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CLAIMS
1.- A method for the recovery of particles (2') by means of a
microfluidic system (1), which comprises at least one

collecting chamber (3), at least one outlet (4), at least one
inlet (5) and a moving assembly (6), which is adapted to move
at least one given particle (2') at least at the collecting
chamber (3); the collecting chamber (3), the outlet (4) and
the inlet (5) are connected to one another in a fluidic
manner;

the method comprises a feeding step, during which a fluid is
fed from the inlet (5) to the outlet (4) so as to generate a
flow of the fluid;

the method being characterized in that it comprises a moving
step, which takes ©place during in particular, at least
partially simultaneous with the feeding step and during which
a force is exerted upon at least one given particle (2') of a
group (8) of particles (2) arranged in the collecting chamber
(3) so as to move at least the given particle (2') until it
selectively reaches, relative to other particles (2) of the
group (8), a release area (9) 1in which a dragging force
created by the fluid flow 1is such as to move the given
particle (2') towards the outlet (4);

the collecting chamber (3) comprises a standing area (12),
where the group (8) of particles (2) 1is arranged and the
dragging force is not sufficient to substantially move the
particles (2) of the group (8) of particles (2) towards the
outlet.

2.- The method according to claim 1, wherein the moving step
is carried out by exerting the selective force upon the given
particle (2’) by means of a system selected from the group
consisting of: dielectrophoresis, optical tweezers,
magnetophoresis, acoustophoresis, travelling waves, thermal
flow, local fluid movements generated by electro thermal flow,

local fluid movements generated by electrohydrodynamic forces,
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and a combination thereof; in particular, the moving step 1is
carried out by exerting the selective force upon the given
particle (2') by means of a system selected from the group
consisting of: dielectrophoresis, optical tweezers,

magnetophoresis, acoustophoresis, and a combination thereof.

3.- The method according to claim 1 or 2, wherein the moving
step is carried out by exerting the selective force directly
in particular, without the force being exerted upon the fluid
that transfers the movement to the given particle (2’) upon
the given particle (2’); in particular, the moving step 1is
carried out by moving the particle (2') in an independent

manner relative to other particles (2) of the group (8).

4.- The method according to any one of the preceding claims,
wherein, in the release area (9), the selective force 1is
smaller than the dragging force; during the feeding step, the
fluid is fed from the inlet (5) to the outlet (4) so as to

generate a continuous flow of the fluid.

5.- The method according to any one of the preceding claims,
wherein the release area (9) is arranged inside the collecting
chamber (3).

6.- The method according to any one of the preceding claims,
wherein the microfluidic system (1) comprises at 1least one
joining area (13), which 1is arranged on the outside of the
collecting chamber (3) and between the inlet (5) and the
outlet (4) so as to establish a fluidic connection between the
outlet (4) and the inlet (5); the collecting chamber (3) being
provided with an opening (10), through which the given
particle (2’') passes to move towards the outlet (4); the
joining area (13) being arranged on the outside of the

collecting chamber (3) in the area of the opening (10).

7.- The method according to any one of the preceding claims,
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wherein the microfluidic system (1) comprises at least one
joining area (9), which is arranged between the inlet (5) and
the outlet (4) so as to establish a fluidic connection between
the outlet (4) and the inlet (5); the fluid flow has a first
speed in the joining area (9) and a second speed downstream of
the joining area (9); the first speed being smaller than the

second speed.

8.- The method according to any one of the preceding claims,
wherein the microfluidic system (1) comprises a connection
channel (11), which is arranged at an end of the collecting
chamber (3) between the collecting chamber (3) and the outlet
(4) and between the collecting chamber (3) and the inlet (5)
so as to fluidically connect the collecting chamber (3) to the
inlet (5) and to the outlet (4); the connection channel (11)
having a cross section that is smaller than the cross section

of the standing area (12).

9.- The method according to any one of the preceding claims
and comprising a detection step, during which the passage of
the given particle (2') downstream of the collecting chamber
(3) towards the outlet (4) 1s detected; an outflow step,
during which at least part of the fluid fed during the feeding
step flows through the outlet (4), thus forming a sequence of
drops (DR); and a recovery step, during which at least one
given drop (DR) containing said given particle (2') 1is
collected separately from the other drops (DR); the given drop
(DR) being identified as a function of what detected during

the detection step.

10.- The method according to any one of the preceding claims
and comprising an outflow step, during which at least part of
the fluid fed during the feeding step flows through the outlet
(4), thus forming a sequence of drops (DR); a control step,
during which the outflow of each drop (DR) 1s detected; a

recovery step, during which a first drop (DR) is collected in
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a first container (17); a moving step, during which a relative
movement 1s generated between the containers (17; 17’) and the
outlet (14) so that the first container (17) and the outlet
(4) are moved away from one another and at least one second
container (17’) and the outlet (4) are moved towards one
another as a function of what detected during the control
step; and a further recovery step, during which a second drop

(DR) 1s collected in the second container (17; 17').

11.- A microfluidic system for the recovery of particles; the
microfluidic system (1) comprises at least one <collecting
chamber (3); at least one outlet (4); at least one inlet (5);
a moving assembly (6), which is adapted to move at least one
given particle (2’) of a group (8) of particles (2) at least
at the collecting chamber (3); and at least one feeding device
(7) to feed a fluid from the inlet (5) to the outlet (4) so as
to generate a flow of the fluid;

the microfluidic system (1) being characterized in that the
feeding device (7) 1is adapted to feed the fluid so as to
generate a fluid flow from the inlet (5) to the outlet (4);
the moving assembly (6) 1is adapted to exert a selective force
upon at least said particle (2') so as to move at least the
given particle (2’) until it selectively reaches, with respect
to other particles (2) of the group (8), a release area (9) in
which a dragging force created by the fluid flow is such as to
move the given particle (2’) towards the outlet (4);

the microfluidic system (1) comprises a control device (CU),
which 1is adapted to control the feeding device (7) and the
moving assembly (6) so that the moving assembly (6) moves the
given particle (2’) to the release area (9) while the feeding
device (7) feeds the fluid from the inlet (5) to the outlet
(4) 7

the collecting chamber (3) comprises a standing area (12),
which is adapted to house the group (8) of particles (2) and
where the dragging force is not sufficient to substantially

move the particles (2) of the group (8) of particles (2)
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towards the outlet.

12.- The microfluidic system according to claim 11, wherein
the moving assembly (6) comprises a system selected from the
group consisting of: dielectrophoresis, optical tweezers,
magnetophoresis, acoustophoresis, travelling waves, thermal
flow, local fluid movements generated by electro thermal flow,
local fluid movements generated by electrohydrodynamic forces,
and a combination thereof; in particular, the moving assembly
(6) comprises a system selected from the group consisting of:
dielectrophoresis, optical tweezers, magnetophoresis,

acoustophoresis, and a combination thereof.

13.- The system according to claim 11 or 12, wherein the
moving assembly is adapted to exert the force directly (in
particular, without the force being exerted upon the fluid
that transfers the movement to the given particle (2')) upon
the given particle (2'); 1in particular, the moving assembly
(6) 1s adapted to move the particle (2') in an independent

manner relative to other particles (2) of the group (8).

14.- The microfluidic system according to any one of the
claims from 11 to 13 and comprising at least one joining area
(13), which is arranged on the outside of the <collecting
chamber (3) and between the inlet (5) and the outlet (4) so as
to establish a fluidic connection between the outlet (4) and
the inlet (5); the collecting chamber (3) being provided with
an opening (10), through which the given particle (2') passes
to move towards the outlet (4); the joining area (13) being
arranged on the outside of the collecting chamber (3) in the
area of the opening (10); in particular, the release area (9)
is arranged inside the colleting chamber (3); in particular,
the feeding device (7) 1is adapted to feed the fluid in a
substantially continuous manner SO as to generate a

substantially continuous flow of the fluid.
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15.- The microfluidic system according to claim 14 and
comprising an outlet channel (19), which extends from the
joining area (13) to said outlet (4) and has at least one side
wall extending from said opening (10) towards the outlet (4);
the microfluidic system (1) comprises a moving-away system,
which is adapted to move the given particle (2’) away from the

side wall towards the centre of the outlet channel (19).

16.- The microfluidic system according to any one of the
claims from 11 to 15 and comprising a connection channel (11),
which 1s arranged at an end of the collecting chamber (3)
between the collecting chamber (3) and the outlet (4) and
between the collecting chamber (3) and the inlet (5) so as to
fluidically connect the collecting chamber (3) to the inlet
(5) and to the outlet (4); the connection channel (11) having
a cross section that is smaller than the cross section of at
least part of the <collecting chamber (3); the connection
channel (11) having a cross section that is smaller than the

cross section at least of the standing area (12).

17.- The microfluidic system according to any one of the
claims from 11 to 16, wherein said outlet (4) is structured so
that at least part of the fluid flows through the outlet (4)
so as to form a plurality of drops (DR);

the microfluidic system (1) comprises a first detector (14) to
detect the passage of the given particle (2') downstream of
the collecting chamber (3) towards the outlet (4); a second
detector (15) to detect the emission of each drop (DR) from
the outlet (4); and a collecting system (16), which comprises
at least two separate containers (17; 17’) and a moving device
(18) to generate a relative movement between the containers
(17, 17") and the outlet (4) as a function of what detected by
the first and second detector (14, 15); in particular, the
microfluidic system (1) comprises an outlet channel (19), at
an end of which there 1s arranged said outlet (4); in

particular, the first detector (14) is arranged in the area of
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18.- The microfluidic system according to any one of the
claims from 11 to 17 and comprising an inlet (24), through
which, in use, a sample 1is inserted into the microfluidic
system (1); a separation wunit (25), which comprises the
collecting chamber (3) and 1is adapted to transfer at least
part of the particles (2) of a given type to a standing area
(12) of the collecting chamber (3) in a substantially
selective manner relative to further particles, in particular,
of a different type, of the sample; in particular, the
separation unit (25) comprises a main chamber (26) and is
adapted to transfer at least part of the particles (2) of a
given type from the main chamber (26) to the collecting
chamber (3) in a substantially selective manner relative to

further particles of the sample.



