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Researchers develop nanofiber-based drug
delivery system for skin cancer

January 24 2024

A Novel Nanofiber-Based Drug Delivery System for Treating Skin Cancer
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The novel layer-by-layer assembled nanofiber DDS for sequential drug release can be
a promising therapeutic tool against complex diseases
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A layer-by-layer assembly of nanofibers using thermosensitive and poly-ionic
coatings alongside gold nanorods gives rise to a novel drug delivery system to

effectively target skin cancer. Credit: Myoung-Hwan Park / Sahmyook
University, Korea

Treating complex diseases such as skin cancer often requires
simultaneous administration of multiple anticancer drugs. The delivery
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of such life-saving therapeutic drugs has evolved with the rise of
nanotechnology-based drug carriers. Nanoplatforms offer numerous
advantages, including increased bioavailability, lowered dosages, and
improved biodistribution.

Now a team of researchers, led by Professor Myoung-Hwan Park from
Sahmyook University in South Korea, has developed a light-responsive
nanofiber-based novel drug delivery system (DDS) targeting skin cancer.
The DDS was studied in a detailed manner, beginning with its synthesis
and characterization to its biocompatibility, drug release profile, and
efficacy against skin cancer. These research findings are published in the
Journal of Drug Delivery Science and Technology.

Explaining the motivation behind the present research, Dr. Park states,
"Conventional drugs can be efficiently delivered in a controlled manner
through nano-engineered platforms, and such an approach increases the
overall effectiveness of the treatment. This approach improves outcomes
in cancer drug therapy by ensuring precise delivery at optimal dosages."

The researchers employed various innovative research methods in
developing a smart DDS against skin cancer. Overcoming the solubility
barrier of anticancer drugs is crucial and is achieved by coating them
with suitable materials for better release. The team created camptothecin
(CPT)-contained nanofibers (NFs), using electrospinning. The sequential
and controlled drug release from NFs was achieved by using a layer-by-
layer assembly process involving poly-ionic coatings to load doxorubicin

(DOX).

At pH 7.4, DOX was initially released to a lesser extent, and at pH 6, a
substantially larger release was noted. To externally control the drug
release profile of CPT, gold nanorods (GNRs) were used. Upon near-
infrared (NIR) exposure, the GNRs present in the nanofibers facilitated
localized heating, which in turn triggered the sequential and controlled
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release of CPT by causing the thermosensitive polymer to shrink and
swell.

Envisioning the long-term applications of their work, Dr. Park
concludes, "Our nanoplatform show[s] significant potential for real-life
practical applications in the form of topical drug products for various
skin disorders, such as psoriasis, skin cancer, skin wounds, bacterial and
fungal infections. Accordingly, the integration of nanofibers with on-
demand drug delivery systems can open up new possibilities for drug
therapy."

More information: Baljinder Singh et al, Light-responsive layer-by-
layer assembled nanofibers for sequential drug release, Journal of Drug
Delivery Science and Technology (2023). DOI:
10.1016/3.1ddst.2023.104910
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