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Described is a general process for implementing standard methods in modeling and simulation of live cells
in non-uniform electric fields. Models of dielectrophoretic forces and live cells are reviewed and standard
ways of dielectrophoretic force simulation are shown.

Abstrakt angl.:

Described is a general process for implementing standard methods in modeling and simulation of live cells
in non-uniform electric fields. Models of dielectrophoretic forces and live cells are reviewed and standard
ways of dielectrophoretic force simulation are shown.
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Abstrakt orig.:

[This paper describes a microfluidic device for sorting live cells, including its optimization and fabrication
process. Diclectrophoresis is used for contetless manipulation of cells. The fabrication process with
PDMS technology is described in detail. Finally, we conclude with a summary of the advantages and
drawbacks.

Abstrakt ¢es.:

Tento clinek popisuje mikrofluidické zafizeni pro tiidéni Zivych bunek, véemné jeho optimalizace a
vyrobiho procesu. Diclektroforéza je vyuzita pro bezkontaktni manipulaci bunék. Vyrobni proces s PDMS
lechnologif je detailné popsin. V zdvéru jsou shrnuty a vyhody i nevyhody dané technologie

IAbstrakt angl.:

[This paper describes a microfluidic device for sorting live cells, including its optimization and fabrication
process. Dielectrophoresis is used for contactless manipulation of cells, The fabrication process with
PDMS technology is described in detail. Finally, we conclude with a summary of the advantages and
drawbacks.
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Abstrakt orig.:

Dynamic response characteristics are a comerstone of system design and control yet related tools are
lacking, Time-lapse microscopy of individual cells expressing synthetic reporter proteis represents one of
the only tools capable of making dynamic measurements. Disadvantages of time-lapse microscopy are
limited throughput and photoblea hing. Herein we explore changes in dielectrophoretic forces caused by
changes in expression of membrane proteins in S. cerevisiae. Dielectrophoresis is proven in medium
throughput experiments and is not subject to protein damage permitting longer exposure times and more
sensitive measurements. Hence, the described changes potentially enable dynamic measurements of gene
expression and subsequently the development of tools that better meet the engineering needs. Theoretical
and FEM maedels were simulated and the results were investigated in detail. Linear dependence of the first

crossover frequency in the dielectrophoretic response on membrane protein concentration was revealed
Several microfluidic experiments were desiened to confirm the theoretical expectations.

IAbstrakt angl,:

Dynamic response characteristics are a cornerstone of system design and control yet related tools are
lacking. Time-lapse microscopy of individual cells expressing synthetic reporter proteins represents one of
the only tools capable of making dynamic measurements, Disadvantages of time-lapse microscopy are
limited throughput and photobleaching. Herein we explore changes in diclectrophoretic forces caused by
changes in expression of membrane proteins in S. cerevisiae. Dielectrophoresis is proven in medium
throughput experiments and is not subject to protein damage permitting longer exposure times and more
sensitive measurements. Hence, the described changes potentially enable dynamic measurements of gene
expression and subsequently the development of tools that better meet the engineering needs. Theoretical
and FEM models were simulated and the results were investieated in detail. Linear dependence of the first
crossover frequency in the dielectrophoretic response on membrane protein concentration was revealed.
Several microfluidic experiments were desizned to confirm the theoretical expectations.
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IAbstrakt orig.:

Cipy slouzi k tiidéni Zivych bunék S. Cerevisiae na zikladé jejich clektrickych vlastnosti. Jejich dkolem je
bezkontaktni manipulace bunék v mikrokandlech a odhaleni 1. kritické frekvence v jejich
dielektroforetické odezvé.

IAbstrakt des.:

Cipy slouzi k tiidénf Zivych bunék S. Cerevisiae na zikladé jejich elekurickych vlastnosti. Jejich vkolem je
bezkontakini manipulace bungk v mikrokandlech a odhaleni 1. kritické frekvence v jejich
dielektroforetické odezvé.

Abstrakt angl.:

The chips are capable of sorting of S. Cerevisiae cells according to their electrical properties. Their
purpose is contactless manipulation and discovering of the first eritical frequency in their dielectrophoretic

response.
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Abstrakt orig.:

Cip slouzi k tifdéni zivych bunék S. Cerevisiae na ziikladé jejich elektrickych viastnosti. Buiiky jsou po
aplikovdni stifdavého elekurického pole zpolarizoviiny a zaujimaji charakteristické pozice vymezené
maximdlni, respektive minimdlni intenzitou elektrického pole.

Abstrakt ¢es.:

Cip slouzi k (Fidani zivych bunék S. Cerevisiae na zikladé jejich elektrickych viasinosti. Bunky jsou po
aplikovini stiidavého elekurického pole zpolarizovdny a zaujimaji charakieristické pozice vymezené
maximdlni, respektive minimdlni intenzitou elektrického pole.

Abstrakt angl.:

[The chip is capable of sorting S. Cerevisiae cells according (o their electrical praperties. When AC electrie
lield is applied, the cells are polarised and they take place in the place with maximum intensity of the
electric field. or in the place with minimum intensity of the electric field, respectively.

[Tvp dokumentu:

UA

(Odkazy:

http:/partnerstvi.fel.zcu.cz/vysledky

Hlavni kli¢:

Dielektroforéza

Vedlejsi kli¢:

Dielectrophoresis

Jazyk (original):

Cetina (cze)

Titul Cesky:

ICip pro dielektroforetické tiidéni zivych bunék v2

[Titul anglicky:

(Chip for dielectrophoretic sorting of live cells v2

Datum vloZeni:

14.01.2014

Financovini:

S - SGS-2012-019

Potadové ¢islo: 6/8

ID Publikace:

13904721

Stav:

Publikovany

Literdrni forma:

PROTOTYP, FUNKCNI VZOREK

Rozsifeni LiF:

Funkéni vzorek (G)

Titul (v originale):

Cip pro dielektroforetické (fidéni Zivych bungk vl

Rok publikace: 2013
Autor: Pavel Fikar (Prac.: KAE, FEL)
Cislo/kod: 22110-FV034-2013

Cislo zprivy:

22110-FV034-2013

Abstrakt orig.:

Cip slouzi k tiidéni zivych bunék S. Cerevisiae na zikladg jejich elektrickych viastosti. Bunky jsou po
aplikovini stifdavého elektrického pole zpolarizoviny a zaujimaji charakteristické pozice vymezené
maximdlni, respektive minimalni intenzitou elekirického pole.

Abstrakt fes.:

Cip sloui k (fidéni zivych bunek S. Cerevisiae na zdkladé jejich elektrickych viastnosti. Buiky jsou po
aplikovini stiidavého elektrického pole zpolarizoviny a zaujimaji charakteristické pozice vymezené
maximilni, respektive minimalni intenzitou elektrického pole.

Abstrakt angl.:

(The chip is capable of sorting S. Cerevisiae cells according to their electrical properties. When AC electric
lield is applied. the cells are polarised and they take place in the place with maximum intensity of the
lelectric field, or in the place with minimum intensity of the electric field, respectively.
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Abstrakt orig.:

In this work a novel SU-8 fabrication technology is employed 1o construct microfluidic devices for
sensitive dielectrophoretic (DEP) manipulation of budding yeast eells. Identical devices were produced
with standard soft-lithography processes. In comparison to standard PDMS based soft-lithography, an SU-
8 layer was used to construct the microchannel walls sealed by a flat sheet of PDMS (o obtain the
microfluidic channels. Direct bonding of PDMS to SU-8 surf:
silanization combined with oxygen plasma treatment of the contact surface. The presented fabrication
process significantly improved the alignment of the microstructures, In addition, PDMS delamination
above electrode topologies was significantly decreased over standard soft-lithography devices. The
fabrication time and costs of the proposed methodology were found to be roughly the same. Sensitivity of
the devices was tested by discriminating Saccharomyces cerevisiae cells in the G| phase from cells in the
S/G2/M phase using dielectrophoresis. This level of sensitivity necessitated high precision electrode
structure that was designed using an FEM model based approach. Attaining such high precision using
standard soft-lithography can be difficult due to additional requirements of an alignment stage and its
associated tight timing limits

ace was achleved by efficient wet chemical

Abstrakt angl.:

In this work a novel SU-8 fabrication technology is employed to construct microfluidic devices for
sensitive dielectrophoretic (DEP) manipulation of budding yeast cells. Identical devices were produced
with standard soft-lithography processes. In comparison to standard PDMS based soft-lthography, an SU-
8 layer was used to construct the microchannel walls sealed by a tlat sheet of PDMS to obtain the
microfluidic channels. Direct bonding of PDMS to SU-8 surface was achieved by efficient wet chemical
silanization combined with oxygen plasma treatment of the contact surface. The presented fabrication
process significantly improved the alignment of the microstructures. In addition, PDMS delamination
above electrode topologies was significantly decreased over standard soft-lithography devices. The
fabrication time and costs of the proposed methodology were found 1o be roughly the same. Sensitivity of
the devices was tested by discriminating Saccharomyces cerevisiae cells in the G| phase from cells in the
S/G2/M phase using dielectrophoresis. This level of sensitiv ity necessitated high precision electrode
structure that was designed using an FEM model based approach. Attaining such high precision using
standard soft-lithography can be difficult due to additional requirements of an alignment stage and its
associated tight timing limits.
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Abstrakt orig.:

[n this work a novel highly precise SU-8 fabrication technology is employed 1o construct microfluidic
devices for sensitive dielectrophoretic (DEP) manipulation of budding yeast cells. A benchmark
microfluidic live cell sorting system is presented, and the effect of microchannel misalignment above
clectrode topologies on live cell DEP is discussed in detail. Simplified model of budding Saccharomyces
cerevisiae yeast cell is presented and validated experimentally in fabricated microfluidic devices. A novel

fabrication process enabling rapid prototyping of microfluidic devices with w ell-aligned integrated
lelectrodes is presented and the process flow is described. Identical devices were produced with standard
soft-lithography processes. In comparison to standard PDMS based soft-lithography. an SU-8 layer was
used to construct the microchannel walls sealed by a flat sheet of PDMS to obtain the microfluidic
channels. Direct bonding of PDMS 10 SU-8 surf

combined with oxygen plasma treatment of the contact surface. The presented fabrication process
significantly improved the alignment of the microstructures. While, according to the benchmark study, the
standard PDMS procedure fell well outside the range required for reasonable cell sorting efficiency. In
addition, PDMS delamination above electrode topologies was significantly decreased over standard
soft-lithography devices. The fabrication time and costs of the proposed methodology were found o be
roughly the same.

¢ was achieved by efficient wet chemical silanization

Abstrakt angl.:

[n this work a novel highly precise SU-8 fabrication technology is employed 1o construet microfluidic
devices for sensitive dielectrophoretic (DEP) manipulation of budding yeast cells, A benchmark
microfluidic live cell sorting system is presented, and the effect of microchannel misalignment above
lelectrode topologies on live cell DEP is discussed in detail. Simplified model of budding Succharomyces
cerevisiae yeast cell is presented and validated experimentally in fabricated microfluidic devices. A novel
fabrication process enabling rapid prototyping of microfluidic devices with well-aligned integrated
electrodes is presented and the process flow is described. Identical devices were produced with standard
soft-lithography processes. In comparison to standard PDMS based soft-lithography, an SU-8 layer was
used to construct the microchannel walls sealed by a flat sheet of PDMS to obtain the microfluidic
channels. Direct bonding of PDMS to SU-8 surface was achieved by efficient wet chemical silanization
combined with oxygen plasma treatment of the contact surface. The presented fabrication process
significantly improved the alignment of the microstructures. While, according to the benchmark study, the
standard PDMS procedure fell well outside the range required for reasonable cell sorting efficiency. In
addition, PDMS delamination above electrode topologies was significantly decreased over standard

soft-lithography devices. The fabrication time and costs of the proposed methodology were found (o be

roughly the same.
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