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Microarray Patches (MAPSs)
X X
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Continuous Liquid Interface Production

Scalable printing at a high
resolution

Motorized e——— 5.4 pym pixel size

Stage Max build size:
X =15.3 mm
Resin y=9.5mm
Vat z=100 mm

Build
Platform

0,-permeable ———
Window

Custom vat design

Channels to improve oxygen
delivery
¢ reduce suction forces
¢ improve overall quality
of the print

Site of
Polymerization

Light Engine
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Lattice Microarray Patches (L-MAPSs)

« Biocompatible resin:

« KeySplint hard (used in FDA-approved dental
products)

« A platform capable of versatile cargo delivery:

Solid Lattice

Void cell

Strut

Solid-State Film Coating Liquid Droplet Coating

Scale bar = 650 um
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| Scale bar = 500 pm |
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Designing an L-MAP Library
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Optimal L-MAP Geometries

These geometries have:

l Needle Design Top View Side View
Square 2 Ti | ' . . e
e « The highest mechanical integrity (in silico
‘ modeling)
* Diverse SA : Volume for differing release
Square 3 Tier kl netiCS

Mechanical Integrity Score
30
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** Scale Bars = 500 um
Rajesh et al. (2024) In Review 1tier  2tier  3tier
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Mechanical Properties of L-MAPs

L-MAPs are strong enough to pierce skin: L-MAPs have more uniform penetration
100 .
compared to solid MAPs
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L-MAP penetration and adhesion in skin
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Solid and Liquid State Small Molecule Delivery
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Hybrid L-MAP for Solid-state OVA Protein Delivery

Protein Loading in MAPs
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L-MAPs for Liquid-state RNA Delivery
RNA loading in MAP 32 L
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L-MAPs — A Platform for Transdermal Vaccination
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Summary & Future Directions

« 3D-printing enables generation of uniqgue MAP geometries such as the L-MAP
L-MAPs are capable of increased cargo loading and improved skin penetration
 L-MAPs are a platform for solid-state AND liquid-state cargo delivery of:
1. Small molecules
2. Proteins
3. Nucleic acids
« Cargo release kinetics can be tuned by altering L-MAP geometry and excipient formulation
« Modular L-MAPs can be made for multi-cargo delivery, with different release profiles on a single
patch

Development of this technology sets the stage for:

aRdd

Development of A platform for

Tran;sde_r mal novel carriers for integrating
vaccination iIntradermal delivery and
strategies delivery sampling
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A p p e n d | X 1 Mouse Rat Pig Human
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1

319.85 g/mol [1] 5.85 (hydrophobic)

High molecular weight

Dissolution rate

Methylene Blue Dye governed by void
[2] volume and
exposed SA of
2 Methylcellulose 454.5 g/mol [3] 1.4 (hydrophobic) [4] voids
3 Sucrose 342.30 g/mol [5] -3.3 (hydrophilic) [6]
Reconstitution
rate governed by
4 OVA 45000 g/mol [7] E)\]/A: 12.67 —54.74 Hydrophilic n exnﬂ::i';llssA of Lipophilic
8
Dissolution rate
5 Texas Red Dye 625.2 g/mol [9] 2.87 [10] gove‘r'r:le'-clinl:zvoid E’ liquid small molecule
6 AlexaFluor 488 Dye 546.4 g/mol [11] -8 [10] solid-state small molecule
7 D-Lin MC3 Lipid Mix 586.84 g/mol [12] 17.687 [13] Dissolution rate I solidstate protein
governed by void
liquid nucleic acid LNP
8 RNA 533,000 g/mol [14] 1.2 [15] volume Bl Vquid nucleic ac

Low molecular weight
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