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Challenges of Gene Delivery to Airways

• Limited permeability to polar molecules

• Thick tenacious secretion

• Biofilm or mucus based on DNA from inflammatory cells 

• Impaired mucociliary clearance or quick clearance

• Protective enzymes 

• Impaired lung function

Drug side

• Adequate drug loading

• Biodegradability and biocompatibility

• Preservation from nucleic acid/drug deterioration

• Aerosol stability
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Innovative non-LNP Gene Delivery system to Airway Mucosa

Not ideal for airway delivery
• Highly pro-inflammatory
• Antigenicity
• Not Aerosol viable

Lipid-based Nanoparticles NEEDTM (Nano Emulsion Effective Delivery:  
RIGImmune Inc.) is a proprietary non-LNP complex of 

surfactants & fatty acids to encapsulate RNA payloads
(patent pending) , which offers

• Aerosolization
• Enhanced RNA Transfection to human primary 

epithelium
• Particle integrity is maintained ex device
• Versatile Formulation
• GRAS excipients
• Safety advantages
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NEED Technology Compares Favorably with LNPs

NEED LNP
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CFTR mRNA NEEDTM delivery to air-liquid interface (ALI) cultured 
alveolar/bronchial epithelium

RIG-301
Optimised CFTR mRNAs 
(Northern RNA, Canada) 
formulated with NEEDTM

4h, then remove
24h- 72h 

incubation 

Apical treatment

AlveolAirTM or MucilAirTM [Epithelix]

z-average particle 
size 176.9 nm



RIG-301 delivery to ALI-Healthy Alveolar epithelium

Incubation time post delivery

CFTR 
(170 KD)
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Cystic fibrosis (ΔF508) airway Organoid assay [HiLung Inc.]

Airway organoid induction from CF-iPS cells 
Nat Methods. 2017, 14(11): 1097-1106

RIG-301 
treatment 

20 days

Forskolin
10µM

24 hrs

Harvest organoids from Matrigel, and 
resuspend in 5% Matrigel media

24 hrs 24 hrs

0hr 24hr
Data collection

3µM VX661/ 3µM VX445/ 1µM VX770
VX445: Elexacaftor
VX661: Tezacaftor
VX770: Ivacaftor

AI-base FIS assay
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Cystic fibrosis airway Organoid assay [HiLung Inc.]

VX445: Elexacaftor
VX661: Tezacaftor
VX770: Ivacaftor
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CONCLUSION

Our results demonstrate the capability of the NEEDTM platform to deliver 

optimised CFTR mRNA in ALI hAE and hBE cultures, as well as CF organoid. 

These preclinical data warrant further investigation of CFTR delivery and 

functional rescue in cells derived from CF patients.
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