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Figure S1: Physicochemical characterisation of DiI-Lp showing; (A) hydrodynamic diameter. 

(B) zeta potential and (C) fluorescent intensity at excitation wavelength of 518nm and emission 

wavelength 565 nm. 
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Figure S2: Characterisation of 111In-Lp showing; (A) hydrodynamic diameter. (B) zeta potential, 

(C&D) radiolabelling efficiency and (E) radiolabelling stability overtime in PBS and 50% serum. 

0

20

40

60

80

100

120

0 10 20 30 40 50 60

%
 r

a
d

io
la

b
e

ll
in

g
 a

t 
th

e
  

a
p

p
li

c
a

ti
o

n
 p

o
in

t

Time (h)

PBS

Serum

0

20

40

60

80

100

Lipo1 DTPA

%
 r

a
d

ia
ti

o
n

 a
t 

th
e

 a
p

li
c

a
ti

o
n

p
o

in
t

111In-Lp

C D

E

10 100 1000
0

5

10

15

20

25

In
te

n
s
it
y
 (

%
)

Diameter (nm)

A B



 

Figure S3: IVIS Lumina II imaging of the brain with and without transcardiac perfusion of the 

animals with PBS under terminal anaesthesia. Images show that in the absence of cardiac 

perfusion there is a nonspecific DiI-Lp signal throughout the brain. In contrast, animals with 

cardiac perfusion show selective accumulation of liposomes only in the ipsilateral hemisphere, in 

close proximity to the infarct.  
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Figure S4: Selective liposomal accumulation into ischaemic cerebral cortex. (A) Schematic 

presentation of the experimental plan and the time frame for DiI-Lp intravenous administration 

after 20min of MCAo. (B) Ultrastructural changes in the brain endothelial cells in the cerebral 

cortex studied by EM early and late after MCAo and compared to naïve healthy brain. (C&D). 

White triangles indicate areas of low Cav1 expression in the healthy brain. Immunofluorescent 

staining showed co-localisation of DiI-Lp leakage with areas of enhanced Cav-1 expression when 

assessed both 2h and 24h after DiI-Lp I.V administration. Maximum DiI-Lp leakage detected when 

administered at 0.5h or 48h after MCAo indicating a biphasic window of therapeutic opportunities. 
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Cardiac perfusion was performed to remove any DiI-Lp that are still inside the blood vessels. Red 

arrows indicate the presence of transcytotic vesicles in the BECs.  



 

Figure S5: Selective liposomal accumulation into the ipsilateral striatum24h after DiI-Lp I.V 

administraion. Representative high magnification (100x with zoom factor 2) immunofluorescecet 

imaging of ipsilateral striatum at -0.58mm bregma showing DiI-Lp signal (red) inside Cav-1 

positive vesicles of the brain endothelial cells. Confocal images were obtained 24h after I.V 

administration of DiI-Lp into MCAo mice at; (A) 0.5h and (B) 48h following reperfusion. 
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Figure S6: Confocal images of (A) contralateral striatum (ST) and (B) contralateral cortex (CR) 

indicated minimum expression of Cav-1 and no DiI-Lp accumulation which confirm the selective 

accumulation of liposomes into the brain after ischaemic stroke. Images were obtained 2h 

following DiI-Lp I.V administration. White triangles indicate areas of low level Cav1 expression. 

  



  

Figure S7: Confocal images of (A) contralateral striatum (ST) and (B) contralateral cortex (CR) 

24h after DiI-Lp I.V administration into MCAo mice at 0.5h or 48h after reperfusion Images 

indicated limited Cav-1 expression and no DiI-Lp accumulation. White triangles indicate areas of 

low level Cav1 expression.  



 

Figure S8: Evaluation of DiI-Lp co-localisation with microglia and astrocytes in the ipsilateral 

cortex. Representative confocal images showing co-localisation of DiI-Lp with of Iba1 (activated 

microglial marker) and GFAP (astrocytes marker). Brain sections were analysed 24h following the 

injection of DiI-Lp intravenously into MCAo mice in the; (A) early phase (MCAo+0.5h) and (B) 

delayed phase (MCAo+48h) after reperfusion. Quantification of DiI-Lp co-localisations with (C) 

Iba-1 and (D) GFAP indicated <5% co-localisation with both markers.  

20 nm20 nm

20 nm 20 nm 20 nm

GFAP DiI-Lp Iba-1GFAP DiI-Lp Iba-1

A B

C D

0 .5 -2 .5 4 8 -7 2

0

5

1 0

1 5

T im e  a fte r  M C A o  (h )

%
 o

f 
D

iI
-L

p
 c

o
-l

o
c

a
li

s
a

ti
o

n

w
it

h
 I

b
a

1
 +

v
e

 c
e

ll
s

N S

0 .5 -2 .5 4 8 -7 2

0

5

1 0

1 5

T im e  a fte r  M C A o  (h )

%
 o

f 
D

iI
-L

p
 c

o
-l

o
c

a
li

s
a

ti
o

n

w
it

h
 G

F
A

P
 +

v
e

 c
e

ll
s

N S



 

MBP

DiI-Lp

Healthy

DAPI

NeuN

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

0.5h

Time of DiI-Lp injection after MCAO

4h 24h 48h

50 µm

50 µm

50 µm

50 µm

50 µm

A

B DiI-Lp co-localisation with MBP

30 µm
30 µm

Start of 
Occlusion

End of 
Occlusion

-20’ 0

Time of reperfusion (h)

Time of DiI-Lp I.V administration after reperfusion

24     264      6

DiI-Lp co-localisation with NeuN and MBP (2h after DiI-Lp I.V)
MCAo model

(20 mins) followed by 
reperfusion

0.5    2.5

Time after MCAo (h)

0.5-2.5  4-6  24-26  48-50  Healthy

MCAo + 0.5-2.5 h MCAo + 24-26 h 

48     50



Figure S9: Confocal images of DiI-Lp co-localisation with Neurons and oligodendrocytes in the 

ipsilateral striatum. A) 2h following DiI-Lp I.V administration into MCAo mice indicating no 

clear co-localisation of DiI-Lp with Neurons (green) and occasional co-localisation with 

oligodendrocytes (Cyan). B) Representative images of DiI-Lp co-localisation with MBP marker.  



 

Figure S10: Confocal images of DiI-Lp co-localisation with Neurons and oligodendrocytes in the 

ipsilateral cortex 2h following DiI-Lp I.V administration into MCAo mice indicating no clear co-

localisation of DiI-Lp with Neurons (green) and oligodendrocytes (Cyan). 

 

MBP

DiI-Lp

Healthy

DAPI

NeuN

50 µm

50 µm

50 µm

50 µm

50 µm

0.5h

Time of DiI-Lp injection after MCAO

4h 24h 48h

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

50 µm

Start of 
Occlusion

End of 
Occlusion

-20’ 0

Time of reperfusion (h)

Time of DiI-Lp I.V administration after reperfusion

4      6

DiI-Lp co-localisation with NeuN and MBP (2h after DiI-Lp I.V)
MCAo model

(20 mins) followed by 
reperfusion

-0.5    2.5

Time after MCAo (h)

0.5-2.5  4-6  24-26 48-50  Healthy

24      26 48      50


