“Proximity Activated” smart nanoparticle for the delivery of siRNA to metastatic tumor cells
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Micelle Size (d. nm)

• DLS and transmission electron microscopy
(TEM) were used to characterize micelle size.
DLS showed micelles to have a diameter of
76nm in aqueous solution, and TEM showed
a diameter of ~40nm for dehydrated micelles.

Zeta Potential Measurement of micelles
over time

• These results indicate the potential of this
“Proximity Activated” carrier to enable tumorspecific delivery of siRNA in order to
overcome MDR and re-sensitize breast
cancers to standard chemotherapeutic
regimes

12

Zeta Potential (mV)

siRNA Condensation on Micelle

Cellular uptake of siRNA

N/P ratio
8:1 4:1 2:1 1:1 M
No Treatment

10

REFERENCES

8
6

Charge
shielded
micelles

4
2
0
0

Dynamic Light
• Gel Permeation
Characterization •Equipment
Scattering (DLS)
Chromatography (GPC)
• is
Gel
• Dynamic
Scattering
appliesLight
a light
source
a Permeation
type of size
Chromatography (GPC)
(DLS) applies a light
to solutions and then
exclusion
is a type of size exclusion
source to solutions and
observes
timechromatography
chromatography that that
then
observes the
the timedependant
fluctuation
separates
particles
separates particles
in a in a
dependant
fluctuation
in
in scattering
intensity.
solution based
on size.
scattering
intensity.
solution
based
on size.

0

4

Results: Effective siRNA Delivery by Smart Nanoparticle

Characterization Equipment

2

8

10

Reverse Addition Fragmentation Chain Transfer (RAFT)
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design to improve tumor targeting and efficient delivery of
siRNA designed to overcome MDR and re-sensitize breast
cancers to standard chemotherapeutic regimes.
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Cleavage Time (h)
• A micelle solution was prepared and treated with • Gel Electrophoresis was run to determine the
optimum N/P (NH3+/PO4-) ratio for siRNA
MMP-7. Zeta potential measurements were
condensation onto micelles. Samples of 8:1,
taken on DLS at time points up to 24 hours.
4:1, 2:1, and 1:1 were all prepared. As shown,
Zeta potential increased 6-fold over the time
the 4:1 ratio condensed most effectively.
period due to the gradual removal of the PEG
cloak of the nanoparticle. These results confirm
peptide cleavability in MMP-7 rich environments.
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• Flow cytometry was conducted to monitor siRNA
uptake in cells treated with this smart
nanoparticle design before and after MMP-7
exposure. Micelles were condensed with
siRNA, exposed to MMP-7, and then used to
treat breast cancer cells. Preliminary results
show more uptake after MMP-7 exposure time.
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