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MODULAR SAMPLE RACK.

@ The present disclosure provides a rack for automated
analyser systems, the rack comprising a combination of
units selected from the following groups, a handle
representing an interface to a user; a middle section
comprising compartments for-receiving container; and an
end piece representing an interface to a loading section. A
system comprising saud rack an container configured to fit
in the compartment is also disclosed. The system can be
part of an automated analyser system or comprise an
automated system.
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MODULAR SAMPLE RACK

DESCRIPTION

Field of the Invention

[0001] The invention relates to a modular sample rack.

Brief description of the related art

[0002] Devices for use in clinical diagnostics and life sciences are produced by a number of
companies. For example, STRATEC® SE, Germany, manufactures numerous devices for
diagnostic specimen handling and detection for use in automated analyser systems and other

laboratory instrumentation.

[0003] Racks are used in medical analysers to feed samples into containers. There are different
designs of racks for the different numbers and variants of containers as well as for different
analysis devices in which racks are used. The design of a rack depends, for example, on the

handle, the containers used and the available installation space in the analysis device.

[0004] Prior art racks are manufactured in one piece and differ, for example, in the size and
geometry of the rack, the handle for the user, the number of containers they can hold, the type

of container fixing mechanism and the rack coding.

[0005] Disadvantages of prior art racks relate to limitations in the manufacturing process as

well as a providing a low flexibility in applicability.

[0006] Thus, there is a need for a rack which can easily be adapted to the respective application.
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Summary of the Invention

[0007] The present invention provides a rack for automated analyser systems, the rack
comprising a combination of units selected from the following groups:

- ahandle representing an interface to a user;

- amiddle section comprising compartments for receiving container; and

- an end piece representing an interface to a loading section.

[0008] The rack may comprise in an embodiment a handle that comprises a window for

indicating the status of the rack.

[0009] It is further envisaged that the handle comprises a flag configured for interrupting a light

barrier.
[0010] The rack may also comprise a handle comprising a spring-loaded stabilising element.

[0011] In another embodiment of a rack according to the present disclosure, the middle section

may comprise on one side openings.

[0012] It is also envisaged that a compartment of the middle section comprises a spring

configured to push a container in an indented position within the compartment.

[0013] Another aspect of a rack according to the present disclosure relates to the compartment
comprising an offset insert forming the bottom of the compartment, wherein the offset insert
can be fixed at different heights in the compartment.

[0014] In an embodiment, the middle section comprises identical interfaces on both sides.

[0015] The rack may comprise an end piece comprising a magnet.

[0016] Another aspect of the rack relates to the end piece comprising a flag configured for

interrupting a light barrier and/or a hook for automated feeding of the rack.
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[0017] Another object of the present disclosure relates to a system comprising a rack as

described above; and a container configured to fit in a compartment of the rack.

[0018] The system may comprise in an embodiment a loading section for receiving of at least

one rack as described above.
[0019] The system may further comprise or be part of an automated analyser system.

[0020] Still other aspects, features, and advantages of the present invention are readily apparent
from the following detailed description, simply by illustrating preferable embodiments and
implementations. The present invention is also capable of other and different embodiments and
its several details can be modified in various obvious respects, all without departing from the
spirit and scope of the present invention. Accordingly, the drawings and descriptions are to be
regarded as illustrative in nature, and not as restrictive. Additional objects and advantages of
the invention will be set forth in part in the description which follows and in part will be obvious

from the description, or may be learned by practice of the mvention.

Summary of the Figures

[0021] The invention will be described based on figures. It will be understood that the
embodiments and aspects of the invention described in the figures are only examples and do
not limit the protective scope of the claims in any way. The invention is defined by the claims
and their equivalents. It will be understood that features of one aspect or embodiment of the
invention can be combined with a feature of a different aspect or aspects of other embodiments

of the invention, in which:

[0022] FIG. 1 shows different embodiments for rack handles, middle sections and end pieces.

[0023] FIG. 2 shows the separated units of a modular rack in the correct order.

[0024] FIG. 3 shows an exemplary combination of a modular rack.

[0025] FIG. 4 shows a handle in detail.
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[0026] FIG. 5A, B shows a handle with the spring for unfolding stabilising elements on both

sides for the rack.

[0027] FIG. 6 shows in the left part a front view onto a middle section and in the right part a

back view onto the middle section.

[0028] FIG. 7 shows a modular rack comprising a middle section with offset inserts.

[0029] FIG. 8 shows a single container holder with offset insert, springs and position code.

[0030] FIG. 9 shows an end piece with magnet.

Detailed Description of the Invention and the Figures

[0031] The technical problem is solved by the independent claims. The dependent claims cover

further specific embodiments of the invention.

[0032] The present invention relates to a modular rack which comprises rack units and can be
configured according to a so-called modular principle by combining different embodiments

from one of the three-unit groups. The resulting rack combinations are versatile in use.

[0033] FIG. 1 shows a modular rack comprising the following three units:

- ahandle;

- amiddle section comprising compartments for receiving a plurality of container;

- anend piece.

[0034] The three parts for assembly of a rack according to the present disclosure may have
different colours. The different colours may result from different materials of which the
respective parts are made. The colours can be used for indicating the content of a rack which is

for instance related to a specific colour of the handle.
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[0035] The handle which is arranged on one end of the modular rack is the interface to the user.
The user transports the rack via the handle, e.g. to a loading unit of an automated analyser. The
containers for samples are placed in compartments in the middle section. The compartments of
the middle part of the rack comprise container holders, which are provided with position codes
for the allocation of the respective container. The coded containers comprising samples are
inserted into these receptacles in the modular rack. In order for the analyser to have an
assignment between the coded container receptacles and the containers, the position codes on
the container receptacles as well as the codes on the containers are read by a code reader of an
automated analyser, e.g. a barcode reader on the analyser when the rack is inserted in the
loading station. For this reason, it is important to know on which side of the rack the code reader
is located in a loading station for choosing the correct orientation of the middle section. The
end piece of the rack is the connection of the modular rack to the analyser. The end piece may
comprise depending on the application locking mechanisms for the modular rack for locking it

in the loading unit of an automated analyser.

[0036] The modularised design of the rack according to the present disclosure allows to select
or combine an appropriate embodiment from the respective modular unit group comprising
handle, middle section, and end section. The embodiments of the individual units differ in their

function and design, so that a variety of different rack combinations can be put together.

[0037] FIG. 1 shows in its left part different embodiments for rack handles 10, in its middle
part different embodiments of middle sections 20 and in its right part different embodiments of
end pieces 30. The individual units are connected to each other via interfaces, e.g. plug-in
connections (comp. FIG. 2). At the connection interfaces of the rack handle and end piece there
is the "female" part of the plug-in connection and on both sides of the centre part there is the
"male" counterpart for the plug-in connection. Alternatively, the plug-in connections can be
interchanged so that the centre section has the "female" plug connection at both ends. A
predefined sequence of handle, middle part and end piece is maintained via the plug-in
connection. Furthermore, as shown in FIG. 1, there can be a flag 34 at the end piece of the rack,
which enables detection via a light barrier at the loading station. Alternatively, the end piece

may comprise a hook 36 for an automated feeding og the rack.
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[0038] The units can be reversibly (e.g. plug-in connection) or irreversibly (e.g. plug-in
connection with adhesive) connected to each other at the connection interfaces. Further
connection interfaces or a combination of several connection mechanisms, such as a plug-in
connection with an additional securing by screws, are also conceivable. FIG. 3 shows an

exemplary combination of a modular rack 1.

[0039] FIG. 1 shows three different embodiments of rack handles 10 in its left part. The rack
handle 10 (comp. FIG. 4) is the interface to the user and represents a separate unit, so that the
individual units (handle, middle part, end piece) can be produced using different manufacturing
processes, e.g. injection moulding. Depending on the specifications for the respective
application, the handle 10 is selected from the unit group "Handle" or optionally redesigned if
there is no suitable handle comprised in the unit group. The handle is selected by the customer
in order to fit into his product range in terms of look and feel. The handle can also be designed
to form a part of the front section of an automated analyser when the rack is inserted into the

automated analyser or its loading unit.

[0040] The handle can optionally provide additional functions like a status display via a
window 12. As soon as the rack is pushed into the loading station on the analyser, a light strip
or LED attached to the analyser is located near the window 12 (comp. FIG. 4). The optical
detection signal, e.g. window with an LED on the analyser, informs the user when the rack can
be removed. Furthermore, a presence detection may be provided by a flag 14 on the handle 10
which interrupts a light barrier on the automated analyser (comp. FIG. 4). In addition, a closing
function is also possible, e.g. via a push-push function. This can be located, for example, on the

upper edge of the rack handle similar to the flag (not shown).

[0041] Furthermore, a stabilising element 16 for the rack can be attached to both sides of the
handle 10 as shown in FIG. 5. Springs on the sides of the rack automatically unfold so-called
wings near the connection to the middle section 20 and provide lateral stability for the rack,
preventing it from tipping over. When the rack is pushed into the loading station, the wings are

automatically folded in.

[0042] In the middle of FIG. 1, different middle sections 20 of the rack 1 are shown. The middle

section 20 is designed to receive containers and the number of compartments defines the
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number of containers that can be received (e.g. 10/12/16) in the rack. The left part of FIG. 6
shows a front view onto a middle section 20 comprising openings 21 so that a barcode reader
can read bar codes on the container. The right part of FIG. 6 shows a back view of the middle

section 20.

[0043] It can be taken from FIG. 6 that there are identical interfaces 22 on both sides of the
middle section 20 for connecting the middle section to the handle (comp. FIG. 7) as well as to
the end piece of the rack. Due to the identical interfaces 22 at both ends of the middle section
20, the middle section 20 of the rack can be rotated horizontally by 180°. This has the advantage
that the openings 21 of the middle section for the barcodes on the containers can be adapted to
the side where the optical interface for reading of labels is arranged in the analyser. Depending
on the arrangement of the optical interface, like a barcode reader, the middle section of the rack
can be installed accordingly so that the openings of the container holder and the corresponding
position codes on the middle part of the rack are Jocated on the corresponding side for the code
reader. The labels like position codes are placed on the rack according to the orientation of the
centre section in the modular rack. The arrangement of the position codes on the rack must
match the reading direction when the rack is placed into the loading station of the analyser. The
first position after the end piece is encoded being number 1 and the following positions are
coded in ascending order until the last position before the handle (comp. FIG. 7). Furthermore,

the rack can also contain an RFID tag.

[0044] Springs 23 and optional offset inserts 24 can be arranged in a compartment of a middle
section (comp. FIG. 8). The springs 23 push the containers that are inserted into the container

holders forward and align them on the upper edge of the rack in the X and Y direction.

[0045] The offset inserts 24 can be attached at different heights in the compartments to allow
the use of container with different heights in a single rack. The offset inserts 24 thus define a
bottom of the compartment and provide a uniform height of the containers in the Z-direction.
When the rack is pushed into a loading position, the offset inserts are recognised by their white
surface via a camera on the analyser and noted as a Z-value in addition to the codes of the
container holder and the containers. By recognising the offset inserts, the pipettor knows how

deep it may enter the container in the Z-axis at the corresponding container position.
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[0046] F1G. 9 shows an exemplary end piece 30. The end piece 30 represents the interface to
the loading station in the analyser. The end piece shown in FIG. 9 has an integrated magnet 31
or can be made of a magnetic material like a metal. When the rack is pushed in a loading
position it is intended that there is a corresponding counterpart like a magnet or metal (not
shown) at the end of a loading unit, so that the rack is pulled into the loading station by the

magnetic force. The interface 32 of the end piece is also visible in FIG. 9.

[0047] Alternatively, other types of locking for the rack are also conceivable, e.g. a push-push
function or an automatic handling interface for self-retraction of the rack into the loading station
which are shown in FIG.1. The various features can also be integrated in combination in the

end piece.

[0048] The advantages of the invention relate to
. Increased flexibility due to the versatility of the racks.

- Flexibility of the rack with respect to

i size,
it. number of containers,
jil. handle,
iv. Functions
- Higher flexibility during manufacturing with respect to allowing the use of
different manufacturing processes/moulding technologies for individual units.
- Cost saving with respect to unit groups which can be expanded as required,

allowing further variants of units without having to redesign the entire rack.

[0049] Alternative approaches may relate to embodiments where several rack middle sections
can be connected to another. The connection can be seamless or via an additional connecting

link.

{0050} The foregoing description of the preferred embodiment of the invention has been
presented for purposes of illustration and description. It is not intended to be exhaustive or to
Timit the invention to the precise form disclosed, and modifications and variations are possible
in light of the above teachings or may be acquired from practice of the invention. The

embodiment was chosen and described in order to explain the principles of the invention and
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its practical application to enable one skilled in the art to utilize the mventlon in various
embodiments as are suited to the particular use contemplated It is intended that the scope of -
the invention be defined by the claims appended hereto, and thelr equlvalents The entlrety of

each of the aforementioned documents is incorporated by reference herein.
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Reference Numefals

1 rack

10 handle

12 window

14 flag

16 stabilizing element
20 middle section

21 opening

22 interface middle section
23 spring

24 offset insert

30 end piece

31 magnet

32 interface end piece
34 flag end piece

36 ’hook
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CLAIMS
1. A rack for automated analyser systems, the rack comprising a combination of units

selected from the following groups:
- ahandle representing an interface to a user;
- amiddle section comprising compartments for receiving container; and

_  an end piece representing an interface to a loading section.

2. The rack of claim 1, wherein the handle comprises a window for indicating the status of

the rack.

3. The rack of claim 1 or 2, wherein the handle comprises a flag configured for interrupting

a light barrier.

4.  The rack of any one of claims 1 to 3, wherein the handle comprises a spring-loaded

stabilising element.

5 The rack of any one of claims 1 to 4, wherein the middle section comprises on one side

openings.

6. The rack of any one of claims 1 to 5, wherein a compartment of the middle section
comprises a spring configured to push a container in an indented position within the

compartment.

7. The rack of any one of claims 1 to 6, wherein the compartment comprises an offset insert
forming the bottom of the compartment, wherein the offset insert can be fixed at different

heights in the compartment.

8.  The rack of any one of claims 1 to 7, wherein the middle section comprises identical

interfaces on both sides.
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9.  The rack of any one of claims 1 to 8. wherein the eand piece comprises a magnet.

10. The rack of any one of claims 1 to 9, wherein the end piece comprises a flag contigured

for interrupting a light barrier and/or a hook for automated feeding of the rack.

11. A system comprising
. arack according to any one of claims 1 to 10; and

. acontainer configured to fitin a compartment of the rack.

12.  The system of claim 11, comprising a loading section for receiving of at least one rack

according to any one of claims 1 to 10.

{3. The system of claim 11 or 12, comprising an automated analyser system or being part of

an automated analyser system.

12
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ANSPRUCHE

1. Ein Rack fiir automatische Analysesysteme, wobei das Rack eine Kombination von
Einheiten umfasst, die aus den folgenden Gruppen ausgewdhlt sind:
- einen Griff, das eine Schnittstelle zu einem Benutzer darstellt;
- ein Mittelteil mit Fichern zur Aufnahme von Behdltern; und
- ein Endstiick, das eine Schnittstelle zu einem Ladeabschnitt darstel]t.

2. Das Rack nach Anspruch 1, wobei der Griff ein Fenster zur Anzeige des Zustands des

Racks umfasst.

3. Das Rack nach Anspruch 1 oder 2, wobei der Griff eine Fahne umfasst, die zur
Unterbrechung einer Lichtschranke konfiguriert ist.

4. Das Rack nach einem der Anspriiche 1 bis 3, wobei der Griff ein federbelastetes

Stabilisierungselement aufweist.

5. Das Rack nach einem der Anspriiche 1 bis 4, wobei das Mittelteil an einer Seite

Offhungen aufweist.

6.  Das Rack nach einem der Anspriiche 1 bis 5, wobei ein Fach des mittleren Abschnitts
eine Feder umfasst, die so konfiguriert ist, dass sie einen Behdlter in eine eingedriickte

Position innerhalb des Fachs driickt.

7. Das Rack nach einem der Anspriiche 1 bis 6, wobei das Fach einen versetzten Einsatz
umfasst, der den Boden des Fachs bildet, wobei der versetzte Einsatz auf verschiedenen

Hohen im Fach befestigt werden kann.

8. Das Rack nach einem der Anspriiche 1 bis 7, wobei das Mittelteil auf beiden Seiten
identische Schnittstellen aufweist.

9.  Das Rack nach einem der Anspriiche 1 bis 8, wobei das Endstiick einen Magneten

umfasst.
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10.

11.

12.

13.

Beschickung des Racks aufweist.

Ein System umfassend , ,
- ein Re_tck nach einem der Ansprﬁche 1 bis 10; und B
- . einen Behdlter, der so konfigutiert ist, dass er in ein Fach des Racks passt.

Das System nach Anspruch 11, umfassend einen Ladeabschnitt zur  Aufnahme

mindestens eines Racks nach einem der Anspriiche 1 bis 10.

Das System naéh Anspruch 11 oder 12, welches ein: automatisches Anélysesystem

umfasst oder Teil eines automatischen Analysesy_stems ist.
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