Cage vs Age: development of an
innovative nanotechnology to halt the
spread of hyperphosphorylated tau
protein in Alzheimer’s disease
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What is the focus of
the research?

To slow or stop the progression of Alzheimer’s
disease throughout the brain by engineering
a biologically-derived nanotechnology that
can target and disrupt extracellular pTau to
significantly reduce its transmission.

' How will this happen?

Stage 1: Determine the best biomechanistic
properties and functions for a suitable nanocage
platform, by investigating the criteria required to
therapeutically target pTau.

Stage 2: Investigate the effect of the nanocage
platform on braincell structure and function, and
use Alzheimer’s mouse models to test for toxicity.

Stage 3: Create an in vitro model to investigate
the ability of the nanocage platform to
selectively disrupt extracellular pTau and prevent
or reduce cell-to-cell spread.




' Why is it important?

In recent years, researchers have discovered that
a major contributor to the spread of Alzheimer’s

disease throughout the brain is the extracellular

transmission of misfolded Tau proteins.

Current medications for Alzheimer’s disease
alleviate some symptoms for patients, but they

do not modify the underlying brain mechanisms
that cause this terrible disease. Therefore, there
is only mild, short-term relief, and nothing to stop
the inevitable and devastating cognitive decline
of someone living with Alzheimer’s disease as it
continues to spread throughout their brain.

Whilst researchers have been investigating
ways to clear the existing pTau for some time
now, Dr Care and Miss Boyton are attempting a
completely new approach through the invention
of their “nanocage”. They are attempting,

for the first time, to specifically target the
transmission of pTau, and in particular, target it
in the extracellular space, which could neutralise
its toxicity, isolate it from the disease pathway
and stop it in its tracks. If successful, it could be
used as an early intervention for people with
Alzheimer’s disease, and give hope to hundreds
of thousands of Australians.




What are biomechanistic
properties?

Like other forms of mechanics, biomechanics
looks at the mechanical aspects of a system.
In the case of biomechanics, the cage
system is a biological one, so it includes the
effect the cage’s physical structure has on
its function.

In the case of “Cage vs Age”, it’s important
for the researchers to gain a very detailed
understanding of the cage’s properties

and how they can be engineered to
therapeutically target pTau. They test these
“biomechanistic” properties in vitro (tests
outside the body... think petri dishes and
test-tubes) to make sure they get them

just right.

Understanding the unique biomechanistic
properties of the cage will help them
re-engineer and then optimise the cage’s
functions, making it into a safe and effective
nanotechnology system for when the cage
becomes ready for use inside a human body.

Who’s undertaking the research?

& What will this mean for
<<

people with dementia?

A new and exciting way to slow or prevent
the progression of Alzheimer’s disease.

A significant step towards the creation of a
disease-modifying treatment for
Alzheimer’s disease.

Real hope that there is light at the end

of the tunnel.
@ What will this mean
for the future?

A basis to translate the findings into
pre-clinical models.

Hope for sufferers of other
neurodegenerative diseases, such

as Parkinson’s disease, thanks to a
technology that could be readily adapted
to disrupt other harmful proteins that
drive the progression of these diseases.
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based nanoparticles for the targeted delivery and controlled release of
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