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(57) ABSTRACT

According to an example aspect of the present invention,
there is provided a liquid handling device based on air
displacement principle, comprising a cavity comprising a
first chamber and a second chamber, a plunger movable
inside the cavity, to apply a vacuum or pressure inside the
cavity, wherein the first chamber is configured to provide a
first dosing volume range, wherein the second chamber
together with the first chamber is configured to provide a
second dosing volume range, which is larger than the first
dosing volume range, wherein said first chamber and said
second chamber are connected by a closable fluid connec-
tion, and wherein said fluid connection is provided through
said plunger.
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LIQUID HANDLING DEVICE, AND USE OF
A HOLLOW PLUNGER

FIELD

[0001] The present invention relates to liquid handling
devices operated according to air displacement principle.

BACKGROUND

[0002] An air displacement pipette generally comprises a
cylinder-formed cavity and a plunger arranged to move
within the cavity. The plunger may be actuated either
manually by a user or automatically by an electric motor.
When the plunger is moving upwards inside the cylinder,
liquid is being aspirated into a tip attached to a lower part or
the cylinder, to its open end. When the plunger is moving
downwards, liquid is being pushed out of the tip.

[0003] In conventional air displacement pipettes, the dos-
ing volume range that is available for aspirating and dis-
pensing is determined by the dimensions of the cylinder and
the plunger of the pipette, particularly the diameter and
length of the cylinder and the plunger, and the plunger stroke
length. Conventionally there is only a single volume range
available and it cannot be altered, such as enlarged or
reduced. Within the volume range, it is possible to select the
desired dosing volume for a particular pipetting action by
adjusting the plunger stroke length, i.e. the plunger travel
distance. When the stroke length has been set to its shortest
value, the minimum volume within the volume range is
available for use. Vice versa, when the stroke length has
been set to its longest value, the maximum dosing volume
within the volume range is available for use.

[0004] Generally, accuracy of large-volume pipettes is
restricted when using volumes in the lower part of their
volume range. Therefore, a minimum dosing volume is
always specified.

[0005] There are also fixed-volume air displacement
pipettes in which the plunger stroke length cannot be
adjusted. Such pipettes do not provide any volume range but
a fixed dosing volume.

[0006] The present invention intends to solve at least some
of the problems present in known air displacement pipettes.

SUMMARY OF THE INVENTION

[0007] The invention is defined by the features of the
independent claims. Some specific embodiments are defined
in the dependent claims.

[0008] According to a first aspect of the present invention,
there is provided a liquid handling device based on air
displacement principle, comprising a cavity comprising a
first chamber and a second chamber, a plunger movable
inside the cavity, to apply a vacuum or pressure inside the
cavity, wherein the first chamber is configured to provide a
first dosing volume range, wherein the second chamber
together with the first chamber is configured to provide a
second dosing volume range, which is larger than the first
dosing volume range, wherein said first chamber and said
second chamber are connected by a closable fluid connec-
tion, and wherein said fluid connection is provided through
said plunger.

[0009] According to a second aspect of the present inven-
tion, there is provided a liquid handling device, comprising
a cavity comprising a first chamber and a second chamber,
the first chamber having a first volume and the second
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chamber having a second volume larger than the first vol-
ume, a plunger configured to move inside the cavity in order
to apply a vacuum or a pressure inside said cavity, thereby
to aspirate or respectively dispense liquid into/from a tip
attached to a lower open end of the cavity, wherein said first
chamber and said second chamber are connected by a
closable fluid connection.

[0010] According to a third aspect of the present inven-
tion, there is provided use of a hollow plunger in an air
displacement liquid handling device to function as a fluid
connection between two parts of a cavity inside which the
plunger is configured to move, wherein the fluid connection
is configured to be closable to reduce the volume range of
the liquid handling device.

[0011] Various embodiments of the first aspect or the
second aspect or the third aspect may comprise one or more
features from the following bulleted list:

[0012] The first dosing volume range or the first dosing
volume is configured to be available for use when the
fluid connection is closed.

[0013] The second dosing volume range or the second
dosing volume is configured to be available for use
when the fluid connection is open.

[0014] The cavity consists of a first chamber and a
second chamber.

[0015] The cavity comprises an open lower end config-
ured to hold a tip, such as a disposable tip, for example
a plastic disposable tip, for receiving liquid.

[0016] The first chamber is substantially cylinder-
shaped.

[0017] The second chamber is substantially cylinder-
shaped.

[0018] The second chamber has a larger diameter than
the first chamber.

[0019] The plunger is sealed against inner surfaces of
the cavity, typically against inner surface of both cham-
bers.

[0020] The plunger is sealed against inner surfaces of
the second chamber via a flange arranged around the
circumference of the plunger.

[0021] Said plunger is hollow for at least a part of its
length.

[0022] Said plunger is hollow for its entire length.

[0023] Said hollow part or hollow plunger provides said

closable fluid connection between the first and the
second chamber, or at least a part of said closable fluid
connection.

[0024] At least a part of the length of the plunger,
preferably the entire length of the plunger, from its
lower end upwards, is hollow.

[0025] The fluid connection comprises a channel
extending inside the plunger from its lower end up to an
opening in a lateral wall of the plunger, as a result of
which preferably the plunger is hollow for at least the
respective part of its length.

[0026] The liquid handling device comprises a closure
mechanism configured to open and close the closable
fluid connection, particularly to open and close said
opening in the lateral wall of the plunger.

[0027] The closure mechanism comprises a rod or a bar
inside the hollow part of the plunger.

[0028] The rod is movable, typically in a vertical direc-
tion, within the hollow part to open and close the fluid
connection, particularly to open and close said opening.
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[0029] The rod is movable about its vertical axis within
the hollow part to open and close the fluid connection,
particularly to open and close said opening.

[0030] The closure mechanism is actuated by an electric
motor, such as a solenoid motor.

[0031] The liquid handling device is an air-displace-
ment pipette.

[0032] The liquid handling device is an air-displace-
ment pipette having a fixed plunger stroke length.

[0033] The liquid handling device is an air-displace-
ment pipette having an adjustable plunger stroke
length.

[0034] The liquid handling device is a hand-held
pipette, preferably a hand-held air displacement
pipette.

[0035] The liquid handling device is an automated
liquid handling station.

[0036] The liquid handling device is a single-channel or
a multi-channel liquid handling device.

[0037] Said fluid connection is provided through said
plunger.

Advantages of the Invention

[0038] The present invention may provide a facile way of
having two alternative, typically different, volume ranges in
a single pipette.

[0039] The present invention may be particularly advan-
tageous in manual hand-held pipettes, because the imple-
mentation is space-saving. Two volume ranges may be
provided without affecting the outer dimensions of the
pipette.

[0040] Additionally, the present invention may enable
execution of several pipetting steps with substantially dif-
ferent dispensing volumes as the present pipette now pro-
vides two volume ranges for the user. Changes from using
one pipette to using another pipette, with a different volume
range, in the middle of a dispensing sequence may be
avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0041] FIGS. 1 to 4 illustrate a liquid aspirating and
dispensing head or pipette in accordance with an embodi-
ment of the present invention, and

[0042] FIGS. 5 and 6 illustrate a plunger and a rod in
accordance with an embodiment of the present invention.
EMBODIMENTS
Definitions

[0043] In the present context, the term “liquid handling
device” typically comprises a device configured to aspirate
and dispense liquid, typically in doses smaller than 20 ml.
[0044] In the present context, the term “pipette” typically
comprises a hand-held liquid dispensing device, for example
a mechanical pipette or an electronic pipette. It may also
refer to a pipetting head in an automated liquid handling
robot or station.

[0045] In the present context, the term “fluid” typically
refers to air.
[0046] In the present context, the term “plunger” is syn-

onymous with the term “piston”.
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[0047] In the present context, the term “plunger stroke
length” is synonymous with the terms “plunger travel
length” and “plunger travel distance”.

[0048] In the present context, the expression “connected
by a fluid connection” typically refers to being connected by
a channel for conducting fluid, such as air. The term “fluid
connection” typically refers to an air connection or a pres-
sure channel.

[0049] The present invention preferably relates to air
displacement pipettes or dispensers in which a plunger is
movable inside a cavity in order to apply a vacuum or
pressure inside the cavity and thereby to aspirate or respec-
tively dispense liquid into/from a tip attached to a lower
open end of the cavity.

[0050] In the present context, the term “volume range”
typically refers to a dosing volume range of a pipette, i.e. the
range of liquid volumes that the pipette is configured to
aspirate and dispense by means of moving the plunger inside
the cavity over the plunger travel distance, which is adjust-
able.

[0051] Some embodiments of the present invention may
be applicable to air-displacement pipettes having an adjust-
able plunger stroke length. Said adjustment makes it pos-
sible to have a range of dosing volumes available.

[0052] Some embodiments of the present invention may
be applicable to air-displacement pipettes having a fixed
plunger stroke length.

[0053] It has been observed that in the case of a pipette
with an adjustable plunger stroke length, alternative dosing
volume ranges may be provided to a single pipette or liquid
handling device by means of the present new chamber
structure.

[0054] It has also been observed that in the case of a
pipette with a fixed plunger stroke length, alternative fixed
dosing volumes may be provided to a single pipette or liquid
handling device by means of the present new chamber
structure.

[0055] An embodiment provides a liquid handling device
based on air displacement principle, comprising a cavity
comprising or consisting of a first chamber and a second
chamber, and a plunger movable inside the cavity, to apply
a vacuum or pressure inside the cavity. The movement of the
plunger typically displaces air inside the cavity and effects
aspirating and dispensing of liquid into and respectively
from a tip that is attached to an end of the cavity. Said end
of the cavity is the lower open end of the cavity.

[0056] The cavity usually consists of or comprises two
discrete parts, each with its own volume or capacity to hold
air. The parts are connectable to form a single combined
volume.

[0057] The first chamber is configured to provide a first
dosing volume range, such as when used alone, without any
air connection to the second chamber.

[0058] The second chamber is typically not used alone but
only in combination or together with the first chamber so
that their individual volumes form a single unified volume.
Said combined volume provides a second dosing volume
range, which is larger than the first dosing volume range.
[0059] Within each volume range, the user may set the
desired dosing volume for a particular pipetting action
conventionally, by adjusting the plunger stroke length.
[0060] Said first chamber and said second chamber are
typically connected by a closable fluid connection. Prefer-
ably, the fluid connection may be opened or closed when
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needed, when carrying out pipetting tasks with the pipette,
in order to change from a smaller volume range to a larger
one, or vice versa respectively. Consequently, change of the
tip to a larger-volume tip or respectively to a smaller-volume
tip may become relevant.

[0061] In some embodiments, said fluid connection is
provided through said plunger. For example, a closable
channel through at least a part of the length of the plunger
may function as the closable fluid connection.

[0062] In some embodiments, said fluid connection com-
prises a closable hose or tubing.

[0063] In an embodiment, the first dosing volume range is
configured to be available for use when the fluid connection
is in a closed state.

[0064] When the fluid connection between the first and the
second chambers is closed, preferably there is provided a
channel for directing air out from the upper part of the
second chamber, from above the flange. When the fluid
connection is open and the second chamber in use, said
channel for directing air out from the upper part of the
second chamber from above the flange is closed.

[0065] Inanembodiment, the second dosing volume range
is configured to be available for use when the fluid connec-
tion is open.

[0066] In an embodiment, the cavity comprises an open
lower end configured to hold a tip for receiving liquid, such
as a disposable plastic tip.

[0067] Preferably, the first chamber and the second cham-
ber are cylinder-shaped. They may also have any other
suitable shape, for example in order to conform to the outer
dimensions of the liquid handling device, such as the shape
of the body of the liquid handling device.

[0068] In some embodiments, the second chamber has a
larger diameter than the first chamber. The second chamber
may have a smaller height than the first chamber.

[0069] Preferably, the height of the first chamber is equal
to or larger than the plunger stroke length.

[0070] Preferably, the height of the second chamber is
equal to or larger than the plunger stroke length.

[0071] The plunger is typically sealed against inner sur-
faces of the cavity, typically at determined locations along
the height of the cavity.

[0072] The plunger may be sealed against inner surface of
the second chamber via a flange arranged around the cir-
cumference of the plunger, such as by providing a sealing
between an outer edge of the flange and inner surface of the
second chamber.

[0073] In an embodiment, said plunger is hollow for at
least a part of its length, and said hollow part typically
provides said closable fluid connection between the first and
the second chamber, or at least a part of it.

[0074] A part, such as at least 10%, such as at least 20%,
such as at least 30%, such as at least 40%, such as at least
80% of the length of the plunger, from its lower end
upwards, may be hollow.

[0075] The entire plunger may be hollow.

[0076] In an embodiment, the fluid connection comprises
a channel extending inside the plunger from its lower end up
to an opening in its lateral wall, as a result of which the
plunger is hollow for at least the respective part of its length.
[0077] The liquid handling device may comprise a closure
mechanism configured to open and close the closable fluid
connection, particularly to open and close said opening in
the lateral wall of the plunger.
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[0078] Forexample, the closure mechanism may comprise
a rod or a bar inside the hollow part of the plunger, wherein
the rod is movable within the hollow part to open and close
the fluid connection.

[0079] The closure mechanism is preferably actuated by
an electric motor, such as a solenoid motor. The closure
mechanism may also be actuated manually by moving the
rod up or down, respectively.

[0080] The liquid handling device may be a hand-held
pipette, preferably a hand-held air displacement pipette.
[0081] The liquid handling device may be an automated
liquid handling robot or station.

[0082] The liquid handling device may be a single-channel
device or a multi-channel device.

[0083] In some embodiments, the present invention pro-
vides use of a hollow plunger in an air displacement liquid
handling device to function as a fluid connection between
two parts of a cavity inside which the plunger is configured
to move. Typically, the fluid connection is configured to be
closable to reduce the dosing volume range of the liquid
handling device.

[0084] In an embodiment, at least two volume ranges, for
example at least three volume ranges are provided. In a
preferred embodiment, exactly two volume ranges are pro-
vided.

[0085] The volume ranges may be overlapping or non-
overlapping.
[0086] In the following we describe embodiments with

exactly two volume ranges, such as a first volume range and
a second volume range.

[0087] Typically, the maximum of both volume ranges is
not more than 10 000 pl.

[0088] Inan embodiment, the two volume ranges have the
maximums 1000 pl and 5000 pl, or for example 100 pl and
1000 pl, or for example 30 pl and 300 pl, or for example 20
ul and 200 pl, or for example 10 pl and 200 pl, or for
example 10 ul and 100 pl, respectively.

[0089] Inanembodiment, the volume ranges may have the
same or substantially the same minimum volume. For
example, the volume ranges provided may be 1-100 um and
1-1000 pm.

[0090] Inanembodiment, the volume ranges may have the
same or substantially the same maximum volume. For
example, the volume ranges provided may be 10-1000 um
and 1-1000 um.

[0091] FIGS. 1 to 4 illustrate a liquid aspirating and
dispensing head or pipette in accordance with an embodi-
ment of the present invention. Two alternative liquid dosing
volume ranges are provided. FIGS. 1 to 4 contain similar
parts, and the same reference signs apply.

[0092] The pipette comprises a plunger 11 movable inside
a cavity. When the plunger moves upwards, liquid becomes
aspirated to a tip attached to an open lower end 12 of the
pipette. The tip is not shown in the Figures. When the
plunger moves downwards, the liquid becomes expelled out
of the tip. The pipette functions by means of air displace-
ment principle. Thus, there is no direct contact between the
plunger and the liquid.

[0093] InFIGS. 1 and 2, the plunger 11 is in its lowermost
position. In FIGS. 3 and 4, the plunger 11 is in an elevated
position.

[0094] In FIGS. 1 and 3, the smaller volume range is in
use. In FIGS. 2 and 4, the larger volume range is in use.
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[0095] Two alternative volume ranges are provided in the
pipette by means of having a two-part cavity comprising two
chambers which can be connected by a fluid connection.
Typically the chambers can be disconnected from each other
by closing the fluid connection.

[0096] The first chamber 13, which is the chamber respon-
sible for the smaller volume range, is formed by the lower
part of the cavity. The lower part has a cylinder shape. The
first chamber is defined by the inner wall of the lower part
of the cavity and the plunger.

[0097] The second chamber 14, which is used together
with the first chamber for providing the larger volume range,
is formed by the upper part of the cavity. The upper part also
has a cylinder shape but it has a larger diameter than the
lower part of the cavity. The lower and upper parts of the
cavity can be referred to as the lower cylinder and the upper
cylinder. Here, the terms “upper” and “lower” refer to the
positions during typical use of the pipette, such as during an
aspiration action or a dispensing action.

[0098] The plunger 11 is sealed against the inner walls of
the cavity, particularly against the inner walls of both the
lower cylinder and the upper cylinder.

[0099] The Figures show the sealing 15 between the
plunger 11 and the inner surface of the lower cylinder 13.
[0100] Further, the plunger comprises a flange 16 around
its circumference. There is a sealing 17 between the flange
16 and the inner wall of the upper cylinder 14. The second
chamber is then defined by the inner wall of the upper part
of the cavity and the flange.

[0101] In this embodiment, the channel 18 between the
two chambers is realized by means of making the plunger 11
hollow. The hollow part of the plunger is connected by a
fluid connection (an air connection) to the inside of the upper
cylinder by an opening 19 in the plunger’s lateral wall.
[0102] In this embodiment, the plunger is hollow for its
entire length that is located inside the lower and upper
cylinders.

[0103] The closure mechanism comprises a rod 20 placed
and movable up and down within the hollow plunger, in an
upper part of the hollow interior of the plunger. The lower
end 21 of the rod is sealed against the inner wall of the
plunger. The rod is configured to open and close the opening
19 and concomitantly the channel 18 when a larger and
respectively a smaller volume range is desired. When the rod
is moved downwards inside the plunger, past and below the
opening, it closes the connection between the chambers.
When the rod is moved upwards inside the plunger, past and
above the opening, the fluid connection between the cham-
bers via the hollow plunger and the opening becomes
restored or opened.

[0104] Hence, in this embodiment, the smaller chamber
functions by means of a plunger principle and the larger
chamber functions by means of a cylinder principle.
[0105] By “plunger principle” it is referred to a configu-
ration in which the volume of displaced air is defined by the
volume of the plunger inside the chamber.

[0106] By “cylinder principle” it is referred to a configu-
ration in which the volume of displaced air is defined by the
volume of the cylinder itself

[0107] Accordingly, in these two configurations the dis-
pensing accuracy is determined by the accuracy of the
dimensions of the plunger, and respectively, by the accuracy
of the dimensions of the cylinder.

Apr. 18,2024

[0108] Alternatively, the closure mechanism can comprise
a rod 20 placed and movable about its vertical axis within
the hollow plunger 11. In other words, the rod 20 can be
rotated about its vertical axis within the hollow plunger 11.
The rod 20 has a round cross section with a first cut or
chamfer extending from a lower end of the rod 21 towards
an upper end of the rod 22 and a second cut or chamfer
extending from the upper end of the rod 22 towards the
lower end of the rod 21. The first cut or chamfer can be on
opposite side of the cross section of the rod than the second
cut or chamfer. When the rod 20 is inside the plunger 11, the
first cut or chamfer and the second cut or chamfer form a first
plunger chamber 23 and a second plunger chamber 24
between the rod 20 and the plunger 11, respectively. A
volume of the second plunger chamber 24 can be larger than
the volume of the first plunger chamber 23, or vice versa.
When the rod 20 is moved about its vertical axis inside the
plunger 11, the first plunger chamber 23 or the second
plunger chamber 24 can be rotated in connection with the
opening 19. Thus, the rod 20 is configured to open and close
the opening 19.

[0109] FIGS. 5 and 6 illustrate a plunger 11 and a rod 20,
which is movable about its vertical axis within the plunger
11.

[0110] FIG. 5 illustrates the rod 20 in a position when the
first plunger chamber 23 is in a fluid connection with the
opening 19 and a channel is open towards the lower end of
the rod 21. The larger volume range is in use.

[0111] FIG. 6 illustrates the rod in a position when the
second plunger chamber 24 is in a fluid connection with the
opening 19 and a channel is open towards the upper end of
the rod 22. The smaller volume range is in use.

[0112] It is to be understood that the embodiments of the
invention disclosed are not limited to the particular struc-
tures, process steps, or materials disclosed herein, but are
extended to equivalents thereof as would be recognized by
those ordinarily skilled in the relevant arts. It should also be
understood that terminology employed herein is used for the
purpose of describing particular embodiments only and is
not intended to be limiting.

[0113] Reference throughout this specification to “one
embodiment” or “an embodiment” means that a particular
feature, structure, or characteristic described in connection
with the embodiment is included in at least one embodiment
of the present invention. Thus, appearances of the phrases
“in one embodiment” or “in an embodiment” in various
places throughout this specification are not necessarily all
referring to the same embodiment.

[0114] As used herein, a plurality of items, structural
elements, compositional elements, and/or materials may be
presented in a common list for convenience. However, these
lists should be construed as though each member of the list
is individually identified as a separate and unique member.
Thus, no individual member of such list should be construed
as a de facto equivalent of any other member of the same list
solely based on their presentation in a common group
without indications to the contrary. In addition, various
embodiments and example of the present invention may be
referred to herein along with alternatives for the various
components thereof. It is understood that such embodiments,
examples, and alternatives are not to be construed as de facto
equivalents of one another, but are to be considered as
separate and autonomous representations of the present
invention.
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[0115] Furthermore, the described features, structures, or
characteristics may be combined in any suitable manner in
one or more embodiments. In the following description,
numerous specific details are provided, such as examples of
lengths, widths, shapes, etc., to provide a thorough under-
standing of embodiments of the invention. One skilled in the
relevant art will recognize, however, that the invention can
be practiced without one or more of the specific details, or
with other methods, components, materials, etc. In other
instances, well-known structures, materials, or operations
are not shown or described in detail to avoid obscuring
aspects of the invention.

[0116] While the forgoing examples are illustrative of the
principles of the present invention in one or more particular
applications, it will be apparent to those of ordinary skill in
the art that numerous modifications in form, usage and
details of implementation can be made without the exercise
of inventive faculty, and without departing from the prin-
ciples and concepts of the invention. Accordingly, it is not
intended that the invention be limited, except as by the
claims set forth below.

[0117] The verbs “to comprise” and “to include” are used
in this document as open limitations that neither exclude nor
require the existence of also un-recited features. The features
recited in depending claims are mutually freely combinable
unless otherwise explicitly stated. Furthermore, it is to be
understood that the use of “a” or “an”, i.e. a singular form,
throughout this document does not exclude a plurality.

INDUSTRIAL APPLICABILITY

[0118] The present invention is industrially applicable at
least in mechanical or electronic hand-held pipettes and in
automated liquid dispensing robots.

REFERENCE SIGNS LIST

[0119] 11 plunger

[0120] 12 open lower end of pipette
[0121] 13 first chamber

[0122] 14 second chamber

[0123] 15 sealing

[0124] 16 flange

[0125] 17 sealing

[0126] 18 channel

[0127] 19 opening

[0128] 20 rod

[0129] 21 lower end of rod

[0130] 22 upper end of rod

[0131] 23 first plunger chamber
[0132] 24 second plunger chamber

1. A liquid handling device based on air displacement
principle, comprising:
a cavity comprising a first chamber and a second chamber,
and
a plunger movable inside the cavity, to apply a vacuum or
pressure inside the cavity,
wherein the first chamber is configured to provide a first
dosing volume range or a first dosing volume,
wherein the second chamber together with the first chamber
is configured to provide a second dosing volume range or a
second dosing volume, which is larger than the first dosing
volume range or the first dosing volume, respectively,
wherein said first chamber and said second chamber are
connected by a closable fluid connection, and
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wherein said fluid connection is provided through said
plunger.

2. The liquid handling device according to claim 1,
wherein the first dosing volume range or the first dosing
volume is configured to be available for use when the fluid
connection is closed.

3. The liquid handling device according to claim 1,
wherein the second dosing volume range or the second
dosing volume is configured to be available for use when the
fluid connection is open.

4. The liquid handling device according to claim 1,
wherein the first chamber and the second chamber are
cylinder-shaped.

5. The liquid handling device according to claim 1,
wherein the second chamber has a larger diameter than the
first chamber.

6. The liquid handling device according to claim 1,
wherein the plunger is sealed against inner surfaces of the
cavity.

7. The liquid handling device according to claim 1,
wherein the plunger is sealed against inner surfaces of the
second chamber via a flange arranged around the circum-
ference of the plunger.

8. The liquid handling device according to claim 1,
wherein said plunger is hollow for at least a part of its length,
and said hollow part provides said closable fluid connection
between the first and the second chamber, or at least a part
of said closable fluid connection.

9. The liquid handling device according to claim 1,
wherein at least a part of the length of the plunger, from its
lower end upwards, is hollow.

10. The liquid handling device according to claim 1,
wherein the fluid connection comprises a channel extending
inside the plunger from its lower end up to an opening in its
lateral wall, as a result of which the plunger is hollow for at
least the respective part of its length.

11. The liquid handling device according to claim 10,
comprising a closure mechanism configured to open and
close said opening in the lateral wall of the plunger.

12. The liquid handling device according to claim 1,
wherein the closure mechanism comprises a rod inside the
hollow part of the plunger, and wherein the rod is movable
up and down within the hollow part to open and respectively
close the fluid connection.

13. The liquid handling device according to claim 1,
wherein the closure mechanism is actuated by an electric
motor.

14. The liquid handling device according to claim 1,
wherein the liquid handling device is a hand-held pipette.

15. The liquid handling device according to claim 1,
wherein the liquid handling device is an automated liquid
handling station.

16. The liquid handling device according to claim 1,
wherein the liquid handling device is a single-channel or a
multi-channel liquid handling device.

17. (canceled)

18. A liquid handling device, comprising:

a cavity comprising a first chamber and a second chamber,
the first chamber having a first volume and the second
chamber having a second volume larger than the first
volume, and

a plunger configured to move inside the cavity in order to
apply a vacuum or a pressure inside said cavity, thereby
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to aspirate or respectively dispense liquid into/from a

tip attached to a lower open end of the cavity,
wherein said first chamber and said second chamber are
connected by a closable fluid connection.
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