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Addressed research questions/problems

Research context and motivation
• Exploit the potential of impedance measurements in biotechnology-related applications

and Point-of-care (POC) devices.

Adopted methodologies
• Impedance-based cellular assays:

• Impedance-based biopsy analysis platform:

• Impedance-based biological fluids POC device:

Future work
• ECIS device integration for its conversion into a multipurpose platform capable of

performing different kinds of impedance-based cellular assays.

• Microfluidics integration for a biopsy/tissue-on-chip for clinical drug-response assays of

patient-derived biopsies.

• Design and fabrication of disposable electrodes with integrated microfluidics for

optimized impedance-based biological fluids testing.
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Advantages of impedance 
measurements

Label-free

Non-invasive

Non-destructive

Quantitative

Real-time

Low-cost

Real-time, low cost and long-term cell culture monitoring for the

analysis of the temporal evolution of cellular changes and applications

in clinical drug-response assays.

Label-free, fast and personalized analysis of biopsies with minimum

disruption of their microenvironment for tissue characterization and

clinical drug-response assays.

POC device for in-situ and real-time analysis of biological fluids.

Potentially used both by clinicians in hospital contexts and by patients

themselves at home, avoiding the burdensome standard procedures.

Novel contributions
• Validation of the custom-made electric cell-substrate impedance sensing (ECIS) system for

real-time cell culture monitoring and dug-screening, optimizing culture conditions for

high throughput measurement.

✓ Long-term cell culture monitoring.

✓ Cell adhesion assay.

✓ Drug cytotoxicity test.

✓ Contractile activity recording of primary cardiomyocytes in-vitro.

✓ Long-term monitoring of primary cortical neurons from extraction to maturation.

• Impedance-based drug-resistance characterization of colon cancer cells through real-

time cell culture monitoring.

• Electrical Impedance-based characterization of hepatic tissue with early-stage

fibrosis.

• Novel impedance-based device for point-of-care testing of biological fluids.

Bile duct ligatedSham Electrodes interface 

and culture medium

Tissue

C1

CPER1

R2

0

1000

2000

3000

4000

5000

6000

8 days 15 days 21 days

R
2 

(Ω
)

Sham

BDL


