nangwell substrate for photo-initiating a chemical reaction between the
reactants in the first group of reactants, wherein the photo-imtiated chemieal reaction covalently binds
the polymer to only the bottom portion of each nanowell substrate
616

!

Inroduce a second group of reactants mto the nanowell substrates, wherein the second group of
reactants includes at least one target reactant, a copper ligand and a light-sensitive photoinitiator
system
618

|

Direct light of a predetermined wavelength internally within the planar waveguide flow cell to only the
bottom portion of sach nanowell suhstrate for photo-initiating a chemical reaction between the
covalently bound polymer and the second group of reactants, wherein the photo-mitiated chemical
reaction covalently binds the target reactant to only the bottom portion of each nanowell substrate
620

FIG. 6




