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1) Lung Diseases Are Amongst the Leading
Causes of Death Globally (WHO)

Solution: RNA Medicines to “Drug the Undruggable”

3) Approved RNA-Nano-Formulations Are
Not Suited for Inhalation Delivery

Solution: Biodegradable Polymer Nanoparticles

2) Approved RNA-Nano-Formulations
Accumulate in the Liver

Solution: Local Administration Routes

4) Nanocarrier Materials Are Commonly
Optimized by Trial-And-Error
Methodology

Solution: Rational and Computational
Predictions
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v Non invasive

v Local delivery
FPE
Systemic side effects )
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Large surface area
High vascularity
No serum proteins
Thin epithelium

requirements
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The delivery challenge
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Adapted from Xie and Merkel, Archiv der Pharmazie 2015
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Transferrin assembly

Tf-PEI SiRNA

Xie et al, JCR 2016
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Precision Cut Lung Slices (PCLS)
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Transfect with
Tf-(Mel-)PEI-siRNA

GATA3 expression

Analysis:
ATA-3 Silencing
Th2 Cytokines

Toxicity

(relative to siNC)

Kandil et al, JCR 2023
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eSpermine Oligomers with DCC- and EDTA-based linkers

eBiodegradable and biocompatible

Cellular uptake of
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Jin et al, Biomacromolecules 2024
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In vitro characterization
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16HBE140- cells

PBAE polyplexes containing 50 pmol siRNA against
GAPDH or scrambled control

MRNA levels by qRT-PCR 48h post transfection

Jin et al, Biomacromolecules 2024
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MD simulations
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spermine

80% oleylamine/20%
spermine

Steinegger et al, in preparation
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Al in RNA formulation

Synthesize
new materials
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Sieber-Schafer et al, unpublished
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Sieber-Schéfer et al, unpublished
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MO 5 In vitro gene silencing

GFP silencing in H1299/GFP cells
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Sieber-Schéafer, Jiang et al, in preparation
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MRNA delivery
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Summary and Outlook

* Summary:
* The potential of therapeutic RNA delivery for pulmonary diseases
* Efficacy testing in in vitro, ex vivo, and in vivo models of disease
* Al-based predictions for improved RNA nanocarriers

* Qutlook for pulmonary RNA delivery

* Synthesis of polyspermine-based bioconjugates
* Assessment in disease models

* Aim: Development of nanoparticle based nucleic acid therapies
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