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Efficient drug delivery to lung tumor and pulmonary fibrotic foci by
intrapulmonary administration of the lipid nanoparticles
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This study evaluated the delivery efficiency of the intraEulmonary
administration of antitumor small interfering ribonucleic acid (siRNA) and antifibrotic
agents-containing nanoparticles to mice with metastatic lung tumor and bleomycin-induced pulmonary
fibrosis. Fluorescence-labeled, siRNA-containing nanoparticles and liposomes were administered using
Liquid MicroSprayer. Fluorescent signals in the whole lung and in the tumor region following the
intrapulmonary administration of the nanoparticles and liposomes were strong and sustained. These
systems may be useful for the sustained distribution of anti-tumor siRNAs and anti-fibrotic agents
in tumor or fibrotic lungs and the optimization of therapy of respiratory diseases.
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Fig. 1 In vivo (A) and ex vivo (B) imaging of indocyanine green after the intrapulmonary administration of
its liposomal formulation and solution to mice with bleomycin-induced pulmonary fibrosis. Indocyanine
green-encapsulated liposomes and indocyanine green solution were intrapulmonary administered to mice.
At each time point after administration, in vivo fluorescence images were obtained using a multi-functional
in vivo Imaging system (MIIS; Molecular Devices). At 6 h after administration, ex vivo fluorescence
images in the lung, liver, kidney, and spleen were obtained using MIIS.
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Fig. 2 Time-course of the 6-CF concentrations in the lung tissue (A) and plasma (B) after the
intrapulmonary administration of its liposomal formulation and solution to mice with bleomycin-induced
pulmonary fibrosis. 6-CF-encapsulated liposomes and 6-CF solution were intrapulmonary administered to
mice. At each time point after administration, the lungs and plasma were collected, and then, 6-CF
concentrations in each sample were determined. o, liposomal formulation; e, solution. Each value
represents the mean + S.D. (n=4). *
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Fig. 3 Ex vivo imaging of Alexa Fluor 750-siRNA in lungs after intrapulmonary administration to mice
with metastatic lung tumor. Nanoparticle formulation containing alexa fluor 750-siRNA was administered
intrapulmonarily or intravenously to mice with metastatic BI6F10 lung tumor. (A) Fluorescence imaging
in the lung using MIIS. (B) The fluorescence intensity in region of interest calculated in the lung using
MIIS measurement and display software (Meta Vue ver. 7.10.1 (Molecular Devices)). Each value represents
the mean £ S.D. (n=4). *p <0.01.
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Fig.4 siRNA distribution in lung sections following intrapulmonary and intravenous administration to mice
with metastatic lung tumor. HiLyte Fluor 555-siRNAcontaining nanoparticles were intrapulmonarily and
intravenously administered to mice with metastatic lung tumor. At 4 h after administration, serial sections
were prepared by cryobiopsy. Red fluorescence indicates the distribution of siRNA in lung tissue. The
dotted line represents the tumor region (T). Scale bar is 100 pm.
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