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A joint participation to an European project

 Biological assays on cells forced to interactions

 Biological functions under DEP conditions

 Novel diagnostic/functionsl tools at single-cell level

OBJECTIVES OF THE PROJECT

RELEVANCE TO THE COMPANY

 Development of an innovative electronic platform

 Qualified partnerships with international partners

 Production of IP and demonstrators



Collaborazioni di Mindseeds 

Laboratories
con

BioPharmaNet:
Roberto Gambari, Dept. Of Biochemistry and Molecular Biology, 

Ferrara University

Major objective: Development of tools for characterization and 

isolation of rare cells



System architecture

 Highly parallel smart microtiter system

 Spotting of cells chosen among suitable candidates

 Cell contact through field-induced dielectrophoresis



Simplified well structure
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Microwell operation mode

MICROWELL OPERATION MODES
2D contour plot of mean square electric field on a vertical cross-section
of the microwell. Load mode (a), trap mode (b) and eject mode (c) are
obtained by changing the phase of signals applied to TOP, MID and BOT
electrodes



Cell delivery

 Automated cell delivery

 Spotting of cells/beads with 

a microdispenser

 Single-particle delivery can 

be approximately obtained 

with a proper dilution

 Typical drop volume 0.5-

2nL

 Typical dilution 105 cells/mL

 Events in statistical 

distribution

 no particles (90.4%) 

 single particles (9.1%)

 multiple particles (0.5%)
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Beads levitation in a microwell

Experimental 

demonstration of  

polystyrene beads 

levitation in a microwell

by dielectrophoresis

Buffer: DI water or NaCl

0.9% w/v

 Typical frequencies: 

50KHzõ1.5MHz

 18um- or 9um-thick 

electrode

Beads diameter 10õ90um

90µm polystyrene

beads in 300µm 

microwell (18um-

thick electrode)

25µm polystyrene

bead in 

100µm microwell 

(9um-thick 

electrode)

10µm polystyrene 

bead in 

100µm microwell
(9um-thick 

electrode)



Cells levitation in a microwell 

Experimental 
demonstration of K562 
cells levitation in a 
microwell by 
dielectrophoresis

 Buffer: 30% NaCl 0.9% 
+ 70% mannitol 280mM 
(low conductivity 
solution)

 Typical frequencies: 
50KHzõ500kHz

 9um-thick electrode

 Possible levitation of 
aggregates of 
heterogeneous cells K562 cells in 

100µm microwell 



FUTURE COLLABORATIONS

 Applications of the innovative electronic platforms 

developed to specific biological issues (isolation of rare stem 

cells; identification and isolation of bioactive CTL)

 Applications of platforms to manipulations of microspheres 

and nanospheres for applications in diagnostic protocols and 

drug design

 Networking for grant applications


