
CLINICAL AND TRANSLATIONAL RESEARCH 

IN ONCOLOGY

Prof. Daniele Santini, MD PhD

Medical Oncology

Translational Oncology Laboratory

Campus Bio-Medico of Rome



DIFFERENTIATION 

(TRAP ASSAY)

ACTIVITY 

(OSTEOASSAY)

PBMCs

PURIFICATION

CD14 + CELLS

LABELING

WITH MICROBEADS

MAGNETIC

ISOLATION SEEDING 

UNDIFFERENTIATEDUNDIFFERENTIATED DIFFERENTIATED DIFFERENTIATED

RESORBED AREA

BONE LAYER

IN-VITRO MODELS OF BONE CELLS
• PRIMARY HUMAN OSTEOCLASTS



CHEMICAL 

DIGESTION

SEEDING

CELLULAR 

OUTGROWN

DIFFERENTIATION 

(ALP ASSAY)
ACTIVITY 

(ALIZARIN RED ASSAY)

UNDIFFERENTIATEDUNDIFFERENTIATED DIFFERENTIATED DIFFERENTIATED

IN-VITRO MODELS OF BONE CELLS
• PRIMARY HUMAN OSTEOBLASTS



IN-VITRO COCOLTURE SYSTEMS

Direct cocultures: • Osteoblasts/ Osteoclasts • Osteoblasts/ Cancer cells

Prostate cancer cell

Osteoblasts

Osteoclasts

Osteoblasts



• Blocks alpha-hydroxylase (CYP17)

• Indication: First line metastatic castration resistant prostate cancer



Abiraterone treatment inhibits osteoclast differentiation and activity 

both in presence and absence of steroids



Abiraterone treatment increases osteoblast differentiation and activity  

both in presence and absence of steroids



• Blocks MET and VEGFR2

• Indication: Second line metastatic 

renal cancer



Cabozantinib inhibits osteoclast

differentiation and activity

* P < 0.05

Cabozantinib does not affect

osteoblast differentiation and 

activity
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(In collaboration with Prof Trombetta, Dr Rainer, TISSUE ENGINEERING LABORATORY UCBM)

BREAST CANCER STEM CELLS AND 

TUMOR ASSOCIATED MACROPHAGES (TAM) 

CO-COLTURE USING CELL-ON-CHIP MODELS

Establishment of a cells-on-chip model re-creates the physiology of the tumor milieu to study the 

Cancer Stem Cells /TAM interplay within a time lapse microscopy system



MACROPHAGES INTERACTION WITH  CANCER STEM 
CELLS: CELL-ON-CHIP MODEL

BREAST CANCER 

CELL LINE

MACROPHAGES

In collaboration with TISSUE ENGINEERING LABORATORY UCBM 
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Can we overlap the second step (WHO) in bone 

related moderate pain? Yes, we can



SOFT TISSUE SARCOMAS AND OSTEOSARCOMA: 

RESEARCH FIELDS

New drug 

development

Evaluation of the effects of 

the new anticancer agents 

on preclinical models of 

osteosarcoma cell lines



• The University of Sheffield, 

Department of Oncology Sheffield, 

South Yorkshire, United Kingdom

Prof. Robert E Coleman

• Osteoncology and Rare Tumors Center, 

IRCCS Istituto Scientifico Romagnolo per 

lo Studio e la Cura dei Tumori (IRST), 

Meldola (FC)

Dr. Toni Ibrahim

• Department of Surgery, 

Oncology and Gastroenterology, 

University of Padova, IOV-IRCCS, 

Padova

Dr. Rita Zamarchi

• National Institute of Health 

and Medical Research 

(INSERM), Lyon France.

Prof. Philippe Clézardin

MAIN NATIONAL AND INTERNATIONAL  

RESEARCH COLLABORATIONS

• Fondazione IRCCS,       

Istituto Nazionale dei Tumori

Prof. Paolo Casali

• Vall D’HEBRON, Istituto de 

Oncologia, Barcelona

Prof Aleix Prat



AWARDS:

2013-2014 Coordinator project “Understanding the interplay between 

cancer stem cells and immune system: an innovative cells-on-chip 

approach”

In collaboration with Tissue Engineering Unit CBM

2013- “Cell-on-chip models for the development of integrated therapies of 

immunotherapy with the aim to overcome the resistance to conventional 

treatments in non small cell lung cancer: the role of interaction between 

cancer stem cells and macrophage polarization”

In collaboration with Tissue Engineering Unit CBM

Coordinator: Prof. Trombetta

2012- “Cells-on-chip technologies for the study of endocannabinoid 

system in an in vivo model of cancer/immunity system interactions” 

In collaboration with Tissue Engineering Unit CBM

From 2015- Adjunct Associate Professorat Department of Biology, Temple 

University’s College of Science and Technology, Philadelphia (USA)
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