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Design and pharmacokinetic evaluations of polymeric carrier-based nano
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The aim of present study was to develop strategic drug delivery system via
respiratory system to achieve efficient delivery of biologics like antibody, protein, peptide, and
nucleic acid which have been mainly administrated by parenteral administration. Environmental
responsive fluorescent probe was selected as model drug to accurately evaluate the
biodistribution/retention of drug-loaded nanoparticles after intratracheal administration. To
control diffusiveness of inhalable particles within respiratory tracts, mucopenetrating and
mucoadhesive nanoparticle-loaded inhalable particles were designed. These formulations enabled
inner drug to control drug exposure at respiratory tracts. Based on these findings, the application

of novel strategy for respiratory DDS could contribute to effective delivery of target compounds to
not only respiratory tract but also systemic circulation.
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Table 1 Physicochemical properties of mucopenetrating nanocarriers (MP/NCs) and mucoadhesive

nanocarriers (MA/NCs).

In vitro mucopenetrating/mucoadhesive properties

particle size z-potential : :
samples mucin-particle
(nm) fresh/6h  (mV) fresh/6h . diffusivenessin AM property
interactions
MA/NCs 173/196 48/47 strong low mucoadhesive
MP/NCs 151/165 0/-7 weak high mucopenetrating

Particle sizes and z-potentials of MA/NCs and MP/NCs were measured after incubation in water for 6 h as

well asjust after preparation. Data represent the mean of three experiments.
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Fig. 1 Spectroscopic property of the P2 probe in simulated lung fluid (SLF). (A) Aggregation-caused
guenching effect in SLF/acetonitrile solution. Data represent the mean+S.D. of three experiments. (B)

Rekindling of the quenched P2 probe. e, Acetonitrile; and , SLF.
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Fig. 2 Distribution and retention of NCs samples (500 ng-NCg/rat) after intratracheal administration to
rats. (A) Confocal laser scanning microscopic images of the sectioned rat respiratory tract. Nuclei were
stained with DAPI (blue). NCswere stained with the P2 probe (red). (B) Invivoimaging system images
of the lung and respiratory tract.
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