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The tumor mechanical micro-environment

* ' Cancercell
—" Fibroblast

Hyaluronan-HA

Hydrated HA
Collagen

Stylianopoulos et al., Trends in Cancer, 2018
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Re-engineering Cancer

The TME compromises delivery TME normalization increases delivery

Martin JD, et al, Nature Reviews Clinical Oncology, 2020
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The promise of mechanotherapeutics
and sonopermeation

Mechanotherapeutics Sonopermeation
v" Modulate mechanical forces in tumors v Enhance tumor perfusion non-invasively
x Can decompress only a 40% of the vessels x Collapsed vessels cannot deliver Microbubbles
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Ketotifen decrease mechanical forces
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Ketotifen decrease mechanical forces

Demographics and clinical characteristics SWE
Diagnosis Age  Gender Baseline Post-ketotifen Treatment p values
stiffness (kPa) stiffness (kPa) duration (days)
Patient1  Epitheliod leiomyosarcoma 70 F 8,90 6,70 123 0,026
Patient2  Myxofibrosarcoma 66 F 6,26 4,50 155 0,048
Patient3  Atypical lipomatous tumor 62 F 15,80 16,23 8 0,890
Patient4  Leiomyosarcoma 69 M 17,66 6,21 140 1,5E-04
Patient5  Pleomorphic leiomyosarcoma 47 F 7,68 7,21 8 0,881
Patient6  Synovial sarcoma 79 M 17,74 8,835 55 0,006
Patient7  Desmoid tumor 3 F 19,36 14,29 7 0,020
a P values are from non-parametric T-test, significant p values are in bold
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Sonopermeation improves tumor perfusion

Tumors size

Day 0 300 mm?
Implantation of SWE and CEUS 2hrs Sonopermeation SWE and CEUS 1hr post
MCA205 before sonopermeation sonopermeation and tumors removal

Cancer cells
N —— —

Mpekris F. et al, Neoplasia, 2024
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Experimental setup

elL18-4 Transducer
for SWE

L12-5 Transducer
for CEUS

Ketotifen i.p% \,
aPD1ip. <«
~

@l MiCI’ObUbb|eS iv. 4 " C5-1 Transducer
Doxil i.v. for sonopermeation

Philips EPIQ Elite
Ultrasound Scanner

Mpekris F. et al, Neoplasia, 2024
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Combined treatment improve the efficacy of
nano-immunotherapy in fibrosarcomas
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Combined treatment improve the efficacy of
nano- |mmun0therapy |n flbrosarcomas
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Combination therapy decreased hyaluronan
and collagen levels
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Combination therapy normalized tumor
blood vessels
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Combination therapy enhanced immune
cells infiltration
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Conclusions

Mechanotherapeutic Sonopermeation /

- Cancer Cells

e Fibrosis
‘ Stoma Cells
@® Microbubbles

> ICls
* Nanomedicines

W M1-like TAMSs
Mpekris F. et al, Neoplasia, 2024 W M2-like TAMs
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