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Dissemination of Circulating Tumor Biomarkers in Blood  
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Combination of Cell Capture and Cell Detection 

Martisen, G. et Grimnes, S., Bioimpedance and bioelectricity basics, 2008 

Electrical Properties of Biological 

Cells Filtering Membrane 

Blood Sample 

Sensing Electrodes 

CTC 

17-52 µm 

WBC 

7 - 25 µm 

RBC 

6 µm 
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E. Bou « Micro-dispositifs pour la biopsie liquide : vers la capture et détection intégrées de biomarqueurs cellulaires tumoraux ». 

Microdevices Fabrication Process 

Si SiO2/Si3N4 

0.8/0.6 µm 
Au 

0.8 µm 

DF 

5 µm 

Ni 

150 µm 

1. Substrate Cleaning 

2. CVD Deposition SiO2/Si3N4 

Filtering Membrane 

3. RIE Etching SiO2/Si3N4 

4. RIE Etching SiO2/Si3N4 

Openings for Connection Pads 

5. Thermal Evaporation Au 

Electrodes, Tracks and Connection Pads 

6. RIE Etching SiO2/Si3N4  

Pores Filtering Membrane 

7. Electrolytic Deposition Au 

Connection Pads Thickening 

8. Dry Film Deposition DF 

Tracks and Connection Pads Insulation 

9. Electrolytic Deposition Ni 
Supporting Structure 

10. Substrate Wet Etching (KOH) 

Device release 

150 µm 

1 mm 

Connection Pads 

Supporting Structure 

Fluidic Slots 

Filtering Membrane 

Sensing Electrodes 
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Cell Capture Experiments 

• Pre-Processing: Ethanol & PBS 

• Sample Processing: 10 min in closed loop 

• Post-Processing: Fixation and Observation 

 

 

Blood (EFS – French Blood Collection Site) 

 

Experimental Setup 

Protocol 
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Impedance Evolution during Sample Processing 

0 min 

10 min 

Overlay Hoechst (Blue) and BF (Grey) 

Impedance from 1kHz to 5MHz 
Interface Impedance 

Medium Impedance 

•Impedance increases during sample  

processing (200 kHz - 5 MHz) 

 

•Good fit with a simple electrical model 

 

•Stability of the Interface Impedance 

 

•Evolution of the Medium Impedance in Blood 

R2 > 0.99 
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Detection of Captured Cells 

Impedance Shift for various Media 

Capture and Detection Kinetics 

•Detection of captured cells on the filtering membrane 
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Conclusion and Prospects 

 

 We can selectively capture and detect in-situ cells in a whole blood sample without any 

pre-treatment ! 

 

 Patent filed for integration into SmartCatch products intended for biology and 

pharmacology research fields 

Detection of single cell capture events 

Discrimination of CTCs based on their electrical signature 


