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The Gap Between Innovation and Delivery
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The future of pediatric biologics delivery is not just about better drugs-It’s about better delivery experiences.



Microneedle-array Patches (MAPs)
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Microneedle Patches are minimally invasive delivery systems designed to administer biologic therapeutics 

through micron scale projection into the skin.

Biologics that can be delivered:

Vaccines

Proteins

Peptides

Nucleic acids

Virus like particles

Precise delivery Minimally invasive Thermostable delivery
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WHY DISSOLVING MICRONEEDLES?

High Biologic Compatibility

High Drug Loading

No Removal Needed

Improved Safety Profile

Better Patient Experience

Ideal for Pediatric use

DELIVER.

DISSOLVE.

DISAPPEAR.
Dissolving MNPs uniquely combine high performance 

with a child-friendly experience-

Making them the most promising platform for next-

generation pediatric biologics delivery.

“Dissolving microneedles combine biologic compatibility with patient-centric delivery”.

Microneedle Patches (MAPs): Different Designs, One Goal



Clinical Translation of Microneedle Influenza Vaccination
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Under microscope After dissolving

Dissolving microneedle patch for influenza vaccine delivery

Phase I clinical trial: “Conducted by Emory University in collaboration with Georgia Institute of Technology”

Microneedle Patch

Safe and well tolerated: “Dissolvable MNPs were safe and well tolerated by study participants” 

Published in “The Lancet”: Results of this study were published June 27, 2017 in “The Lancet”
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Self administered MNP  
(applied for 20 min) 

Intramuscular Injection Administered MNP by healthcare-
worker  (applied for 20 min) 

Microneedle Patch for Flu Vaccination (against Influenza) 



Pediatric Clinical Translation of MRV Microneedle Vaccination
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First data in children Well tolerated and safe Comparable Immunogenicity Consistent with Preclinical data

First clinical study of 

MAP vaccination in 

children.

The Lancet, 2024



Safety and Tolerability of MRV-MNPs in Toddlers
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Translational MAPs Success Toward Next Generation Polio 
Vaccines
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Building on the first pediatric microneedle vaccine success toward VLP-based polio vaccines.

Enables next-generation 

biologic delivery



Overall Objectives  
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THE CHALLENGE

Drying stresses can destabilize

 VLPs and reduce antigen integrity

MAP fabrication requires dehydration

(vacuum drying/desiccation)

Antigen preservation is critical for 

immunogenicity and vaccine efficacy

Maintaining D-antigen integrity is 

essential for vaccine performance

96-well plate assay

VLPs + 

Excipients

Addition of mixture 

in 96-well plate

D-antigen measured 

using ELISA
Vacuum drying 

for 24 h

Excipients screening using a vacuum-drying approach in 96-well 

plates to mimic the fabrication conditions of microneedle patch 

formation.

Excipients screening using a vacuum-drying approach in 96-well plates 
to mimic the fabrication conditions of MAP formation
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• VLP-1, VLP-2 and VLP-3 were mixed together in 5:1:4 ratio with different percentage of excipients and 

dried under desiccator for overnight. ELISA was performed to evaluate the stability of VLPs (I, II and III) 

in the presence and absence of different percentage of excipients ranging from (10% to 0.1%). 

• The results demonstrated enhanced stabilization of VLPs when formulated with excipients. 
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ELISA results of excipients screening using 96-well plate 
assay to simulate the microneedle patch formation
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AI assisted excipient screening to stabilize VLPs in 96-
well plate assay

Based on the previous ELISA results, we subsequently 

applied an AI-driven screening approach to identify an 

optimal combination of excipients that could collectively 

stabilize all three VLPs in 96 well plate assay.

✓ Using a 96-well plate–based mixing assay of VLPs with selected excipients, we achieved approximately 80-90% antigen stability. 

VLP-1

VLP-2 VLP-3
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Combinations generated by AI 96-well plate mixing assay of VLPs with excipients 



Schematic Representation of MAP Fabrication
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1 PDMS mold

2
Addition of VLP I,II,III 

mixture with excipients

3 Addition of backing layer

4 Vacuum drying for 24 h

Peel out the patch
5

6
Cut down the needles 

and dissolve in buffer

Steps:
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❖ Graphs 1-4 shows 

data generated 

through AI.

❖ Following each round of 

AI screening, MAPs 

were fabricated using 

different groups.

❖ ELISA was 

conducted after 

dissolutions of 

needles to evaluate 

D-antigen recovery.

AI guided screening refines excipient combinations to enhance VLP stabilization

Key highlights

Sequential rounds of AI-guided excipient screening for the 
stabilization of VLPs in MAPs



Identification of lead excipients group to stabilize all VLPs 
following AI-guided Screening

❖ The microneedles were dissolved in an appropriate buffer, and the released antigen was quantified using ELISA.

❖ The percentage of D-antigen retention was calculated relative to the corresponding soluble VLP control 

formulation.

MAPs fabrication



Thermostability of VLP-loaded MAPs after one month
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Key highlights

❖ Three different excipients were 

used to make MAPs.

❖ MAPs stored for one month.

❖ Storage conditions:

      4 ℃, RT and 37 ℃.

❖ After one month, MAPs dissolved 

in buffer.

❖ D-antigen quantified using ELISA

             

         VLP-1, VLP-2 and VLP-3 

stable
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Preliminary Immunogenicity Results Following Prime 
Immunization

Week 0 Week 1 Week 2 Week 3

Bleed Bleed 



Conclusions
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Beyond Vaccination: Expanding the Potential of MAPs



Dissolving Ocular Microneedle Contact Lens

THE CHALLENGE

Low bioavailability, 

poor permeability 

into corneal

Invasive, retinal 

detachment,

hemorrhage risk

OCULAR 

DELIVERY

1 2

OUR SOLUTION

MICRONEEDLE LENS

Breaking the Ocular Barrier for Targeted Biologic Delivery



Microneedle Contact Lens
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