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Introduction

Liposomes
O Vastly used as drug delivery system.
Large list of approved medicines.

Complement cascade x

Pharmacokinetics of nanoparticles
Bertrand et al, Nature Communication 8, 777, 2017
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Complement cascade x
liposomes

Release of drugs?

j> Pharmacokinetics?
Biodistribution?

It has been shown to induce hypersensitivity reactions.

To evaluate the role of complement in the fate of
liposomes in mice and rats.

In vitro

Fluorescence after 100% fluorescence
complement activation in Triton-X
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o Blood sampling j> Pharmacokinetics
+ 6h .
Organ collection %
Digestion of spleen, liver, lungs, heart, kidneys.
+24h Analysis of 14C by scintillation counting.

FACS analysis of spleen.

C5a concentration in mouse

serum (ng mL")

Liposomes are weak activators of

the complement cascade

Mouse serum

Liposomes are stable in human and rodent sera
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In mice and rats, the only perceivable effect of complement cascade on pharmacokinetics was at later phase of distribution
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when a low dose of non-PEGylated liposomes was administered

Pl iy
7 S
= Z .
3
[ ) High dose

e
Z
&
1 00 ; g
- . -
-

‘\‘\‘-.\“ l'ﬂ'r,,_.’.
£ 2
=) 47 | I I
o 3
S

P77
£ )
(% I -
=z 5
2 &
> S
iy

" 4

3 t 5 3 v"“ 3 o
P - o x
LN L 10 ® 20 NS ° 10 ‘= 300 NS ke, < 300
- o) q o e 0 o — o] = O
- : < 200{ - 3 200 - = 200
o - = 100 i o 5 100 o < 100
. £ s ol £ S 0 £ S 0
PBS CVF S 14 = PBS CVF © =) PBS CVF © =) PBS CVF
- < 1 < o <
: o) : o)) (o))
i E i . a.,
_ 0.8 Q. . 0.8 " -4 08 NS o 0.8 NS
~ 0.6 —~ 0.6-
0.1 A . NS o 0.1 T | =) 0.1 —~ 061 T a) -~ 06
m CVF o 04 ~8 m CVF s ] o < 04 o < 0.4-
X 02_ © 4 02_ BQ\ Q 7 3\ Q 4 T
O PBS <1 8 7 O PBS Vs R X 0.2 X 0.2-
0.0l 1 Him 0.01 0.0 : s
PBS CVF PBS CVF 0.01 0.0--— . 0.0
0123455 0123456 0123456 PBS CVF 0 510152025 PBS CVF
Time (h) Time (h) Time (h)
{_) High dose () Low dose

" 4

100

o 5 10 15 20 25 PBS

Time (h)

100 Distribution of liposomes to

E; Lo, M B 26y . the spleen in mice
g jT g iT
o g 20 (o] s 20
= s 0= £ S 0 l Low dose - 6h
E 1 2 PBS CVF E 1 2 PBS CVF
8_ 0.15 8_ 0157  « © F’»»
o 0.1 o o 0.1 £ o010 L g .
X E 0.05] - = E o.os-i 7 i <@
-— 0.01 0.00 1.0 - 0.01 0.001 .8
CVF 0 5 101520 25 PBS CVF 0 5 10152025 PBS CVF =
Time (h) Time (h) £ 2
o
Complement proteins impact the distribution of liposomes to immune cells in 3 "
mice spleen PBS CVF

Live CD45* cells with liposomes
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Complement cascade is insufficient to

Macrophages'® . . _
5 BN cp3B220CDI{LNSh  Neutrophils' | PBS < CVF explain the fate of liposomes in
2 rodents.
® = cp3'B220° T cells PBS = CVF Complement proteins seem to trigger
® = cp3B220° B cells PBS >>> CVF the elimination of liposomes through
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B cells in the spleen of mice.
Neutrophils’ l

Further reading - Viana et al, Nanoscale, 2020!
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