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Method for selecting a pipette tip and a device for implementation

This invention relates to a method for selecting a pipette tip according to the preamble of

~ claim 1 and to a device for the implementation of the method.

Liquid dispensing systems are previously known wherein the functional parameters of an
interchangeable component placed in its position for receiving liquid to be dispensed are
entered by means of a keybord for programming the operation of the device. An infusion
pump of aforementioned kind has been disclosed e.g. in US 4,529,401. However, said pub-

lication does not disclose selecting an interchangeable component.

Manual liquid dispensing in laboratories is usually performed with so-called air displace-
ment pipettes which are easy and economic to use. However, there are situations in which
the performance of an air displacement pipette is not sufficient, and in such a case a user
selects a pipette to which a disposable piston-cylinder assembly can be connected. Typi-
cally, this occurs when using liquids having a high viscosity or high volatility. The pipettes
provided with a disposable plunger-cylinder assembly are also especially suitable for so-

called multiple dispensing which enables stepwise dispensing of a liquid from a syringe.

In using such interchangeable plunger-cylinder assemblies designed for use in mechanical
pipettes, a user places an interchangeable component in its position, sets a parameter typi-
cally affecting the dispensing stroke and then checks in a separate table which volume said
stroke will give with each type of pipette tip. The laboriousness of the use of such
plunger-cylinder assemblies and separate tables will especially accentuate the advantages
achievable by the method according to the present invention, such as easy manageability

and the precision of dispensing parameters.

Subsequently, pipetting systems have been developed for the aforementioned situations
enabling the identification of a mounted interchangeable component. In known pipetting
systems, comprising means for identifying different tip types, as disclosed in patent speci-

fication FI 109337, also the interchangeable component has to be provided with identifying
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means whereby, however, when selecting interchangeable components, i.e.tips, the user of

the pipetting system must use specially made tips.

US 6,090,348 discloses a pipetting device proViding for the use of tips of different sizes,
selectable from an electronic menu during use. After the selection, the functional parame-

ters of the program for the pipette are locked in accordance with the volume of the selected

tip.

In conventional pipettes, the volumes are thus determined by pipette settings, and the tips
of different sizes differ from each other in having tapers of different sizes. When using
disposable plunger-cylinder assemblies, the fastening elements for different volumes are of
the same size, and therefore, the risk of attaching a wrong plunger-cylinder assembly is

very high.

An objective of the invention is thus also to provide a pipetting device wherein the select-

‘ing mechanism of an interchangeable component is arranged so that it does not require the

use of a specially made tip, but gives a user the possibility to select a tip suitable for a par-

ticular pipetting task from a predetermined selection of tips.

This objective may be attained by using an electronic liquid dispenser or a liquid dispenser
provided with an electronic control system for performing the method. Preferably, the ba-

sic construction of the liquid dispenser may be, for instance, of the same type as pipettes

~ with an electronic tip remover in Biohit’s eLINE series.

More precisely, in the method according to the invention, the size of a dose and the amount
of said doses are entered in the order of choice; and thereafter the control system indicates
an interchangeable component or the interchangeable components available for the rele-
vant dose size and amount of doses. Preferably, the control system primarily indicates an

optimal interchangeable component.

According to a preferred embodiment, a plurality of interchangeable component data are

first entered (generally prior to the actual use situation), and thereafter those interchange-
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able components which are not in use are excluded. Prior to use, the size of the dose to be
dispensed is input, whereafter the amount of said doses is entered. In a preferred embodi-
ment a broad selection of interchangeable components has been entered to the pipetting
device in such a way that the user cannot have any influence thereon, but in advance he/she 4
may deactivate from this selection those interchangeable components which are not avail-
able. Therefore, when suggesting interchangeable components suitable for each pipetting
task, the control system only takes those interchangeable components, which in fact are

available, into consideration.

Preferably, the method according to the invention can be carried out with an apparatus
which is an electronically controlled pipetting device, comprising a body having a part for
receiving an interchangeable component. The device further comprises electronic control
means which control the operation of the pipette, as well as an implementing keyboard and
a plunger actuator movable in the direction of the body for dispensing liquid to be pipetted.
The device further comprises means for storing data entered into the device, said means
preferably being a memory. The data entered to the device includes the dose sizes, the dose
amounts as well as information on available interchangeable components. The available
interchangeable components are pipette tips comprising a plunger and a cylinder, the

measuring volume of which preferably varying between 0.1 and 50 ml.

In a preferred embodiment, the device further comprises electronically controlled locking
means, by means of which a detachable interchangeable component may be attached or
detached, and means for transferring the state of the locking means to the electronic control
means, which preferably is a program. The dosing parameters and/or the type and/or the
size of an interchangeable component can be entered into the electronic control means by

means of the keyboard of the device.

The pipetting device préferably comprises a locking and detaching mechanism operating
under the control system, by means of which the control system can detect the detachment

of an interchangeable component.



10

15

20

25

30

WO 2007/122298 4 PCT/F12007/050226

An advantageous embodiment is also a device, which is an electronically controlled pipet-
ting device comprising a body having a tip portion for receiving a detachable interchange-
able component; electronic control means for controlling the operation of the pipette; an
implementing keyboard, by means of which the dispensing parameters of an interchange-
able component can be input to the electronic control means; a plunger actuator, movable
in the direction of the body for dispensing liquid to be pipetted; an electronically controlled
locking means adjustable in the pipette in the cross direction of the body for attaching or
detaching an interchangeable component; a control means for controlling the movement of
the locking means in a direction deviating from the longitudinal direction; and the move-

ment of the plunger actuator can be continued in the longitudinal direction so that the con-

- tinued longitudinal movement of the actuator may be converted into movement in a direc-

tion deviating from the longitudinal direction by means of the control means controlling
the movement of the locking means, whereby an interchangeable component is removable

preferably axially.

According to the invention, also a pipetting system can be provided, comprising an elec-
tronic pipetting device or a pipetting device provided with electronic control, to which pi-
petting device an interchangeable component is detachably attachable for receiving liquid

to be pipetted, the interchangeable component being formed as a plunger-cylinder unit, the

“plunger of which being movable in the interchangeable component arranged in the pipet-

ting device by means of a plunger actuator of the pipetting device with respect to the cylin-
der in connection with pipetting movement, for aspiring and discharging liquid to be pipet-
ted, whereby different types of interchangeable components can be arranged in the pipet-
ting device, whereby, however, one and the same relative position of the plunger and the
cylinder is arranged for all interchangeable component types so that all interchangeable

component types are connectable to the pipetting device in the same manner.

A practical example: A pipetting system, comprising a pipetting device provided with elec-
tronic control and having a body, and to which pipetting device an interchangeable compo-
nent is detachably attachable for receiving liquid to be pipetted, said interchangeable com-

ponent being formed as a plunger-cylinder unit, the plunger of which is movable in the

interchangeable component arranged in the pipetting device by means of an plunger actua-
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tor of the pipetting device with respecf to the cylinder in connection with the movement of
the pipetting for aspiring and discharging liquid to be pipetted, whereby several different
types of interchangeable components can be arranged in the pipetting device, whereby,
however, one and the same relative position of the plunger and the cylinder is arranged for

all types.

An electronic pipette may be a hand-held, battery-operated, microprocessor-controlled
pipette, coniprising a body, which embeds a power supply means for a motor, a control -
means for controlling the motor, and a means for controlling the operations of the pipette, a
display, a tip portion, the plunger of which being arranged reciprocably moveable in the
cylinder chamber for changing the volume of the cylinder chamber, and means for convert-
ing the rotating movement of the motor into the movement of the plunger in the substan-
tially longitudinal direction of the body of the pipette in the cylinder chamber. The means
for controlling the operations of the pipette consist preferably, for instance, of a micro-
processor, comprising, in addition to a central processing unit, at least a storage means
both for permanent storing of data and/or programs and for temporary storing of data
and/or programs as well as a means for connecting the microprocessor to means for con-
trolling the display, to buttons and/or switch keys for controlling the operations, sensors for
identifying the states of the controlling elements of the pipette as well as means for trans-
ferring the control signals received from the microprocessor to the control means of the
motor. The data and programs stored in the storage means may be stored in the manufac-

turing stage of the pipette, or a user may store them during use of the pipette.

In a preferred embodiment, in using the pipetting device, a user selects a dispensing mode
supporting the function (for instance, the d-mode which is functional in all eLINE Dis-
penser devices of Biohit and which is used for multiple dispehsing). Thereafter the soft-
ware requires a user (preferably by means of a message shown on fhe display) to enter the
dose size. When the user has entered the dose size (for instance 10 pl) to the control elec-
tronics by means of the keyboard, the software requires the user (preferably by means of a
message shown on the display) to input the amount of doses (for instance, 40). When the
user has entered the amount of doses to the control electronics, the software suggests (pref-

erably by means of a message shown on the display) a tip optimally suitable for the task in
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question. The measuring volumes of the tips preferably Vafy between 1 ul and 50 pl. If
there are several alternatives, it is possible to move between these alternatives on the dis-
play using the keyboard, and further to select an alternative of choice by means of the key-

board. The keyboard may preferably comprise a roll for facilitating moving on the display.

A user has the possibility to enter in advance the available tip selection to the memory of
the pipetting device by means of the same software and keyboard, whereby the software
can suggest (preferably by means of a message shown on the display) the available tip size
alternatives by excluding those tip types not available for the relevant pipetting task. The

pipetting task is determined by the dose size and the amount of doses.
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Claims

1. A method for selecting an interchangeable component formed as a plunger-cylinder unit -
to be connected to a pipetting device provided with an electronic control system, charac-
terized in that the method comprises the following stages in a selectable sequence:

- auser enters the dose size to the control system of the pipetting device;

- the user enters the amount of doses;
whereafter the control system indicates, on the basis of the said dose size and the said

amount of doses, suitable interchangeable components from a previously stored selection

of interchangeable components.

2. The method according to claim 1, characterized in that part of the stored selection of

interchangeable components can be excluded from use.-

3. The method according to claim 1, characterized in that the plunger in an interchange-
able component arranged in the pipetting device is moved with respect to the cylinder by
means of a plﬁnger actuator, in connection with pipetting movement, for aspiring and dis-
charging liquid to be pipetted, whereby different types of interchangeable components can
be provided in the pipetting device, whereby one and the same relative position of the

plunger and the cylinder is arranged for all types of interchangeable components.

4. The method according to claim 1, characterized in that the pipetting device comprises a
locking and detaching mechanism operating under the control system, by means of which

mechanism the control system can detect the detachment of an interchangeable component.

5. An electronically controlled pipetting device, comprising

a body, having a tip portion, to which a detachable interchangeabie component is

receivable;

an electronic control system which controls the operation of the pipette;

an implementing keyboard;

a plunger movable in the longitudinal direction of the body for dispensing liquid to be
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pipetted;

- a display

- characterized in that it comprises means for storing the parameters of different inter-
changeable components formed as a plunger-cylinder unit in the electronic control
system;

- the dose size and the amount of doses can be entered into the electronic control

system by means of the keyboard.
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