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https://www.mndassociation.org/about-us/who-we-are/mnd-key-facts/

Thereôs no cure for MND. 

Treatment is to increase survival.

Movement and MND

https://www.mndandme.com.au/ https://alsnewstoday.com/als-treatment/
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MND and Gene therapy

Mead, Richard J., et al. Nature Reviews Drug Discovery 22.3 (2023): 185-212. Boros, Benjamin D., et al. Neurotherapeutics (2022): 1-14.Benkler, Chen, et al. Scientific Reports 8.1 (2018): 16393.



Gene therapy and FUS

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



Gene therapy and Nanoparticles

19 kDa

Cell + Cy5 

SOD1 ASO-

loaded CaP 

lipid NPs

Cell only 

(negative 

control)

Cell + Cy5 

SOD1 ASO with 

Lipofectamine 

(positive 

control)

Relative Integrated density

1.0 3.3 0.5



Project Overview
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FUS Optimisation
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FUS Optimisation
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Therapeutic study



Therapeutic study



Summary

• 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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