WHAT IS CLAIMED IS:

layer,

A multilayer thin film medical device, comprising:

a first layer comprising a polymer-and-a-pore-fe e-agent;
a bioactive agent; and

a second layer #n-contactwith-the-bioaetive-agentcomprising a polymer;

wherein the bioactive agent is positioned between the first layer and the second

wherein the first and the second lavers are in contact with each other at a

periphery of the multilaver thin film medical device thereby sealing the bioactive agent

inside the multilaver thin film medical device

wherein the bioactive agent is not positioned between the first and the second

lavers at the perinhery of the multilaver thin film medical device, and

wherein the multilaver thin film medical device is confisured to release the

bioactive agent from surface of the first laver and the second laver.

2.

The multilayer thin film medical device of claim 1, wherein the device comprises

a furled structure.

3.

The multilayer thin film medical device of claim 2, wherein the furled structure is

substantially cylindrical.

4.

The multilayer thin film medical device of claim 2, wherein the furled structure is

substantially frusto-conical.

5.

The multilayer thin film medical device of claim 1, wherein the device comprises

an unfurled structure.

6.

The multilayer thin film medical device of claim 5, wherein the unfurled structure

comprises a substantially circular peripheral edge.

7.

The multilayer thin film medical device of claim 1, wherein the second layer is

PpOorous or non-porous.

8.

The multilayer thin film medical device of claim 1, further comprising a third

nanostructured porous layer positioned between the first layer and the bioactive agent.

9. The multilayer thin film medical device of claim §, wherein the third
nanostructured porous layer has an average pore size of between about 1 nm and about
100 nm.
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1410, The multilayer thin film medical device of claim 1, wherein the polymer
comprises a biodegradable polymer.

4211. The multilayer thin film medical device of claim 1410, wherein the biodegradable

polymer is PLA, PGA, PCL, PLGA, PLCL, or a combination thereof.-
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1+&12. The multilayer thin film medical device of claim 1, wherein the bioactive agent is

disposed in a plurality of reservoirs located across one surface of the second layer.

4913. The multilayer thin film medical of claim 1, wherein the second layer comprises
a plurality of reservoirs located across one surface of the second layer, wherein a first
reservoir of the plurality of reservoirs comprises the bioactive agent and a second

reservoir of the plurality of reservoirs comprises another bioactive agent.

2014. The multilayer thin film medical device of claim 1, wherein the bioactive agent is

present in a lyophilized form.

2+15. The multilayer thin film medical device of claim 1, wherein the bioactive agent

comprises a thin film of lyophilized material.

Z216. The multilayer thin film medical of claim 8, comprising a fourth ses-pereus layer
in contact with the second layer, a fifth layer comprising a reservoir comprising another

bioactive agent in contact with the fourth sen-pereus-layer, a sixth nanostructured layer
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in contact with the fifth layer, and a seventh micro-porous layer, esmprising-a-pelymer

and-a-pore-forming agent-in contact with sixth nanostructured layer.

2317. The multilayer thin film medical device of claim 8, wherein the bioactive agent is

disposed in a plurality of reservoirs located across one surface of the second layer.

2418. The multilayer thin film medical of claim 8, wherein the second layer comprises
a plurality of reservoirs located across one surface of the second layer, wherein a first
reservoir of the plurality of reservoirs comprises the bioactive agent and a second

reservoir of the plurality of reservoirs comprises another bioactive agent.
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comprises an unfurled structute.

33. The multilayer thin film medical device of claim 32, wherein the unfurled

structure comprises a substantially circular peripheral edge.

34, The multilayer thin film medical device of claim 28, wherein the secgnid layer is

porous Or non-porous.

35.  The multilayer thin film medical device of claim 28, further cofnprising a third
nanostructured porous layer positioned between the first porous layér and the bioactive

agent.

36. The multilayer thin film medical device of claim 35 /wherein the third

nanostructured porous layer has an average pore size of httween about 1 nm and about

100 nm.

37. The multilayer thin film medical device of'claim 28, wherein the polymer is a

biodegradable polymer.

38.  The multilayer thin film medical dg¢fvice of claim 37, wherein the biodegradable
polymer is selected from the group congfsting of a PLA, PGA, PCL, PLGA, PLCL, and

combinations or copolymers thereof

39. The multilayer thin film fredical device of claim 28, wherein the % porosity of

the first porous layer is betwgén about 20% and about 0.01%.

40.  The multilayer thn film medical device of claim 28, wherein the first porous

area between (Y7 mm? and 2000 mm?.

42.  Th€ multilayer thin film medical device of claim 28, wherein the second layer is

biodegpadable.

The multilayer thin film medical device of claim 36, wherein the second layer

oimbrses-POT
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44 Themultilaver thin filmmedical device of claim ’)Q’ swhereinthe bhiocactive agent

is disposed in a plurality of reservoirs located across one surface of the second layer.

45. The multilayer thin film medical of claim 28, wherein the second layer compri
a plurality of reservoirs located across one surface of the second layer, wherein a firgt
reservoir of the plurality of reservoirs comprises the bioactive agent and a secon

reservoir of the plurality of reservoirs comprises another bioactive agent.

46. The multilayer thin film medical device of claim 28, wherein the ploactive agent

is present in a lyophilized form.

47. The multilayer thin film medical device of claim 28, wherg{n the bioactive agent

comprises a thin film of lyophilized material.

43. The multilayer thin film medical of claim 35, compfising a fourth non-porous
layer in contact with the second layer, a fifth layer compfrising a reservoir comprising
another bioactive agent in contact with the fourth nog-porous layer, a sixth
nanostructured layer in contact with the fifth layey/ and a seventh micro-porous layer in

contact with sixth nanostructured layer.

49. The multilayer thin film medical dgvice of claim 35, wherein the bioactive agent

is disposed in a plurality of reservoirs Ig€ated across one surface of the second layer.

50. The multilayer thin film mgdical of claim 35, wherein the second layer comprises
a plurality of reservoirs located gcross one surface of the second layer, wherein a first
reservoir of the plurality of rgServoirs comprises the bioactive agent and a second

reservoir of the plurality gf reservoirs comprises another bioactive agent.

51. The multilayey thin film medical device of claim 28, wherein the bioactive agent

is a protein therapglitic, a small molecule drug, a large molecule drug or an aptamer.

53. The multilayer thin film medical device of claim 28, wherein the bioactive agent

mall molecule-therapeutic-selected-from-steroidss-rapamyein-or-prostaglandin—
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comprising;

positioning in a subject a multilayer thin film medical device comprising:
a first layer comprising a polymer and a pore forming agent;
a bioactive agent; and
a second layer in contact with the bioactive agent;
wherein the bioactive agent is positioned between the figét layer and the
second layer, and wherein the multilayer thin film structure i¢/in a furled state;
unfurling the furled multilayer thin film structure upon confact with a hydrating
liquid in the subject to produce an unfurled multilayer thin filmAtructure;
dissolving the pore forming agent from the first layer Of the unfurled multilayer
thin film structure to produce a porous first layer; and
releasing the bioactive agent from the medical d¢vice through the porous first

layer to locally deliver the bioactive agent to the tiss

55.  The method of claim 54, wherein the unfyrling and dissolving occurs

simultaneously.

56.  The method of claim 54, wherein Zhe unfurling and dissolving occurs

sequentially.

57.  The method of claim 54, yherein the releasing locally delivers an effective

amount of the bioactive agent gver an extended period of time.

58.  The method of claigh 54, wherein the releasing of the bioactive agent from the

medical device is substgatially zero order.

59. The method #f claim 54, wherein the positioning is in the eye(s) of the subject.61.

60.  The mefhod of claim 54, wherein the positioning comprises injecting the furled

device into fhe eye(s) of the subject.
61. he method of claim 60, wherein the injecting comprises intravitreal injection.

6Z o The method of claim 60, wherein the injecting comprises.subretinal injection.

Che
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63— Themrethod-of-ctaim-S4-wheretn-the-bioaetive-agent-is-a-protein-therapeutie, s,

smalil molecule drug, a large molecule drug or an aptamer.

64.  The method of claim 63, wherein the bioactive agent is a protein therapgftic

selected from ranibizumab, bevacizumab, trastuzumab, rituximab, gentuzum,

ozogamicin and cetuximab.
65.  The method of claim 54, wherein the polymer is a biodegradalhle polymer.

66.  The method of claim 65, wherein the biodegradable polyg€r is selected from the

group consisting of a PLA, PGA, PCL, PLGA, PLCL, and combinations thereof.

67.  The method of claim 54, wherein the pore forming Agent is selected from the

group consisting of gelatin, PEG, chitosan, or agarose.
68.  The method of claim 54, wherein the second/layer is porous or non-porous.

69.  The method of claim 54, wherein the rayo of biodegradable polymer to pore
forming agent in the first layer of the furled piultilayer thin film structure is between

about 1:5 and about 99:1.

70.  The method of claim 69, whergin the ratio of biodegradable polymer to pore

forming agent in the first layer of the furled multilayer thin film structure is about 9:1.

71.  The method of claim 54, wherein the % porosity of the porous first layer of the

unfurled multilayer thin filny/stracture is between about 20% and about 0.01%.

72. The method of cfaim 54, wherein the porous first layer of the unfurled multilayer

thin film structure hag’an average pore size of 30 pm or less.

wd of claim 72, wherein the porous first layer of the unfurled multilayer

thin film strucplire has an average pore size of 10 pm or less.

74. The method of claim 54, wherein the unfurled multilayer thin film structure has

an areabetween 0.7 mm? and 2000 mm?.

The method of claim 54, wherein the multilayer thin film medical device further

omprisesathird-ranostractured-porous-leyer-positioned-between-the-frst-layerand-the
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a biodegradable polymer.

76.  The method of claim 75, wherein the third nanostructured porous layer has an

average pore size of between about 1 nm and about 100 nm.

77. The method of claim 75, wherein the biodegradable polymer is selected from the

group consisting of a PLA, PGA, PCL, PLGA, PLCL, and combinations thegéof.
78.  The method of claim 54, wherein the second layer is biodegradalle.

79. A method of preparing a medical device, the method compriging:

sealing together a first thin film layer comprising a polymér and a pore forming
agent and a second layer comprising a bioactive agent; and

processing the multilayer thin film structure for a syfficient period of time to

allow the multilayer thin film structure to form a furled sfructure.

80.  The method of claim 79, wherein the sealingAs performed by heating defined

areas of the first and second layers.
81. The method of claim 80, wherein the $ieating is performed using an annulus.

82.  The method of claim 80, wherein/he heating comprises melting the first and

second thin film layers.

83.  The method of claim 79, yherein the bioactive agent of is disposed on the second

layer prior to the sealing.
84. The method of clajm 79, wherein the polymer is a biodegradable polymer.

85. The method of'claim 84, wherein the biodegradable polymer is selected from the

group consisting of/a PLA, PGA, PCL, PLGA, PLCL, and combinations thereof.

86.  The mgthod of claim 79, wherein the pore forming agent is gelatin, PEG,

chitosan or Agarose.

47—
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the first thin film layer is about 9:1.

90.  The method of claim 79, wherein the second thin film layer is biodegradgble.

91.  The method of claim 72, wherein the second thin film layer comprisgs a polymer
selected from the group consisting of a PLLA, PGA, PCL, PLGA, PLCL, gAd

combinations thereof,

92. The method of claim 79, wherein the bioactive agent is a pybtein therapeutic, a

small molecule drug, a large molecule drug or an aptamer.

93.  The method of claim 92, wherein the bioactive ageny/is a protein therapeutic
“selected from ranibizumab, bevacizumab, trastuzumab, rjfiximab, gentuzumab

ozogamicin and cetuximab.

94. The multilayer thin film medical device of£laim 92, wherein the bioactive agent

is a small molecule therapeutic selected from stgroids, rapamycin, prostaglandin, etc.

95. A method of preparing a medical defice, the method comprising:

fabricating a first nanoporous thip/film layer over a nanotemplate;

fabricating a second thin film Jdyer comprising a polymer and a pore forming
agent over the first nanoporous thinAilm layer;

removing the first and segOnd thin film layers from the nanotemplate;

combining the first ang/second layers with a third thin film layer comprising a
bioactive agent to produce gmultilayer thin film structure, wherein the first layer is
positioned between the sgtond layer and the bioactive agent;

sealing the mujfilayer thin film structure to bond the first thin film layer to the
third thin film layer/hereby sealing the bioactive agent within the multilayer thin film
structure; and

procesging the multilayer thin film structure for a sufficient period of time to

allow the mpltilayer thin film structure to form a furled structure.
96. e method of claim 95, wherein the sealing is performed by using heat

97,/ The method of claim 95, wherein the sealing is performed by using an annulus to

at.defined regions of the thin film lavers

el
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defined regions of the thin film layers.

99.  The method of claim 95, wherein the polymer is biodegradable.

100. The method of claim 99, wherein the biodegradable polymer is selepfed from the

group consisting of a PLA, PGA, PCL, PLGA, PLCL, and a combinatiof thereof.

101.  The method of claim 95, wherein the pore forming agent iggelatin, PEG,

chitosan, or agarose.

102, The method of claim 95, wherein the fabricating #he second thin film layer
comprising a polymer and a pore forming agent ovegfhe first nanoporous thin film layer,
further comprises removing the pore forming ageAlt to generate a microporous second

thin film layer.

103.  The method of claim 95, wherejd the ratio of polymer to pore forming agent in

the second thin film layer is betweeg about 1:5 and about 99:1.

104.  'The method of claim }#3, wherein the ratio of polymer to pore forming agent in

the second thin film layer j§ about 9:1.

105, The method gf claim 103, wherein the third thin film layer is porous or non-

porous and is bigdegradable.
106.  Thg'method of claim 104, wherein the third thin film layer comprises PCL.

107/ The method of claim 95, wherein the bicaciive agent is a protein therapeutic, a

sthall molecule drng a Tm‘gp moleculedmio or an aptamer
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O8——Fhe-method-of-clat-Ho6wheretrthe-broactiveagentisaproteimtherapeutic

selected from ranibizumab, bevacizumab, trastuzumab, rituximab, gentuzumab

ozogamicin and cetuximab.

109.  The method of claim 95, wherein the third non-porous thin film layer copiprises a
plurality of reservoirs and the method comprises depositing the bioactive agep in the

plurality of reservoirs.

110.  The method of claim 95, wherein third non-porous thin film layer comprises a
plurality of reservoirs and the method comprises depositing the biogCtive agent in a first
reservoir of the plurality of reservoirs and depositing another bigdctive agent in a second

reservoir of the plurality of reservoir.

111, A kit for local delivery of a bioactive agent to a sybject, the kit comprising a
multilayer thin film medical device comprising:
a first layer comprising a biodegradable polyfer and a pore forming agent;
a bioactive agent; and
a second layer in contact with the bioacfive agent;
wherein the bioactive agent is positighed between the first layer and the second

layer.
112, The kit of claim 111, whereinfthe device comprises a furled structure.

113.  The kit of claim 111, furffer comprising a syringe capable of injecting the device

in the subject.
114.  The kit of claim 1¥3, wherein the syringe contains the device and a carrier fluid.

115. A multilayer $hin film medical device, comprising:

a first non-porous layer;

whérein the bioactive agent is positioned between the first layer and the second

116/ The multilayer thin film medical device of claim 115, wherein the device

nmpriepc a furled struchue
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14— The-multilayerthin-film-medieal-deviee-ofelaim-116whereinrthe-furled-stroctire

is substantially cylindrical.

118.  The muiltilayer thin film medical device of claim 116, wherein the furled styficture

is substantially frusto-conical.

119.  The multilayer thin film medical device of claim 115, wherein the

comprises an unfurled structure.

120.  The multilayer thin film medical device of claim 119, wherefn the unfurled

structure comprises a substantially circular peripheral edge.

121.  The multilayer thin film medical device of claim 119, wherein the unfurled

structure is planar in shape.

122.  The multilayer thin film medical device of cjdim 115, wherein the first layer and
the second layer are in contact with each other atfhe edges of the multilayer thin film

thereby sealing the bioactive agent inside the pAultilayer thin film.

123.  The multilayer thin film medical ¢évice of claim 115, wherein the first non-

porous layers comprises a biodegradable polymer.

124. The multilayer thin film
polymer is PLA, PGA, PCL, P

dical device of claim 123, wherein the biodegradable

‘GA, PLCL,, or a combination thereof..

125.  The multilayer thiryfilm medical device of claim 115, wherein the second non-

porous layers compriseg a biodegradable polymer.

126.  The multilgger thin film medical device of claim 125, wherein the biodegradable

polymer is PLA/ PGA, PCL, PLGA, PLCL,, or a combination thereof.

127. Th¢/multilayer thin film medical device of claim 115, wherein the first non-

porous Jayers comprises a non-biodegradable polymer.

12¢/  'The multilayer thin film medical device of claim 115, wherein the second non-

orous layers.comprises-a-non-bicdegradable-pelymer
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129 The-multilayerthin-film-medieal-deviee-ef-claim—I+5wheretnthe-bioactt

is disposed in a reservoir located on a surface of the second non-porous layer.

130.  The multilayer thin film medical device of claim 129, wherein the reservoir

comprises another bioactive agent.

131, The muitilayer thin film medical of claim 115, wherein the biglctive agent is

disposed in a plurality of reservoirs located on a surface of the seggnd non-porous layer.

132.  The multilayer thin film medical of claim 131, whepéin the plurality of reservoirs

further comprise another bioactive agent.

133.  The multilayer thin film medical of claim /15, wherein the second layer
comprises a plurality of reservoirs located acrg€s one surface of the second layer,
wherein a first reservoir of the plurality of feservoirs comprises the bioactive agent and a

second reservoir of the plurality of resgfvoirs comprises another bioactive agent.

134, The multilayer thin film pfedical device of claim 115, wherein the bioactive agent

is present in a lyophilized forp.

135, The multilayer in film medical device of claim 115, wherein the bioactive agent

is a small molecule




19, The multilaver thin film medical device of claim 1, wherein the first and second

lavers are formed from a single film folded over the bioactive avent and sealed at the

periphery.

20, The multilaver thin film medical device of claim 1, wherein the bioactive agent is

a small molecule drug.

21. The multilaver thin film medical device of claim 20, wherein the small molecule

drug is selected from steroids, rapamyein. or prostaglandin.

27, The multilaver thin film medical device of claim 1, wherein the first laver and/or

the second laver comprises engineered pores.

23, The multilaver thin film medical device of ¢claim 22, wherein the engineered

POYEs are nanoporces.

24, The multilaver thin film medical device of ¢laim 22, wherein the engineered

POres are m 1610 POres.

25, The multilaver thin film medical device of claim 22, wherein the bicactive is a

3

protein therapeutic, a small molecule drug, a large molecule drug or an aptamer.

26. The multilaver thin film medical device of claim 25, wherein the bioactive agent

is a nrotein therapeutic selected from ranibizumab, bevacizomab. trastuzumab,

rituximab, genfuzumab ozogamicin and cefuximab.

27, The multilaver thin film medical device of claim 25, wherein the bioactive agent

is a small molecule drug is selected from steroids. rapamvyein, or prostaglandin,




