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Focused Ultrasound (FUS): Concentrated
Ultrasonic Energy
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Thermal FUS (tFUS) augments cancer immunity cycle
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Tumor blood vessels may be standing in the
way of higher FUS efflcacy

Tumors grow rapidly, requiring 4 "\
fast vessel growth to | |
accommodate growing tissue Hypoxic
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Cell-cell coordination lost in
neoplastic tissue, yielding
disorganized, leaky network of
vessels

Tumor vessels prevent maximal
therapeutic efficacy




Vascular normalization — a potential solution!

Commentary | Published: 01 September 2001

Normalizing tumor vasculature with anti-angiogenic
therapy: A new paradigm for combination therapy

Rakesh K. Jain

Nature Medicine 7, 987-989 (2001)

Hypothesized that partially blocking tumor vessel
growth could improve tumor vessel function and
therefore improve the efficacy of other therapies

Can anti-angiogenic drugs improve the efficacy of tFUS
and potentiate systemic anti-tumor immune responses?




a-VEGFR2 modulates tumor immune
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tFUS moderately controls tumor growth

500k EMT6 cells
tFUS
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tFUS moderately controls tumor growth

500k EMT6 cells
tFUS
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a-VEGFR2 and tFUS synergize to enhance
tumor growth control and eradication
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a-VEGFR2 and tFUS synergize to enhance

tumor growth control and eradication
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a-VEGFR2 converts tFUS Iinto a T cell-
dependent, durable immunotherapy
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Primary tumor control from a-VEGFR2 + tFUS
IS T cell-dependent

500k EMT6 cells aCD4/aCD8
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o-PD1 further boosts the efficacy of a-VEGFR2
+ tFUS combination therapy
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e Conclusions and Impacts
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tFUS-mediated growth control is enhanced by

500k EMT6 cells
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tFUS-mediated growth control is enhanced by

aPD1 aPD1
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tFUS-mediated growth control is enhanced by

500k EMT6 cells
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Thermally ablative focused ultrasound — tFUS

Tumor antigen

Dendritic
tf cells

Antigen-
experienced
effector T
cells

Continuous Wave
High Intensity FUS

Takeaway: tFUS can destroy tumor tissue and induce
Immune responses against the tumor
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Confirming partial thermal ablation

60

% of tumor ablated

|
Sham tFUS tFUS
control preclinical clinical

Takeaway: tFUS achieves desired temperature, IS
partial, and approximates treatment in clinical trials
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Goal: Improve Focused Ultrasound
Efficacy with VEGFR?2 Blockade In
Solid Tumors

Paper 1. VEGFR2 blockade augments | ;; ‘ |

focused ultrasound-mediated model drug
Paper 1 Paper 2

delivery to solid tumors mFUS drug tFUS ablation
delivery VEGF immunotherapy

Paper 2: VEGFR2 blockade converts
thermally ablative focused ultrasound into a
potent driver of T cell-dependent anti-tumor
Immunity




Future Directions:

- Employing even larger model drugs \(
closer to the size of monoclonal
antibodies or large nanoparticles
Paper 1

 Track tumor growth effect of antibody  mrusdrue

delivery following DC101 + mFUS dlvery - VEGF

* Quantify antibody delivery with
ImmunoPET and correlate intratumoral
concentration with growth control




Future Directions:

« Examine T cell dependency of primary
tumor eradication with tFUS
combination therapy
Paper 2
 Exploring antigen acquisition and tFUS ablation

trafficking post-tFUS therapy

* Interrogate whether tFUS combination
therapy generates distal tumor control

VE_GF immunotherapy
#

* Clinical translation given clinical stages of

anti-angiogenics, anti-PD1, and tFUS

UMA
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