
3DSecret
3D spheroids derived from single cells for discovering 

stochastic patterns behind metastasis

CONCEPT
Growth 
kinetics

SERS 
metabolomics

DNA/RNA 
Sequencing

Single-cell encapsulation with 
ECM and plasmonic nanoparticles

CTC isolation from 
patient whole blood

Cell lysis

Cohort of 80 
breast cancer patients

OBJECTIVES

3Dsecret aims to deploy novel bleeding-edge technologies based on microfluidics, spectroscopy, nucleic acid sequencing, and artificial
intelligence to find patterns of agressiveness in potential metastasis-driving tumour cells circulating in the blood of breast cancer patients.

To develop the 3DSecret-Chip, based on microfluidics, to achieve controlled and reproducible formation of 3D cancer 
models originating from tumour single cells.

To develop and exploit on-chip surface-enhanced Raman spectroscopy for continuous monitoring of cell growth and 
metabolomics. 

To establish methods for genomic and transcriptomic analyses of 3D cancer models avoiding whole-genome 
amplification.

To unravel stochastic patterns of metastasis from the 3D cancer models data multi-omics using artificial intelligence 
algorithms.
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