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NanoMedicine in Cancer

Controlling the composition and 
structure of a biomolecule at the 
nanoscale presents a plethora of
diagnostic and therapeutic 
opportunities in cancer management



• Aptamer
– Short nucleic acid 
macromolecules composed from 
15‐40 nucleotides

– Designed to bind with a specific 
protein, including enzymes, 
membrane proteins, and 
immunoglobulins

– Can be conjugated with contrast 
agent for molecular imaging of 
disease with high specificity 

NanoMedicine in Cancer

Infiltrate

Irradiate

• Triggerable Drug Carriers
– Nanoscale vesicles designed to 
respond to externally applied 
signal

– Drugs, DNA, or siRNA can be 
encapsulated or incorporated 
with outer shell

– Targeting moieties can be 
included to increase localization 
of therapeutic agents 



QuickTime™ and a
 decompressor

are needed to see this picture.



› Region of Interest (ROI) is 

drawn for quantification

› Percentage of agents that 

bind can be quantified & 

graphed; 17.75% 

› Visualization of bolus 

injection –”Wash-in”

› Avas12a1-avatin labeled 

ligand

VEGF-R2 Targeted Contrast 
Agents in MeWo Tumor

QuickTime™ and a
Cinepak decompressor

are needed to see this picture.



Adult Mouse Melanoma 
Relative Tumor Flow (3D)

Day 1 Day 4

Image sequence courtesy of Hastie, Chambers, Lacefield and Fenster, 
Robarts Research Institute, London, 2005
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Ultrasound‐Triggered Drug 
Delivery

•DOX loaded onto pressure or temperature-sensitive nanoparticles
•Local changes in pressure and temperature due to focused 
ultrasound delivered noninvasively
•Trigger release of DOX when and where needed



Acoustic Vaporization of Nanoemulsions

37°C, 2-MHz, 6-cycle, 10ms pulse repetition period ADV pulse





Temperature‐Sensitive Liposomes



Energy Sources for Heating

High Intensity 
Focused Ultrasound

Extracorporeal application of HIFU
Absorption of propagating waves results in rapid heating



DOX Release From Temperature‐sensitive 
Liposomes

Liposomes 
loaded with 
DOX



DOX Release From Temperature‐sensitive 
Liposomes



Ideas for the Future

• Synthesize and test targeted 
ultrasound contrast agents for 
monitoring angiogenesis in tumors

• Synthesize and test two classes of 
temperature‐sensitive liposomes 
(polymer‐modified and paramagnetic)

• Investigate ultrasound‐triggered DOX 
release in animal model


