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Short-interfering RNAs (siRNAs) are a potential strategy for the treatment of cutaneous diseases. In this
context, liquid crystalline nanoparticles functionalized with specific proteins and peptide-transduction
domains (PTDs), which act as penetration enhancers, are a promising carrier
for siRNA delivery through the
skin. Herein, hexagonal phase liquid crystal nanoparticles based on monoolein (MO) and/or oleic acid (OA)
containing (or lacking) the cationic polymer polyethylenimine (PEI) and the cationic lipid oleylamine (OAM)
were functionalized with the membrane transduction
peptides transcriptional activator (TAT) or penetratin
(PNT). These nanoparticles were complexed with siRNA and characterized by particle size, polydispersity,
zeta potential, complexation efficiency and siRNA release. The formulations containing cationic agents
presented positive zeta potentials,
sizes on the nanometer scale, and complexed siRNAs at concentrations
of 10 μM; these agents were successfully released in a heparin competition assay. Cell culture studies
demonstrated that nanoparticles composed of MO:OA:PEI functionalized with TAT were the most efficient
at transfecting
L929 cells, and the uptake efficiency was enhanced by TAT peptide functionalization.
Thereafter, the selected formulations were evaluated for in vivo skin irritation, penetration and in vivo
efficacy using a chemically induced inflammatory animal model. These nanoparticles did
not irritate the
skin and provided higher siRNA penetration and delivery into the skin than control formulations.
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Additionally, efficacy studies in the animal model showed that the association of TAT with the
nanodispersion provided higher suppression of tumor necrosis factor (TNF)-α.
Thus, the development of
liquid crystalline nanodispersions containing TAT may lead to improved topical siRNA delivery for the
treatment of inflammatory skin diseases.

Keywords:
CELL-PENETRATING PEPTIDES;
LIQUID CRYSTALLINE NANODISPERSIONS;
PENETRATIN;
PSORIASIS;
SIRNA;
TAT

Document Type: Research Article

Publication date:
1 de Maio de 2016

More about this publication?

We recommend

Powered by

Formulation and Development of Ciprofloxacin
Nanoparticulate Ophthalmic Ointment for the
Treatment of Conjunctivitis: Preclinical Study in
Rabbit Model
Jinxin Song et al.,
Journal of Biomaterials and
Tissue Engineering, 2019

Hetero-Functionalized Gold Nanoparticles to
Silence AU-Rich Element Containing mRNAs in
RAGE-Expressing Inflammatory Cells: Preparation,
Characterization, and In-Vitro Evaluation
Gokila Devi Mathialagan et al.,
Journal of
Nanoscience and Nanotechnology, 2018

Curcumin-Loaded Lipid Cubic Liquid Crystalline
Nanoparticles: Preparation, Optimization,
Physicochemical Properties and Oral Absorption
Xiuli He et al.,
Journal of Nanoscience and
Nanotechnology, 2015

Increased Delivery of Doxorubicin Into Tumor Cells
Using Extracellularly Activated TAT Functionalized
Liposomes: In Vitro and In Vivo Study
Wenmin Yuan et al.,
Journal of Bionanoscience,
2014

Three Arginine-Rich Cell-Penetrating Peptides
Facilitate Cellular Internalization of Red-Emitting
Quantum Dots
Betty R. Liu et al.,
Journal of Nanoscience and
Nanotechnology, 2015

Preparation and characterization of octadecyl
quaternized carboxymethyl chitosan-mediated
cationic liposomes for co-delivery of siRNA and
paclitaxel
WeiGuang CHEN et al.,
Chinese Science
Bulletin, 2013

Vault nanoparticles engineered with the protein
transduction domain, TAT48, enhances cellular
uptake
Yang et al.,
Integrative Biology

A Novel Approach for Site Specific Delivery of
Anticancer Drug Using Peptide Functionalized
Metallic Nanoconstruct
Kavita Bansal et al.,
J Nucl Med, 2020

Application of Polyethylenimine-Based
Nanoparticles for RNA Therapeutics
World Scientific

Biosimilars Gaining in Popularity for Rheumatoid
Arthritis
Maureen Salamon,
Medscape

F

https://www.ingentaconnect.com/search?option1=keywords&value1=%27CELL-PENETRATING+PEPTIDES%27
https://www.ingentaconnect.com/search?option1=keywords&value1=%27LIQUID+CRYSTALLINE+NANODISPERSIONS%27
https://www.ingentaconnect.com/search?option1=keywords&value1=%27PENETRATIN%27
https://www.ingentaconnect.com/search?option1=keywords&value1=%27PSORIASIS%27
https://www.ingentaconnect.com/search?option1=keywords&value1=%27SIRNA%27
https://www.ingentaconnect.com/search?option1=keywords&value1=%27TAT%27
https://www.trendmd.com/how-it-works-readers
https://www.ingentaconnect.com/contentone/asp/jbte/2019/00000009/00000003/art00016?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Biomaterials_and_Tissue_Engineering_TrendMD_0
https://www.ingentaconnect.com/contentone/asp/jnn/2018/00000018/00000005/art00005?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Nanoscience_and_Nanotechnology_TrendMD_0
https://www.ingentaconnect.com/contentone/asp/jnn/2015/00000015/00000008/art00010?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Nanoscience_and_Nanotechnology_TrendMD_0
http://www.ingentaconnect.com/content/asp/jbn/2014/00000010/00000008/art00016?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Bionanoscience_TrendMD_0
https://www.ingentaconnect.com/contentone/asp/jnn/2015/00000015/00000003/art00019?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Nanoscience_and_Nanotechnology_TrendMD_0
https://www.sciengine.com/doi/10.1360/972012-974?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Chinese_Science_Bulletin_TrendMD_1
https://academic.oup.com/ib/article/5/1/151/5208310?searchresult=1&utm_source=TrendMD&utm_medium=cpc&utm_campaign=Integrative_Biology_TrendMD_1#129678109
http://jnm.snmjournals.org/content/61/supplement_1/95.short?utm_source=TrendMD&utm_medium=cpc&utm_campaign=J_Nucl_Med_TrendMD_1
https://www.worldscientific.com/doi/10.1142/9789814472869_0023?utm_source=TrendMD&utm_medium=cpc&utm_campaign=World_Scientific_TrendMD_1
https://www.medscape.com/viewarticle/914444?ecd=ppc_trendmd_acq_mscp_trendmd-pilot_display_englang-general-int

