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BACKGROUND

We developed LGA-PEI, a novel polymer in which PLGA is depolymerized into LGA units and covalently linked to primary amines of PEI. 
This combination creates a potent, lower-toxicity nucleic acid delivery system. LGA-PEI forms nanoparticles with nucleic acids via 
electrostatic condensation between remaining PEI amines and nucleic acid phosphate groups.

B-PEI

PLGA

Nucleic acid

LGA-PEI

The nanotechnology has been optimized and 
thoroughly characterized, including its 
synthesis and interaction with nucleic acids. 
With diverse RNA or DNA payloads, it shows 
strong transfection, effective delivery to 
major organs, and a favorable safety 
profile in mice.

LGA-PEI provides a safer, scalable alternative to viral and lipid-based delivery systems, but its clinical translation is limited by 
aggregation during prolonged storage and transport.
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Physicochemical
● Hydrodynamic diameter
● Transmission electron microscopy

Biological
● Transfection efficiency
● Cell viability

A 2
80

 (m
AU

)

Volume (ml)

0 5 10 15 20 25 30 35 40

Prior Characterization
Effect of Cryo/Lyoprotectants on LPNPs

Physicochemical
● Hydrodynamic diameter
● Encapsulation assay
● Osmolality
 

Biological

● Transfection efficiency
● Cell viability

LPNP: LGA-PEI-based nanoparticles
LPNP-T: LPNP + Trehalose +Histidine buffer
LPNP-S: LPNP + Sucrose + Histidine buffer
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This study shows that LPNPs can be stabilized long-term in 
aqueous and lyophilized forms without losing functionality, 
supporting their potential as clinically viable, scalable, and 
logistically flexible nucleic acid delivery platforms.
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RESULTS OF LPNPs PRIOR CHARACTERIZATION 

Adding trehalose or 
sucrose cryo/lyoprotectants 
in histidine buffer 
preserved LPNPs 
physicochemical and 
functional properties while 
increasing osmolality 
toward physiological levels.

RESULTS OF LYOPHILIZED LPNP CHARACTERIZATION

Lyophilized, histidine-buffered LPNPs with trehalose or sucrose 
showed significantly enhanced long-term stability, maintaining 
physicochemical integrity, transfection efficiency, and low cytotoxicity 
even after 24 weeks at 37 °C.


