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Lung cancer remains one of the most lethal malignancies worldwide, demanding innovative = This thesis establishes an integrated framework for designing poly(B-amino ester)

therapeutic strategies that combine molecular precision with effective drug delivery. RNA nan_gparticles as inhalable carriers for RNA therapeutics. (1) Tailored pBAE chemistries

therapeutics, offer a transformative platform to modulate gene expression directly. Hgn’?ve ab["eo,_l\_l decoupled control of RNA condensation and surface functionality, revealing

)

their clinical translation is hindered by biological barriers such as enzymatic instak;,i"['ity élfunction relationships that govern cellular uptake and targeted transfection. (2)

cellular uptake, and limited bioavailability in target tissues. Nanomedicine provid}_e"ﬁs' """-.mucus analyses demonstrated that zwitterionic coatings minimize mucin

to overcome these challenges, yet most clinically approved RNA nanomedicines’ re 'i' ~Sinteractions and preserve nanoparticle mobility, identifying key determinants of

nanoparticles with restricted tissue tropism and stringent cold-chain storage r"equ raﬁion. (3) Finally, spray-dried nano-embedded microparticles achieved high

This work aims to develop a polymer-based nanomedicine platform capablé of : i |n efficiency, structural stability, and full recovery of nanoparticle activity,

RNA therapeutics safely and effectively to the lung, integrating advanc}“e‘s_‘ N RNA delivery. Together, these findings advance the rational engineering of

!

chemistry, nanotechnology, and pharmaceutical formulation. PN RNAna'ribmedicines toward clinically relevant pulmonary administration.
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Polymer synthesis pBAE functionalization NP formulation structure-function aproach Evaluation Translocation & transfection effeiciency Mucus models Physiological evaluation NP-mucus interaction Evaluation techniques Diffusivity Different polymer compositions
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