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Our goals:

ÅFrom biology to therapy: searching for innovative therapeutic strategies
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Tumor Biology and Experimental Therapeutics

Our questions:

ÅTumor heterogeneity, cancer cell plasticity and stemness

ÅEpigenetic, transcriptional and metabolic programs

ÅTargetable pathways and molecular targets for eradication and 

reeducation of cancer

Our challenges:

ÅIntegrate nanomedicine approaches and targeted drug delivery

ÅImprove cancer modeling for preclinical studies



The promise of nanomedicine

ÅEnhanced drug properties: stability, solubility, circulating half-life

ÅEnhanced drug accumulation in tumors 

ÅImproved therapeutic index: lower toxicity and higher efficacy

ÅTargeted drug delivery: tissue-specific, cell-specific

ÅDelivery of biologicals: siRNA, miRNA, mRNA, DNA, proteins

ÅCombined drug delivery to improve efficacy and overcome resistance 

ÅEnabling of controlled drug release 

ÅImproving drug crossing of physiological barriers

ÅEnabling in vivo imaging for monitoring drug delivery and efficacy
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The power of nanomedicine
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The challengesof cancerbiology
ÅBarriersto success in cancertherapy (and cancernanomedicine)

ÅTumorheterogeneity

ÅTumorevolution: «movingtarget»

ÅCancercellplasticityand cancerstemness

ÅDiseaseprogression, metastasis, treatment resistance

ÅCell intrinsic factors

ÅGenomics, epigenomics, metabolomicsreprogramming

ÅCell extrinsicfactors

ÅTumormicroenvironment

ÅCell-cell interactions

ÅSecretedfactors
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Phenotypic transitions (EMT)
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Phenotypic transitions (EMT)

Cancer Cell, 2020

Cancer cell plasticity and tumor heterogeneity
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ÅCancer cell plasticity promotes intra-tumor heterogeneity and tumor evolution



The tumor ecosystem
The tumor and the microenvironment
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ÅTumor ecosystem: coordinated evolution of the tumor and the microenvironment



Precision cancer nanomedicine
ÅIntegrated view of disease and nanomedicines

ÅNanomedicineproperties
ÅStability and physical chemical properties

ÅDistribution in target and non-target tissues

ÅCellular uptake

ÅInteractions with biological systems

ÅDisease context
ÅTumor diversity, heterogeneity, evolution

ÅTarget expression and target essentiality

ÅTissue/organ diversity

ÅTherapeutic strategies
ÅTargeted therapeutics

ÅCombination therapies

ÅTME targeting and immunomodulation
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Precision medicine strategy to cancer therapy



Preclinicalpath to cancernanomedicine
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