Exploring the Rheological Properties of
Dense Lipid Vesicle Solutions as Models for
Liposome Nanomedicines




PRESENTATION OVERVIEW




WHAT ARE LIPOSOMES?




WHY LIPOSOMES?



RHEOLOGY-THE STUDY OF
FLOW OF MATTER
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Liposome therapeutics will likely be
delivered through a syringe

Solution will experience shear stress going
through needle

How does concentration and shear rate
affect solution viscosity?

How can we predict volume fraction of
liposomes?
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RHEOLOGY EXPERIMENT

Torque

Measurements were taken using a
rheometer

Measures torque response of solution to an
applied force

Calculate viscosity

Made concentration series to study
relationship between concentration and
viscosity

Better estimate volume fraction



Viscosity vs. Shear Rate

VOLUME FRACTION
CALCULATIONS
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STABILITY
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What factors impact long term stability of
vesicle system?

Temperature?
Size?
Concentration?

What happens to DOPC liposomes when
they become unstable at different
conditions?

Multilamellar?
Aggregation?
?
What are the consequences for drug

delivery?

Generally assumed DOPC stable at high
concentration for about 2 weeks

No known data supporting



DYNAMIC LIGHT SCATTERING




STABILITY EXPERIMENTS

55°



STABILITY RESULTS FOR 200 NANOMETER VESICLES
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STABILITY RESULTS FOR 120 NANOMETER VESICLES
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STABILITY RESULTS FOR ROOM TEMPERATURE
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STABILITY RESULTS FOR 55° C
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RAW DATA

1(mg/mL) at 55°C-Raw Data
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Day 8
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SMALL ANGLE NEUTRON SCATTERING



SANS 100 NANOMETER RESULTS
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SANS 50 NANOMETER RESULTS
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CONCLUSION



FUTURE WORK
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