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Drug delivery to skin is blocked by stratum corneum
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Microneedles cross the stratum corneum barrier
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Microneedle technology comes in various forms



Solid microneedles to create pathways in skin

Drug delivery into skin
• Naltrexone
• STAR particles

Interstitial fluid out of skin
• Novel biomarkers



“Poke and patch”
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STAR particle clinical trials

• Lidocaine delivery in children (2022)

• Cosmeceutical agents (2022)

• Nucleic acid therapies for dermatology (undisclosed)



Why use blood to collect biomarkers?

Distribution of fluids in the body



Science Translational Medicine, 12 (2020) eaaw0285
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Coated microneedles for drug and vaccine delivery

Drug delivery via the skin
• Zolmitriptan
• Parathyroid hormone

Vaccine delivery to the skin
• Influenza vaccine



Clinical trials using coated microneedles

Zolmitriptan (migraine)
NDA submission

Parathyroid hormone
Phase 3 completed

Influenza vaccine
Phase 1 completed



Dissolving microneedles for drug and vaccine delivery

Vaccine delivery to the skin
• Influenza vaccine
• Measles & rubella vaccine



Microneedle patch developed at Georgia Tech



Microneedle patch developed at Georgia Tech



Microneedle patch developed at Georgia Tech
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Phase 1/2, randomized, active-controlled, double-blind, double-dummy, 
age de-escalation trial. 

Measles and rubella vaccine administered by
• microneedle patch
• subcutaneous delivery 

Study groups
• 45 adults [18-40 years] 
• 120 toddlers [15-18 months] 
• 120 infants [9-10 months] 

Local systemic adverse events, safety labs collected
Measles and rubella serum neutralizing antibodies measured 
Final study visit on day 180

Clinical trial design for measles & rubella vaccination study



Hollow microneedles for targeted tissue delivery

Targeting the skin
• Local anesthesia
• Insulin delivery

Targeting the eye
• Suprachoroidal space



Microneedle

Hypodermic needle

26 gauge 
hypodermic 
needle

Microneedle
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Steroid delivery to treat macular edema needs better targeting



Steroid delivery to treat macular edema needs better targeting
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Hollow microneedle to target the suprachoroidal space



Hollow microneedle to target the suprachoroidal space



Injection targets the suprachoroidal space



Injection targets the suprachoroidal space

Untreated tissue After suprachoroidal injection
 of India ink



• Treatment of macular edema 
• FDA approved in 2021
• Product launched in 2022



Summary



Questions?


