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viral

Kadenovirus
K‘% therapeutic
VA\/ nucleic acids
e.g. RV —-LV—-AV - AAV

+ high transfection efficiency

transient or constitutive expression

- immunogenic respons
safety (recombination wt virus)
insertional oncogenesis

high production costs
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non-viral

cationic &
neutral lipids

__cationic
~~ polymer

e.g. polymers — lipids - nanospheres

+ synthetic
mass production
safe
non-immunogenic

- low transfection efficiency
transient expression
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The cell membrane: ultrasound & microbubbles
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siRNA containing DOTAP:DOPE LPXs
» Equal amounts of DOTAP and DOPE
> 0, 2, 5 0or 15 mol% DSPE-PEG,,,-biotin
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SsiRNA containing LPXs

9 cationic LPXs
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L/ \ﬂ&mﬁ}{jﬂ(yﬁi{&ﬁ\ "~ DOTAP e Interaction with negatively
@\\% =2 " _,f_._n‘.,d-,fé_'zfd charged serum proteins
;%@fg@ QQ@% = e Rapid clearance from the
g%@% Mo, S = _z_;é; siRNA bloodstream
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DOPE .‘Ei—) ,J?’“\. Low transfection efficiency:
C‘“‘? / e Reduced uptake
@ DSPE-PEG,-biotin e Reduced endosomal release
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DSPE-PEG,,,-biotir

» Equal amounts of DOTAP and DOPE

> 0, 2, 5 0or 15 mol% DSPE-PEG,,,-biotin

lipid coated microbubbles

> 95 mol% DPPC
> 5 mol% DSPE-PEG,,,-biotin
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Microbubbles
microbubble nucleic perforations %
acids \\
% i)
O, i i
ultrasound ) O Q S ¢ ; '
% 0O° y gl 4
cavitation implosion

endocytosis

e Advantages: - non-invasive & locally applicable
- safe
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siRNA containing DOTAP:DOPE LPXs

» Equal amounts of DOTAP and DOPE
> 0,2, 5 or 15 mol% DSPE-PEG g-biotin>
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DPPC
(<
lipid coated microbubbles
. CaF10 =

» 95 mol% DPPC
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Characterization of the microbubbles
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Lipid coated microbubbles incubated with outside of the
Cy5 labelled streptavidin
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coat.
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Binding of LPXs onto the microbubble surface

0 mol% Unlabelled microbubbles incubated
with green labelled siRNA LPXs
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Higher biotinylation degree

Higher loading degree
of the LPXs on the microbubble
] surface.
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Cellular distribution w/o microbubbles and ultrasound

cell membrane
nucleus

are bound to
the cellular
membrane
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Cellular distribution w/ microbubbles and ultrasound

cell membrane
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Transfection efficiency analysis
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Black bars

Gene silencing of siRNA
LPXs without the use of
microbubbles and
ultrasound

The higher the PEGylation
degree of the LPXs,
the lower their silencing
efficiency
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Transfection efficiency analysis

Dark grey bars

Il -VB-US [ -MB+US

Gene silencing of free
lipoplexes with the use of
ultrasound
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Transfection efficiency analysis
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Drastic increase in silencing
efficiency with highly
PEGylated siRNA lipolexes
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Transfection efficiency analysis

Il -VB-US [ -MB+US

Gene silencing of siRNA
lipoplexes with the use of
microbubbles but without

ultrasound
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Ultrasound targeted gene
silencing possible
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The endosomal barrier - PbAEs for siRNA delivery
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Aim

synthesize different poly(3-amino ester)s (PbAES):

diamine OO
4,4’-trimethylenedipiperidine

- -

o] o]
diacrylate /AWO\/\/\OJ\/ /WO\/\/\/\OJ\/
o] (o]

1,4-butanediol diacrylate 1,6-hexanediol diacrylate

'J@OJV\NMN/\)L()@]{ ,®OMNMN/\)J\O®,
PbAE1 PbAE2

= cytotoxicity - SIRNA complexation - gene silencing
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Uptake, cytotoxicity and silencing efficiency
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Results

prolonged effect?
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Results
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Results

prolonged effect?
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Proposed mechanism

endosomal
burst
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Cellular barrier

— ultrasound & microbubbles: targeted, enhanced siRNA
delivery

Endosomal barrier

— PbAEs: non-toxic, efficient siRNA delivery systems acting
by creating an ‘siRNA depot’ inside the endo/lysosomes
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