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Re-engineering Cancer

Martin JD, et al, Nature Reviews Clinical Oncology, 2020



The promise of mechanotherapeutics and sonopermeation



Ketotifen decreases mechanical forces

Panagi M. et al, Clinical Cancer Research, 2024



Ketotifen decreases mechanical forces

Panagi M. et al, Clinical Cancer Research, 2024



Sonopermeation improves tumor perfusion

Mpekris F. et al, Neoplasia, 2024



Combined treatment improves the efficacy of nano-immunotherapy and 
chemotherapy
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Combined treatment effectively normalizes the TME

US Elastography- Stiffness

Contrast Enhanced US- Perfusion



Combined treatment effectively normalizes the TME
Histology



Ketotifen, sonopermeation and nano-immunotherapy/chemotherapy promotes immune cells 
infiltration and immunostimulation

Flow Cytometry



Ketotifen, sonopermeation and nano-immunotherapy/chemotherapy 
promotes immune cells infiltration and immunostimulation

Histology- activated CD8+ cells expression
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Effect of combination therapy in cytokines
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Combination of ketotifen and sonopermeation markedly enhances nano-
immunotherapy efficacy in breast tumors



Machine learning analysis of collected data reveals biomarkers predictive of response

BREAST PANCREATIC



Key Take-Home Message: Re-engineering the Tumor Microenvironment to Overcome Therapy Resistance
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