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Provide a power source

404

Provide the integrated device comprising a membrane portion having a membrane opening; the
membrane portion having a first surface on a first side and a second side, the first side opposite
the second side, a MEMS portion disposed on the first side of the membrane portion, the MEMS
portion having a sharp member disposed on an actuator stage configured as an electrode and
a pull-toward electrode disposed on the first surface of the membrane portion substantially parallel
to the actuator stage, and a fluidic portion disposed on the second side of the membrane portion

-

! Flow a fluidic medium comprising a plurality of particles via the at least one fluidic inlet

| at a predetermined flow rate
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! Tune an operating frequency of the AC voltage to create a positive dielectrophoretic forceona |
} portion of the plurality of particles :
o o o - o4
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} Capture one or more of the plurality of particles suspended in the fluid medium
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Supply, via the power source, a voltage across the actuator stage and the pull-toward electrode

il

Generate an electrostatic field between the actuator stage and the pull-toward electrode based
on the supplied voltage

420

Actuate the sharp member to move across the membrane opening and into at least a portion of
the fluidic cavity due to the generated electrostatic field between the actuator stage and the
pull-toward electrode

FIG. 4
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Provide a power source
504

Provide the integrated device comprising a membrane portion having a membrane opening; the
membrane portion having a first side and a second side, wherein the second side of the
membrane portion comprises one or more capture-site electrodes disposed thereon, a MEMS
portion disposed on the first side of the membrane portion, and a fluidic portion disposed on the
second side of membrane portion, the fluidic portion comprising a fluidic cap forming a fluidic
cavity in the fluidic portion, the fluidic cap having a surface thereon, at least one fluidic inlet, at
least one fluidic outlet, and one or more counter-electrodes disposed on the surface of the fluidic
cap across from the membrane opening

Flow a fluidic medium comprising a plurality of particles via the at least one fluidic inlet
at a predetermined flow rate

508

Supply, via the power source, an AC voltage across the one or more counter-electrodes and the
one or more capture-site electrodes

570

Generate an electric field with a local maximum proximate the membrane opening

Tune an operating frequency of the AC voltage to create a positive dielectrophoretic force on a
portion of the plurality of particles

Generate an electrostatic field between the actuator stage and the pull-toward electrode based
on the supplied voltage

Actuate the sharp member to move across the membrane opening and into at least a portion of
the fluidic cavity due to the generated electrostatic field between the actuator stage and the
pull-toward electrode



