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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
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NanoMedicine In Cancer

Apgaerable Drug Carriers
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VEGF-R2 Targeted Contrast
Agents In MeWo Tumor

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”

- ®  Quantified In Vivo by
Avas12al-avaigh MicroMarker.




Adult Mouse Melanoma
Relative Tumor Flow (3D)

Day 1 Day 4

Percent Percent
Flow: Flow:
3.18% 11.22%

Image sequence courtesy of Hastie, Chambers, Lacefield and Fenster,
Robarts Research Institute, London, 2005




Ultrasound-Triggered Drug
Deliver

Focused
Ultrasound

Ultrasound
triggered release

. Ultrasound triggerable nanoparticle
loaded w/doxorubicin

*DOX loaded onto pressure or temperature-sensitive nanopatrticles
*|_ocal changes in pressure and temperature due to focused

BOSTON| yltrasound delivered noninvasively
*Trigger release of DOX when and where needed




Acoustic Vaporization of Nanoemulsions
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37°C, 2-MHz, 6-cycle, 10ms pulse repetition period ADV pulse
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Chemotherapy of Ovarian Cancer Using
Paclitaxel-Loaded PFP/PEG-PLLA
nanoemulsions/US

N. Rapoport et al., J. Control Release 2009, in press
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Temperature-Sensitive Liposomes
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Moleeiar Cancer Thevapeutics 1377

Targeting tumor microvessels using doxorubicin encapsulated
in a novel thermosensitive liposome

Qing Chen,' Sheng Tong,! Mark W, Dewhirst,?
and Fan Yuan'

Dapartments of 'Bomedecal Engineasing and *Radiation
Oncodogy, Dike Unevarsty, Durhem, North Casokna

Abstract

Liposomal drugs accumadate only in pervascidar regions in
tumars after v, injection. Thus, they cannot kill tumos
calls in desper tissus layers. To circumvent this problam,
wa Invaestigated affects of doxomubicin (DOX) sncapsadat-
ed in a lysolecithin-containing thermosensitive lposome
ILTEL) on tumor microcirculation because damaging
microvessels would stop mstrient supply to deeper tumaor
oells. We used LTSL-DOX in combination with hyperther
mia to treat @ human squamous carcinoma xenograft
\FaDu} implanted in dorsal skinfold chambers in nude mice.
Before the treatment, the BBC wvelocity i tumors was
D428 — D037 mm/'s and the microvascular density was
3.83 + 0449 mmimm®. &1 24 hours after the treatment,
they were redoced to 0.003 0.003 mm/s and 0.BB
0.27 rmmimm®, respectively. The same treatment, how-
ever, caused only 32% decreass in the RBEC velocity amnd
ng apparent change in mecrovascular networks m normed
g2, liasues over the zame penod. LTSL and LTSL-DOX
alona kad no alfect on tumor microcirculation, and LTSL
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in cancer treatment {11=131 The lack of mprovement is
likely 0 be due to the low concentration of free drugs in
tumor tissues, although the total concentration of drugs
liae., free plus 1 poscma wiated drags) may not be low
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Energy Sources for Heating
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Focal Point High Intensity
Focused Ultrasound

Extracorporeal application of HIFU
Absorption of propagating waves results in rapid heating
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DOX Release From Temperature-sensitive
Liposomes

Drive Electronics

Focused

Liposomes

loaded with
DOX Thermocouple
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DOX Release From Temperature-sensitive
Liposomes

HIFU-mediated DOX release at 44 C
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ldeas 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
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