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A New Hydrogel for Vaccines, Surgical Recovery, Wildfires, and More

hat's the common denominator between you and a bowl of jello? It's water
— both you and the jiggly dessert have H,O as the first ingredient. Unlike
the human body, however, jello is a hydrogel, a material made from a
network of cross-linked polymers saturated with water.




Hydrogels’ water content — sometimes more than
90% by volume — makes them ideal for applications
involving the human body, said Professor Eric
Appel, creator of a new hydrogel platform and
co-founder of startup Appel Sauce Studios.

Scientists have experimented with hydrogels for
decades, but Prof. Appel's creation possesses
new properties that make it particularly useful,
including changing from a solid to a liquid and
back again at almost literally the push of a
button. That ability, called shear thinning, makes
his hydrogels particularly well-suited to a range
of tasks, including administering many types of
drugs to patients through a needle.

The key to this unique property comes from non-
covalent cross-inked polymer bonds inside the
hydrogels that Prof. Appel likens to molecular
Velcro for their ability to get stuck and unstuck
almost instantly.

“The hydrogels go from being a solid object to
being almost like water, and that's what allows
them to flow so easily out of a needle,” he said.
“Then they immediately recover — since the
molecular Velcro snaps back together
instantaneously when it leaves the needle.”

Appel Sauce hydrogels can see a change in
viscosity of six orders of magnitude, Prof. Appel
said, something no other hydrogel is capable of.
With that chemistry in hand, he and his team
have spent years fine-tuning the materials to
precise levels of force to be easily injectable
through autoinjectors like those used for
Ozempic and other drugs. Their hydrogels are
also compatible with a wide array of chemical
“cargo,” meaning they can carry many different
kinds of drugs and other compounds. The team
has even explored using their hydrogels to help
fight wildfires.

Currently, Appel Sauce is developing variations
of their hydrogel for use in a range of biomedical
applications, including delivering GLP-1 agonists,
cytokines for cancer immunotherapy, and
vaccines, the latter of which is being supported
by a grant from the Gates Foundation. One big
advantage many of these applications rely on is
the gel's ability to rapidly re-solidify inside the
body after injection and slowly release
therapeutic compounds, a process that can
prevent toxicity and limit side effects while
enabling months-long therapies.

“The hydrogels go from being a solid object to
being almost like water, and that's what

allows them to flow so easily out of a needle””

Prof. Appel, alongside CEO Vivek Shenoy,

is now focused on building out Appel Sauce
Studios as an umbrella company to host various
spinouts focused on specific applications for the
hydrogels. The idea is that Appel Sauce will put
in the time and money to develop manufacturing
processes for the hydrogels, which the spinouts
can leverage for their own specific areas of use.

That structure will make it easier for the spinouts
to attract venture capital funding, and lowers the
amount of money each needs overall, Shenoy
said, which should mean faster translation to the
clinic. The structure also reduces overall risk

by spreading it across multiple spinouts, while
allowing them to learn from each other, he said.
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The process of getting to this point has been
complex from the perspective of both science
and intellectual property, which was where OTL
came in. Hydrogels can be difficult to patent,
as the basic idea has existed for quite some
time; additionally, the patents for the Appel
Sauce hydrogel portfolio are shared by multiple
institutions, which required attentive negotiations. ~ -
Shenoy said a positive relationship with OTL Vivek Shenoy
during that process that respected the needs of CEO of Appel Sauce Studios
both inventors and the company was a big help.

“I would say we were very pleased with where
we ended up, given the complexity,” he said.

Additionally, the office's High Impact Technology
Fund (HIT) worked alongside Appel to determine
regulatory requirements, find clinical pathways
for his hydrogels, and initiate the transfer of

the process to a contract development and
manufacturing organization. With their hydrogel
platform established, and the legal aspects of
the business taken care of, both Shenoy and
Prof. Appel say they're looking forward to putting
their hydrogels to work. They expect spinouts to
begin operating by 2026, meaning we may soon
see an altogether new kind of applesauce out in
the world.
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