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Multiple Sclerosis what we know…

Genetics
Environmental

Modifiable risks

Created with BioRender.com
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Experimental autoimmune encephalomyelitis (EAE)

Myelin peptide
Adjuvant
Immune trigger

Burrows, David & McGown, Alexander & Jain, Saurabh & De Felice, Milena & Ramesh, Tennore & Sharrack, Basil & Majid, 
Arshad. (2018). Animal models of multiple sclerosis: From rodents to zebrafish. Multiple Sclerosis Journal. 25.
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EAE model



Do Liposomes accumulate in the CNS during 
Neuroinflammation?
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Uninjected control

Healthy control + 5 days

Healthy control + 2 days

9

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
0

1

2

3

Days post induction

M
ea

n 
EA

E 
sc

or
e

2 days
5 days

EAE + 5 days

EAE + 2 days

Do Liposomes accumulate in the CNS during 
Neuroinflammation?



Uninjected control

Healthy control + 5 days

Healthy control + 2 days

10

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
0

1

2

3

Days post induction

M
ea

n 
EA

E 
sc

or
e

2 days
5 days

EAE + 5 days

EAE + 2 days

Do Liposomes accumulate in the CNS during 
Neuroinflammation?



11

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
0

1

2

3

Days post induction

M
ea

n 
EA

E 
sc

or
e

2 days
5 days

Uninjected control

Healthy control + 5 days

EAE + 5 days

Healthy control + 2 days

EAE + 2 days

Do Liposomes accumulate in the CNS during 
Neuroinflammation?



12

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
0

1

2

3

Days post induction

M
ea

n 
EA

E 
sc

or
e

2 days
5 days

Uninjected control

Healthy control + 5 days

EAE + 5 days

Healthy control + 2 days

EAE + 2 days

Do Liposomes accumulate in the CNS during 
Neuroinflammation?



13

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
0

1

2

3

Days post induction

M
ea

n 
EA

E 
sc

or
e

2 days
5 days

Uninjected control

Healthy control + 5 days

EAE + 5 days

Healthy control + 2 days

EAE + 2 days

Do Liposomes accumulate in the CNS during 
Neuroinflammation?



14

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
0

1

2

3

Days post induction

M
ea

n 
EA

E 
sc

or
e

2 days
5 days

Uninjected control

Healthy control + 5 days

EAE + 5 days

Healthy control + 2 days

EAE + 2 days

Do Liposomes accumulate in the CNS during 
Neuroinflammation?



Mitoxantrone (MTX) for MS
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Anti-tumour 
drug

Established in 
the EAE model

Found to be 
effective in MS

Serious limitation: dose-dependent 
cardiotoxicity

Liposomal mitoxantrone 
(LMTX)
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Liposomal mitoxantrone (LMTX)  in EAE

MTX LMTX

0.5mg/kg 
VO/LMTX/MTX

VO = vehicle only
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What immune cells are affected?
MTX LMTX

Untre
ate

d VO
LMTX

MTX
0

10

20

30

40

Day 20 IL-17+ CD4 T cells

%
 o

f a
ct

iv
at

ed
 C

D4
 T

 c
el

ls ****
**

Untre
ate

d VO
LMTX

MTX
0

5

10

15

20

25

Day 20 GMCSF+ CD4 T cells

%
 o

f a
ct

iv
at

ed
 C

D4
 T

 c
el

ls **
**

*

Untre
ate

d VO
LMTX

MTX
0

2

4

6

8

10

Day 20 Leukocytes

Ce
lls

 (x
10

3 /μ
L)

*

Untre
ate

d VO
LMTX

MTX
0

1

2

3

4

Day 20 B cells

Ce
lls

 (x
10

3 /μ
L)



21

Summary:

• Liposomes accumulate to sites of inflammation
• CNS

• MTX in liposomes effective at significantly lower doses

Significance:

• Potential therapeutic opportunities
• More targeted delivery to site of inflammation
• Much lower concentrations of drug needed
• Reduction of side effects



Bruestle Group
Anne Bruestle
Nadia Roberts
Rebecca Buckland
Tony Xu
Aarti Gautam
Shruthisri Sridharan

Alicia Wilson

Rebecca Jaeger
Anna Blackledge
Abolfazl Amjadipour

Many thanks to all the 
mice involved

Supervisory Panel
Si Ming Man
Antje Blumenthal

Enders Group
Anselm Enders
Sandali Seneviratne
Fiona Ballard

Julia Ellyard

MS Research Australia 
Project Grant

Australian Government 
Research Training 
Program

22

Acknowledgements

http://clinical-laboratory.blogspot.com/2013/07/a-monument-to-laboratory-rats.html

Lipotek
Ines Atmosukarto
Jason Price
Katharine Gosling


	Slide Number 1
	Modulating delivery for MS treatments
	Modulating delivery for MS treatments
	Modulating delivery for MS treatments
	Multiple Sclerosis what we know…�
	Slide Number 6
	Slide Number 7
	Do Liposomes accumulate in the CNS during Neuroinflammation?
	Slide Number 9
	Do Liposomes accumulate in the CNS during Neuroinflammation?
	Do Liposomes accumulate in the CNS during Neuroinflammation?
	Do Liposomes accumulate in the CNS during Neuroinflammation?
	Do Liposomes accumulate in the CNS during Neuroinflammation?
	Do Liposomes accumulate in the CNS during Neuroinflammation?
	Mitoxantrone (MTX) for MS
	Liposomal mitoxantrone (LMTX)  in EAE
	Liposomal mitoxantrone (LMTX)  in EAE
	Liposomal mitoxantrone (LMTX)  in EAE
	Liposomal mitoxantrone (LMTX)  in EAE
	What immune cells are affected?
	Slide Number 21
	Slide Number 22

