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Description

Field of technology

[0001] The invention relates to a pipette for use for liq-
uid dosage comprising a motor-operated piston. The in-
vention relates specifically to the operation of the move-
ment of the piston.

Technical background

[0002] Pipettes are used for liquid dosage in laborato-
ries, the pipettes comprising a piston movable in a cylin-
der by means of an electric motor, by which piston liquid
is aspirated in accordance with selected pipette function
into and out of a tip connected to the cylinder. The liquid
volume is usually adjustable. Pipettes comprise a control
system and its user interface for i.a. setting of the volume
and other necessary adjustments and for giving com-
mands for performing operations. The user interface has
the necessary push buttons for this purpose. The user
interface also has a display by means of which i.a. the
volume and other necessary data can be displayed. The
display can also show menus by means of which the
functions can be selected and settings fed using the push
buttons.
[0003] The pipetting functions to be used are e.g. di-
rect, reverse and step pipetting. Direct pipetting involves
aspiration of a desired volume into the pipette and dis-
charge of the volume. Reverse pipetting function involves
aspiration of a volume greater than the one desired into
the pipette, with the desired volume being subsequently
discharged. Step pipetting involves aspiration of a vol-
ume into the pipette, the volume being subsequently dis-
charged in a plurality of minor portions.
[0004] The piston has a basic position from which it
can be moved upwards to an upper position. The distance
between these positions defines the dosable volume. In
addition, the piston has a lower position to which the pis-
ton can be moved downwards from the basic position by
the length a so-called secondary movement. In direct pi-
petting the piston is moved from the basic position to the
upper position when aspirating liquid and from the upper
position to the lower position when discharging liquid.
The secondary movement thus ensures that the liquid is
discharged as completely as possible. In reverse pipet-
ting the piston is moved from the lower position to the
upper position when aspiring the liquid and from the up-
per position to the basic position when discharging the
liquid. In step pipetting the piston is moved from the lower
position to the upper position when aspirating the liquid
and from the upper position step to the basic position
when discharging the liquid. In step pipetting the excess
volume aspirated by the secondary movement specifi-
cally ensures that also the last dosage to be discharged
is full. In reverse pipetting and step pipetting the volume
corresponding to the secondary movement is usually
thrown away after pipetting. In known electronic pipettes

the length of the secondary movement is constant.
[0005] Publication US 3 343 539 discloses a dispens-
ing device corresponding to a manually operated pipette
in which also the length of the secondary movement is
adjustable. Publication FI 44 070 discloses a manually
operated pipette in which also the length of the secondary
movement is adjustable, specifically the same distance
as the primary movement and together and simultane-
ously with the primary movement.
[0006] Publications US 2002/020233 A1 and US
4821586 A disclose electronic pipettes, where a piston
is movable by means of an electric motor and the amount
of the aspirated and dispensed liquid can be adjusted.
However, a user cannot modify the length of a secondary
movement of the piston.
[0007] Document EP 0152120 A2 discloses an elec-
tronic pipette. The pipette comprises a drive module, to
which pipetting displacement assemblies of various sizes
can be attached. By inverting an encoder plug corre-
sponding to a certain displacement assembly into the
pipette, changes in the displacement size of the piston
and in the volumes of the displacement chamber and tip
are taken into account in overstroke settings.

Summary of the invention

[0008] An electronic pipette according to claim 1 has
now been invented.
[0009] In accordance with the invention the length of
the secondary movement is adjustable. The user can
thus change it to as optimal as possible for each pipetting
function.

Drawings

[0010] The accompanying drawings pertain to the writ-
ten description of the invention and relate to the following
detailed disclosure of the invention. In the drawings

- Fig. 1 illustrates a pipette according the invention
- Fig. 2 illustrates a function of the pipette as a chart
- Fig. 3 illustrates how the discharge volume corre-

sponding to the secondary movement of direct pi-
petting can be changed.

- Fig. 4 illustrates how the excess volume of the step
function can be changed.

Detailed disclosure of the invention

[0011] In a pipette according to the invention the piston
is moved by means of a motor. The piston has a basic
position from which it can be moved upwards to an upper
position. The distance between these positions defines
the dosable volume. In addition, the piston has a lower
position to which the piston can be moved downwards
from the basic position by the length of a so-called sec-
ondary movement. The length of this secondary move-
ment is adjustable. The user can thus change it as optimal
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as possible for each pipetting function.
[0012] In direct pipetting a discharge as complete as
possible is ensured by the secondary movement. Accord-
ing to the invention the length of the secondary movement
can be set suitable depending on the pipetting function
in question. This is a benefit for example when dosing
into a liquid and when it is desirable that no air gets into
the liquid when doing this. The discharge can thus be
optimized by adjustment so that the tip is just barely emp-
tied and no air gets into the liquid from the tip.
[0013] In reverse and step pipetting the excess dosage
is aspirated by the secondary movement. In this case
adjustability of the secondary movement is especially
beneficial because the excess liquid aspirated into the
pipette by the secondary movement must usually be
thrown away after pipetting. When this excess volume
can be set as small as possible so that the accuracy
requirement for each pipetting function, however, is ful-
filled, reagent is saved and waste is reduced.
[0014] The extra discharge movement can also be
used in reverse and step function, whereby the piston is
driven lower than when aspirating liquid. In this way a
discharge of the tip as complete as possible is confirmed.
It is then actually a three-phase pipette, in which the pis-
ton has two lower positions: a lower position for aspiration
and below it a lower position for discharge. Also the dis-
charge movement can be made adjustable. According
to the invention it is also possible to make a special ar-
rangement in which the lower position for aspiration is
constant and the lower position for discharge is adjusta-
ble.
[0015] There is a user interface associated with the
control system of the pipette, which interface comprises
setting keys, an operation switch and a display.
[0016] The display shows e.g. the volume and possibly
other necessary data. The display also shows menus
allowing data input in the control system by means of the
setting keys, the data comprising e.g. selecting the de-
sired pipetting function and the settings used for this.
[0017] In other respects, the pipette mechanism and
the control system may operate on the same principle as
e.g. those in Finnpipette® Novus pipette which came into
the market in 2004 (manufacturer: Thermo Electron Oy,
Finland) or as disclosed in FI 96007 (corresponding to
EP 576967).
[0018] Some embodiments of the invention are exem-
plified below.
[0019] Fig 1 illustrates a pipette operated with an elec-
tric motor. The user interface of the control system com-
prises an operating switch 1, setting keyboard 2 and a
display 3.
[0020] The operating switch 1 has been disposed in a
wheel 4 rotatable relative to the body. This allows the
user to adjust the position of the operating switch. A push-
button 6 of the tip removal sleeve 5 is provided in the
pipette body on the opposite side of the switch. The tip
is discharged by manual force. It has preferably been
relieved by a lever mechanism, especially by such in

which the tip remover is urged to move by means of a
wheel relative to the pipette body, as described in FI
92374 (corresponding e.g. to EP 566939).
[0021] The display 3 is disposed at the top of the pi-
pette, in a position upwardly oblique away from the push-
button 6 of the tip removal sleeve on the upper surface
of a projection. A power source is provided within the
projection. The setting keyboard 2 is disposed on the
upper surface of the projection, at its end on the side of
the body. The display shows necessary information
about the settings used each time, such as e.g. the pi-
pette volume and function in use and the current function
step. The display also shows different menus in each
situation, allowing the settings to be changed.
[0022] The pipette settings can be changed by means
of the setting keyboard 2. The setting keys are: a right-
hand selection key 7, a left-hand selection key 8 and a
bifunctional scanning key (arrow keys) 9. The current is
switched on by depression of any key. Depending on the
setting step, the selection keys allow the user to move
forwards or backwards in a menu hierarchy or to start
using a selected function. Depending pn the setting step,
the scanning key allows the user to move to an option
on the display or to change characters on the display
(such as numbers or writing). The selection function en-
ables the user to move to the desired location in the menu
and to confirm it by means of the selection keys. The
change function scans a character string, of which the
desired character is selected. The characters may act on
a setting of the function (e.g. volume, piston stroke
speed), or they may be confined to giving information.
[0023] Figure 2 is a schematic view of the pipette func-
tions. The core of the control system is a central process-
ing unit (CPU) 10 connected with a memory 11. The CPU
is used by means of the function keys, i.e. the operating
switch 1 and the setting keyboard 2. The CPU is informed
of the piston position by a position sensor 12. The CPU
gives the commands needed for actuating the piston to
a driver 13, which controls a step motor 14. The functions
are indicated on the display (liquid crystal display LCD)
3. Some functions are indicated with acoustic signals by
means of a buzzer 15. In addition, the CPU is connected
to a serial interface 16 allowing data input into or output
from the CPU. A chargeable 3.7 V Li ion battery 17 acts
as the voltage source. The battery comprises a voltage
control and reactivating circuit 18. The battery is charged
over terminals 19 using a charger 20 in a stand 21. The
charging is also controlled by the CPU.
[0024] Figure 3 exemplifes how to change the volume
of the secondary movement in direct. pipetting. The PI-
PETTE function (direct pipetting) has been chosen from
the MENU in the main menu by using selection keys 7
and 8 and scan key 9 and the volume (1000 ml) has been
set. When aspirating liquid in direct pipetting, the piston
is driven from the basic position to the upper position
defined by the set volume and when dischargin the liquid
to the lower position below the basic position by a length
of a so-called secondary movement. The piston stroke
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speed or the length of the secondary movement (phases
3 and 4) can be changed in the MENU (fig. 3 phase 2).
The display shows directly the volume (BLOWOUT VOL-
UME) corresponding to the secondary movement, which
in phases 3 and 4 of fig 3 is changed from 200 ml to 300 ml.
[0025] Fig. 4 illustrates the changing of excess volume
in step pipetting. In the first phase the STEPPER function
(step function) has been chosen using setting keys 7 and
8 and scan key 9 and It has been set to dose 20 doses
of 50 ml. When aspirating the liquid the piston is moved
from the lower intake position to the basic position and
further to the upper position defined by the total volume
of the dosable volume. When the dosing is completed,
the piston is in the basic position. The excess liquid re-
mained in the pipette is discharged by driving the piston
to the lower discharge position. The piston stroke speed,
the excess volume to be aspirated (EXCESS VOLUME)
or the volume corresponding to the discharge movement
(BLOWOUT VOLUME) (phases 3 and 4) can be changed
via MENU in the main manu. In phases 3 and 4 of fig 3
the excess volume is changed from 200 ml to 100 ml.
[0026] The excess volume or the discharge volume
can also be changed in reverse pipetting. in a similar way
as in step function.

Claims

1. A three-phase pipette comprising

- a cylinder open from one end,
- an electric motor (14),
- in the cylinder a piston movable by means of
the electric motor (14), the piston having a basic
position from which the piston can be moved
away from the open end of the cylinder to an
upper position and towards the open end of the
cylinder to a lower position, whereby the dis-
tance between the basic position and the upper
position defines the dosage volume to be dis-
charged from the pipette, and
- a control system, by means of which the piston
can be moved,
characterized in that
- the piston has a lower position for aspiration
and below it a lower position for discharge, and
that
- the control system has an adjustment function,
by which the distance between the basic position
and the lower position for aspiration and be-
tween the basic position and the lower position
for discharge can be changed.

2. A pipette according to claim 1, having a function, in
which the pipette is configured to aspirate a volume
greater than the desired dosage volume into the pi-
pette by driving the piston from the lower position to
the upper position and by discharging the desired

dosage volume by driving the piston from the upper
position to the basic position.

Patentansprüche

1. Dreiphasen-Pipette, umfassend

- einen an einem Ende offenen Zylinder,
- einen Elektromotor (14),
- einen in dem Zylinder mittels des Elektromo-
tors (14) bewegbaren Kolben, wobei der Kolben
eine Grundposition aufweist, von welcher der
Kolben weg von dem offenen Ende des Zylin-
ders zu einer oberen Position und in Richtung
zu dem offenen Ende des Zylinders hin zu einer
unteren Position bewegt werden kann, wobei
der Abstand zwischen der Grundposition und
der oberen Position das Dosiervolumen defi-
niert, das aus der Pipette auszugeben ist, und
- ein Steuerungssystem, mittels dessen der Kol-
ben bewegt werden kann,
dadurch gekennzeichnet, dass
- der Kolben eine untere Position für das Ansau-
gen aufweist und unter dieser eine untere Posi-
tion für die Ausgabe, und dadurch, dass
- das Steuerungssystem eine Einstellfunktion
aufweist, durch welche der Abstand zwischen
der Grundposition und der unteren Position für
das Ansaugen und zwischen der Grundposition
und der unteren Position für die Ausgabe ver-
ändert werden kann.

2. Pipette nach Anspruch 1, die eine Funktion aufweist,
in der die Pipette konfiguriert ist, ein Volumen, das
größer als das gewünschte Dosiervolumen ist, durch
das Fahren des Kolbens von der unteren Position in
die obere Position in die Pipette einzusaugen und
das gewünschte Dosiervolumen durch das Fahren
des Kolbens von der oberen Position in die Grund-
position auszugeben.

Revendications

1. Pipette à trois phases comprenant:

- un cylindre ouvert par une extrémité,
- un moteur électrique (14),
- dans le cylindre, un piston déplaçable au
moyen du moteur électrique (14), le piston ayant
une position de base de laquelle le piston peut
être écarté de l’extrémité ouverte du cylindre jus-
qu’à une position supérieure et rapproché de
l’extrémité ouverte du cylindre jusqu’à une po-
sition inférieure, la distance entre la position de
base et la position supérieure définissant ainsi
le volume de dose à décharger de la pipette, et
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- un système de commande, au moyen duquel
le piston peut être déplacé,
caractérisé en ce que
- le piston a une position inférieure pour l’aspi-
ration et au-dessous de celle-ci une position in-
férieure pour la décharge, et en ce que
- le système de commande a une fonction
d’ajustement, par laquelle la distance entre la
position de base et la position inférieure pour
l’aspiration et entre la position de base et la po-
sition inférieure pour la décharge peut être mo-
difiée.

2. Pipette selon la revendication 1, ayant une fonction,
dans laquelle la pipette est conçue pour aspirer un
volume supérieur au volume de dose souhaité dans
la pipette par entraînement du piston de la position
inférieure à la position supérieure et par décharge
du volume de dose souhaité par entraînement du
piston de la position supérieure à la position de base.
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