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The Journey to Treatments for AMD

Millions of patients are receiving 

frequent injections to treat wet age-

related macular degeneration (AMD)

2017
Ohio Lions Eye Research Foundation

Lois Hagelberger-Huebner Young Investigator Award



Clinical Need – Reduce Injections

Design Criteria

• Injectable

• Sustain release >6 months

• Protect/maintain activity of therapeutic

• Biodegradable

How can we help 
these patients?



Ocular Drug Delivery Research

• Intravitreal drug delivery systems for AMD

• New anti-inflammatory therapeutics for retinal diseases

• Tunable hydrogels for corneal delivery

• New treatments for ocular trauma and optic neuropathy

First Approach - Microparticles

Anti-VEGF loaded inside injectable polymer particles
Release lasted up to 6 months

Jiang et al. Mol. Pharm. 2020

Pengfei Jiang supported by 
OLERF 

MS CBE 2018
PhD CBE 2020

Currently Program Leader 
at PTC Therapeutics



Drug Delivery System Design
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Journal of Controlled Release 320:442-56 (2020)



Capsule Fabrication

260 µm (<1 mm) diameter

Anti-VEGF loaded core

Chitosan inner layer

Nanoporous PCL outer layer



Capsule Structure

Bi-layer design and 
pore size controls 

release

TERC™ prototype 
260 µm diameter

Hollow lumen for  
drug loading

Injectable High drug loading 
efficiency/protection

Tunable and 
biodegradable



Sustained Therapeutic Release

Long-term anti-VEGF release 

>6 months

Uniform release after 1 month

Therapeutic activity maintained 

>9 months in vitro

Increasing HEPES 

salt results in more 

pores in outer layer 

→ faster release

Higher salt

More layers



New Therapeutic Approaches

Dry AMD (early stage – geographic atrophy)

• Oxidative stress (ROS) level increases

• Inflammation increases

• Aggregation of polyunsaturated fatty acids and proteins (drusen)

Yellow drusen

Early sign of AMD

Nanoparticles as potential combinatorial 

therapy (VEGF and ROS pathways)

New Anti-Inflammatory Therapeutics

Redox-Responsive Nanoparticles

Jiang et al. Nanoscale. 2020

Allyn et al. Biomaterials Science. 2022



Tunable Extended-Release Capsule (TERC)TM
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Project Timeline: Inception to Present

Apr ‘20: 
Manuscript 

published in JCR

Feb ‘19: 
Submitted first 

patent application 
for capsule

Fall ‘16: KSR 
presents at 

UnEYEted & Ophth
Grand Rounds, 

meets MO

Jun ‘17: KSR & Pengfei
Jiang meet with John 

Lannutti to discuss 
capsule ideas

Sep ‘17: Funding 
from Ohio Lions Eye 

Research 
Foundation

Aug ‘18: Submitted 
invention disclosure

Spring ‘19: 
Exec. team 

begin 
diligence

Oct ‘20: Vitranu 
company 
formation

Nov ‘20: IP 
licensed from 

OSIF

Nov ‘20: Grant 
awarded from 

TVSF

Dec ‘20: GB 
appointed as 
Vitranu CEO

Oct ‘21: Closed 
on $1.5M seed 

funding 

Jan ‘22: 
Preclinical 
program 

commenced



Projected Path
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Small molecules
(e.g., glaucoma)

Anti-
VEGF

20252022 2023

Pre-clinical POC IND-Enabling First in Human

Initial Funding Series B

Registration: wAMD
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2024 2026

Q1 Q2

2027

Tolerability
(Complete)

Efficacy
Non-GLP PK

Q3 Q4

PIND 
Meeting

PIND 
Preparation

IND
Submission

EOP2
Meeting

Pre-clinical POC IND-Enabling First in Human

Registration: e.g. Glaucoma

Registration: Additional 
Indication

2028

Q1 Q2

Approval for anti-VEGF delivery via 351(a) Biologics License Application (BLA)
Approval for small molecule delivery via 505(b)(2) New Drug Application(NDA)

Series ABridge
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