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Overcoming biological hydrogel barriers remains a significant challenge in drug delivery. Recently, nanoparticle @
&

elasticity has gained attention as a crucial physicochemical property influencing bio-barrier penetration.
However, investigating elasticity-driven penetration behavior across dynamic biological environments remains a
complex task [1]. As an Initial approach to address this challenge, the current work investigates penetration
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behaviour of elasticity-modified nanoparticles across a mucus-mimicking hydroxyethyl cellulose (HEC) hydrogel. [ P (T
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Specifically, the study evaluates three distinct types of nanoparticles namely liposomes, lipid—polymer hybrid RS CEE
nanoparticles composed of phospholipids and poly(lactic-co-glycolic acid) (PLGA), and bare PLGA polymeric & LA bl o
nanoparticles. L J
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 The elasticity of the resulting nanoparticles was measured using atomic force microscopy (AFM) in liquid media oKk 5 PKGA -
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(a) Schematic representation of the nanoindentation measurement using AFM and (b) the corresponding force-distance curve

F. Elasticity comparison of nanoparticles. Data are shown as the means + SDs of 30 particles (ns, p>0.9999;
****n<0.0001) and G. Comparison of Liposomes, Hybrid NP and PLGA NP penetration in PBS and different HEC gel

In vitro Penetration Assay concentrations after 6 h. Data are shown as the means + SDs (n=3) (ns, p>0.05;*p<0.01; **p<0.001; ***p<0.0001)
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Transwell® Fluorescence For PLGA NP and Hybrid NP, particle penetration is independent of the gel concentration
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*Three concentrations of the HEC hydrogel (1%, 2% and 3% wi/v) were tested, and phosphate-buffered saline
(PBS) was used as control.

Test particle penetration behaviour in biological hydrogels
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