High-tech gel aids delivery of drugs
28 August 2019
linking the siRNA molecules with other materials to
form nanoparticles that help to prevent siRNA
degradation and help the drugs enter cells. But
systemically delivered nanoparticle-incorporated
drugs tend to have low rates of reaching targeted
cells, necessitating multiple doses to have the
desired effect, which increases the risk of negative
side effects.
Biologically compatible hydrogels have been used
to deliver biologics or drugs directly to specific
areas in the body. A drug-infused hydrogel plug or
sheet can be placed directly where the drug is
needed—say in a joint or at a break in bone, or even
injected.

Gel aids delivery of drugs. Credit: Eben Alsberg

But one problem has been that drugs loaded into
hydrogels often diffuse out rapidly to surrounding
cells and tissues, providing an initial burst of drug
and not much more. The release can be delayed by
changing the porosity of the hydrogel, its
degradation rate and by tinkering with the affinity of
the drug for the hydrogel.

Alsberg together with Matthew Levy, associate
professor of biochemistry at Albert Einstein College
Drugs that help prevent the formation of unwanted of Medicine, and their colleagues developed a
or harmful proteins are currently being developed unique hydrogel strategy that allows for more
to treat a number of diseases, including cancer.
control over the release of siRNAs over time. By
The drugs are based on small interfering RNA, or chemically coupling the siRNA to the hydrogel via a
siRNA, which are pieces of nucleic acids that work linker that can degrade in the body, they can
by interfering with the production of proteins. But
control the release of the drug. When the hydrogel
getting these drugs to the right target, such as to a is placed in a water-based environment, such as a
tumor, remains challenging because siRNAs can
biological organism, water breaks the linker
degrade rapidly in the body—making systemic
between the siRNA and the hydrogel, releasing the
delivery inefficient. They also can have some
drug. In this kind of system, release of the drug is
difficulty entering cells where they do their work.
prolonged compared with when the siRNA is only
physically trapped within the hydrogel.
Eben Alsberg, the Richard and Loan Hill Professor
of Bioengineering and Orthopaedics at the
"We may be able to use this technology in the
University of Illinois at Chicago, and colleagues
future to, for example, prevent the production of
report on a hydrogel-based carrier that can deliver certain proteins that are known to promote certain
siRNAs directly to where they are needed. They
diseases, or to help transform stem cells into cells
report their findings in Science Advances.
needed to repair damaged tissue such as bone or
cartilage," Alsberg said.
Other researchers have had some success in
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More information: "Covalently tethering siRNA to
hydrogels for localized, controlled release and gene
silencing" Science Advances (2019). DOI:
10.1126/sciadv.aax0801 ,
advances.sciencemag.org/content/5/8/eaax0801
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