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Brief Background

* Composed of a lipid Bi-
layer

* Used to improve bio-
distribution and efficacy
of anti-cancer agents via
reduced systematic
toxicity

* Currently 12 drugs are
FDA approved to be
delivered liposomally,
with several in trials

* History in Buffalo
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Recent Research

* Much research has been focused TH ERMODOX®

on triggering localized drug release
via external stimuli

 Several light-triggered release
mechanisms have been looked at

Figure 2
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* Incorporating the photosensitizer e
HPPH into the liposome formulation, =~
our lab found that irradiation of the
formed nano-particles with a
wavelength corresponding to the
peak of HPPH induced
permeabilization of the liposomes
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Focus of my Research

* Up until recently, characterization
of the bio-distribution of O\

liposomes has been performed via O /’\N/\ )
fluorescence imaging of both /& Ry _)%
0 . 0

HPPH and Doxorubicin, a

commercial and potent 3G N
chemotherapeutic drug delivered
liposomaly g | o

* To better confirm the distribution OH,

and release kinetics of the PoP- O O
liposomes, Gadopentatic acid (Gd- Figure 3
DTPA) was actively loaded into the

particles, and the release can be

measured through T1 weighted

MR scans
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Pilot Study 1

* |V injection of Gd PoP-Liposomes
* MRI (baseline, 1hr, 24hr, 72hr)
 BLI/Fluorescence (24hr, 72hr)
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Pilot Study 2

* |V injection Gd-DTPA (baseline) followed by HPPH-Gd PoP (2hr post
EPC)

2 control, 2 EPC (2hr prior to HPPH-Gd)
* MRI (baseline, 2hr post EPC (baseline PoP), 4hr, 48hr)

* BLI/Fluorescence (2hr post Epc (baseline PoP), 4hr post, 24hr post,
48hr post)
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It appears that the EPC group sustains enhancement while the
control group goes back to baseline levels at 4hrs post PoP.




HPPH-Gd Fluorescence Time Course

Immediately Post PoP 4 Hrs Post 24 Hrs Post 48 Hrs Post
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e Although the MRI data suggests a reduction in the R1 starting at 4hrs, this
control shows an accumulation of the HPPH-Gd beginning at 4hrs and
increasing up to 48hrs.



Pilot Study 3

* Intra-Tumoral injection HPPH-Gd PoP

e 1 control

* MRI (pre/post injection)
* VTR, 3D-SPGR

 Ultra-Sound guided injection



Us guided Injection

Clear image of needle
Pre-PoP IT Post-PoP IT

* Using ultrasound guided injection, it was possible to inject into
center of the tumor.

 R1 map on the right shows clear enhancement in the center of
the tumor, likely where bulk of HPPH-Gd was injected

 However, some did leak and into the sub-Q space



HPPH-Gd MIP
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Other Work with PoP-Liposomes

* Looking at release kinetics of
liposomes with varying molar
ratios of lipids

* Monitoring release as a
function of power delivered
at varying fluence rates
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Future Plans

* Check the feasibility of light release in serum of Gd-DTPA for different
time points

* Intra-tumoral injections of sample monitored regularly over a period
to see whether or not there is a bio-redistribution

* Trying different lipids in the formulation for faster In-Vivo release

* Exam changes in T2 rates for our Gd-HPPH particles
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