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Movement and MND
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Motor neurone disease
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MND attacks the nerves

that control movement so

muscles no longer work

It does not usually affect the

senses such as sight, sound,
feeling etc.
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https://www.mndandme.com.au/

Around 35%
experience mild
cognitive change causing
difficulties with planning,
decision-making and

A further 15% of
people show signs of a
form of dementia resulting
in more pronounced
behavioural change.

people locked

in a failing body,
unable to move,
talk, swallow and
eventually breathe.

MND affects
people from all
communities.

https://www.mndassociation.org/about-us/who-we-are/mnd-key-facts/ https://alsnewstoday.com/als-treatment/
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Mechanism
of action

Reduce signals that
overstimulate and
damage nerve cells

Reduce a type of cell
damage called
oxidative stress

Blocks stress signals
in specific cellular
compartments

Reduces the amount

of toxic SOD1 protein

in people with SOD1
mutations

There’s no cure for MND.
Treatment is to increase survival.
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Opening up the Blood-Brain Barrier to Deliver Drugs

Fooused Uttrasound
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https://www.fusfoundation.org/the-technology/mechanisms-of-action/blood-brain-barrier-opening/
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FUS Optimisation
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FUS Optimisation

| THE UNIVERSITY
;ﬂf OF QUEENSLAND

< AUSTRALIA

0.33 MI1/30 sec/low MB dose

Pre-Gd T2 Post-Gd T2 T2

ASO only

Day 3

T1 concentration

--- FUS_enhanced
-=- FUS_normal

Time (min)

FUS+ ASO

Coronal e

4

o\

Coronal

-~

Sel T

-
4
—
o
A
¥
1

Total radiant efficiency [pfs] ! [pWWem?)
[
b4
-
o
]
|

Ex vivo Cy5 fluorescence

Ex vivo Cy5 fluorescence R

mm FUS+ ASO
mm ASO only



THE UNIVERSITY

Th erapeutlc StUdy IE‘ OF QUEENSLAND

AUSTRALIA

Day 45 (D45): Mice arrives @ UQ
Day 60 (D&0): First Injection

. Injections D119: Endpoint
O D45 D60 2 3 4 5 6 7 8 9 l i
V N 2 2 U T TR T T s
— +— — } $ $ +— +— +—t + |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 i
FUS only I
Age (Weeks) Onset of ALS B
- | Exvivocys |
T1 axial ﬂuﬁ;/(l_\;(():en{e | .o
Group Microbubble FUS No of mice L
dose exposure |
FUS only Yes Yes 6 i )
ASO only Yes No 6 __5_5
FUS +ASO Yes Yes 6 -
ASO only i
Ex vivo Cy5 50

T1 axial fluorescence

FUS+ASO | —]

¥*
4.5
ASO only -
Radiant EFficiency
T 1 T T 1 FUS + ASO )
ﬂ 2“1{}?- 4:10? 5:1[]? 3:10? 1:103 Calor Scale
Radiant Efficiency T1 axial , f:zu>:J ;’é\g; 51}::5e Fin = 4.3067




Therapeutic study
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« Motor Neuron Disease (MND) is a severe neurodegenerative disorder leading to muscle weakness and respiratory failure.

« Antisense oligonucleotides (ASOs) target genes in MND but face delivery challenges like low BBB penetrability.

 We have developed a FUS-assisted PEGylated lipid nanoparticle-based system for efficient ASO delivery into the CNS.

* Focused ultrasound parameters has been optimized for the transient opening the blood brain barrier.

« SOD1 ASO-loaded NPs successfully shown enhanced delivery into the CNS in the transgenic mice.

« Further studies needs to be carried out related to the long-term therapeutic effect of these nanoparticles on the transgenic mice
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