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(54) Title: AN AUTOMATIC APPARATUS FOR LOADING AND UNLOADING BIOLOGICAL MATERIAL TEST TUBES IN

A PNEUMATIC MAIL SYSTEM.

(57) Abstract: There is described an
apparatus adapted to automatically load and
unload biological material test tubes into and
from a capsule (9) suitable for the handling in
a pneumatic mail system, said test tubes being
supported by a test tube container (10) which
may be removably accommodated in said cap-
sule. Said apparatus comprises a loading and
unloading interface (25) included in a conveyor
adapted to automatically transport biological
material test tubes, a receiving/dispatching
station (6) for capsules (9) to/from various
biological material collection departments
and a receiving/dispatching station (16) for
capsules (9) to/from biological material testing
departments, devices (1, 2) adapted to handle
arriving test tube containers and test tubes
to be dispatched to a bench (3) comprising a
loading area (5) and an unloading area (4)
for test tubes and test tube containers, arriving
material identifying and checking devices
(21, 28), orienting devices (7, 17) for test tube
containers, and a control unit (24) adapted to
coordinate said devices during the loading and
unloading operations.

FIG.1



WO 2009/068574 A1 |00 0000000000 00

Declaration under Rule 4.17: —  before the expiration of the time limit for amending the

— asto the applicant’s entitlement to claim the priority of the claims and to be republished in the event of receipt of
earlier application (Rule 4.17(iii)) amendments

Published:

—  with international search report



WO 2009/068574

10

15

20

25

30

PCT/EP2008/066262

“An automatic apparatus for loading and unloading biological material test
tubes in a pneumatic mail system”.
E

The present invention relates to an automatic apparatus for loading and
unloading test tubes containing biological material and transported by means
of a pneumatic mail system.

In facilities such as factories, banks, supermarkets and hospitals, there
is a great need for transporting materials, such as for example production
samples, money, documents, medicaments and laboratory specimens.

A pneumatic mail system is a concrete solution to the several problems
related to the transportation of materials in a facility.

A pneumatic mail system is a light, internal transportation system,
capable of ensuring the automated handling of small-sized commodities, in a
rapid and safe manner. Such a system consists of intercommunicating
dispatching and receiving stations, connected by a network of pipes. The
commodities are inserted in specific containers, which are transported inside
the line by a suitably created air flow, generated by a turbine.

The receiving/dispatching stations are generally provided with
automatic starting device and pneumatic brake for the arriving containers.
There is no emission of air, neither at the arrival nor at the departure, thus
complying with the strictest hygienic requirements. The pipes allow to
connect several points in a building, and even between different buildings,
by using overhead and underground paths.

The turbines may work either by pressure or by suction, thus
allowing even high transportation speeds suited to the type of transported
material.

Diverters between pipes serve a function similar to the switches of a
train track and allow to create even highly complex systems. Being
electronically controlled and automatically positioned, the diverters allow

the containers to reach the chosen destinations.
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A modern pneumatic mail system may be used in various fields, such
as, for example, in the industrial field for the transportation of production
materials, in the banking field for the transportation of money, and in the
hospital field for the transportation of medicaments or biological materials.

In the hospital field, which is the scope of the present invention, the
adoption of the system ensures the constant connection between departments
which are even several hundreds of meters apart, thus respecting the
required handling times, increasing the facility automation, and ensuring the
maximum safety even in transporting delicate materials.

Specifically, in the hospital field, a pneumatic mail system may be
used for automatically transporting test tubes containing blood from the
collecting points to the test laboratories, thus ensuring:

e safety: a reserved, inaccessible path is offered to the handled
material, ensuring a slow speed transportation when handling
blood specimens to prevent hemolytic effects from generating;

e transportation rapidity: a fast, direct handling is carried out
between the various connected departments, offering the
possibility of priority dispatching of the capsules in case of
urgencies;

® casy use: simple operations are carried out by the operators;

® cost reduction: manpower costs are decreased because personnel is
relieved from handling operations, with a great benefit for all
medical and paramedical personnel, who can thus devote all their
time to patient care;

® quietness: there is no noise in the departments.

In such a pneumatic transportation process, the preparation of the
container to be handled has not yet been automated.

Such an operation requires the assigned personnel to empty the received
containers and fill the containers to be dispatched. Such a task, if performed

manually, strongly limits the great advantages which are obtained from the
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use of a pneumatic mail system, both in terms of times and operator safety,
if the handled material consists of test tubes containing biological material
specimens.

Therefore, in order to limit manual intervention by operators involved
in the handling of materials transported in the pneumatic mail systems, an
apparatus aimed at automating the entire process is required, comprising
filling the containers, transporting by means of pneumatic system, and
subsequently empting the same.

It is the object of the present invention to make an apparatus for
loading and unloading biological material specimens transported between
the various departments of a hospital facility by means of a pneumatic mail
system capable of overcoming the aforesaid problems.

In accordance with the invention, the object is reached by an apparatus
for automatically loading and unloading biological material test tubes into
and from a capsule suitable for handling in a pneumatic mail system, said
test tubes being supported by a test tube container which may be removably
accommodated in said capsule,

characterized in that it comprises:

a loading and unloading interface included in a conveyor adapted to
automatically transport biological material test tubes towards biological
material preparing and testing modules,

a station for receiving/dispatching capsules to/from various biological
material collecting departments and a station for receiving/dispatching
capsules to/from biological material testing departments,

devices adapted to handle the arriving test tube containers and the test
tubes to be dispatched on a bench comprising a loading and unloading area
for test tubes and test tube containers,

arriving material identifying and checking devices,

test tube container orienting devices, and

a control unit adapted to coordinate said devices during the loading
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and unloading operations.

It is a further object of the present invention to make an automatic
method of loading and unloading biological material specimens transported
between the various departments of a hospital facility by means of a
pneumatic mail system capable of overcoming the aforesaid problems.

In accordance with the invention, such a further object is reached by
an automatic method for loading and unloading biological material test tubes
into and from a capsule suitable for handling in a pneumatic mail system,
said test tubes being supported by a test tube container removably
accommodated in said capsule,

characterized in that it comprises a first method for unloading test
tubes and loading/unloading test tube containers into and from a capsule
departing from/arriving at a collecting department of biological material in
test tubes, and a second method for loading/unloading test tubes and test
tube containers into and from a capsule departing from/arriving at a
biological material testing department,

said first method comprising the steps of:

identifying and checking the capsules arriving at a capsule
receiving/dispatching station from a biological material collecting
department, the information on the presence and position of the test tubes
inside the container being sent from a control unit to the handling device for
test tubes and containers;

picking the container by the test tube and container handling device
and handling the container to a container orienting device;

unloading the container into the orienting device for emptying the test
tubes which are present;

checking the test tube and container handling device according to the
information received from the control unit concerning the presence or
absence of the test tubes, i.e. checking the positions in which the information

on test tube presence was obtained;
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picking the test tubes by the test tube and container handling device,
and positioning them at the unloading point, in which a test tube identifying
device detects the identity thereof, according to its identity the test tube
being transported by a test tube carrier along a conveyor belt and possibly
towards preparing and testing modules interfacing with such a conveyor belt
or towards the loading point (30);

once all the test tubes have been removed from the container, placed in
the container orientating device, picking the container by the test tube and
container handling device for placing it in the open capsule at the capsule
receiving/dispatching station to be sent back to a biological material
collecting department, where it may be loaded with new test tubes to be
tested;

said second method comprising the steps of:

identifying and checking the capsules arriving at a capsule
receiving/dispatching station from a biological material testing department,
the information on the presence and position of the test tubes inside the
container being sent from the control unit to the handling device for test
tubes and containers;

picking the container by the test tube and container handling device
and handling the container to a container orienting device;

unloading the container into the orienting device for emptying the test
tubes which are present;

handling the container by means of the handling device for test tubes
and containers from the container orienting device to an appropriate loading
area;

checking the test tube and container handling device according to the
information received from the control unit concerning the presence or
absence of the test tubes, i.e. checking the positions in which the information
on test tube presence was obtained;

picking the test tubes by the test tube and container handling device,
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and positioning the test tubes in a test tube container waiting for being
unloaded at an appropriate unloading point on the conveyor belt;

once the complete emptiness of the container has been defined,
loading the test tubes arriving at the test tube loading point on the conveyor
belt, by means of the test tube and container handling device;

picking the container loaded with test tubes by the test tube and
container handling device, and inserting it into the capsule waiting for being
dispatched to a testing department at the capsule receiving/dispatching
station. The control unit may be an application software installed on a
computer adapted to receive information and send commands to the devices
operating inside the described apparatus.

The test tubes are transported inside the pneumatic mail line by means
of an appropriate container, named capsule, having a shape adapted to slide
in the pipes under the bias of the air flow. The capsule, after reaching a
station, automatically opens allowing the handling device for test tube
containers and test tubes to access it.

The described device provides for the biological material test tubes
being contained, inside the capsules, in specific containers provided with
twenty locations adapted to accommodate an equal number of test tubes.

The bench comprising the unloading area and the loading area is a
surface interfacing with an interface area serving the function of receiving
the received biological material test tubes and presenting the biological
material test tubes to be dispatched by means of the pneumatic mail system.
Said interface area is included in a further automation apparatus suitable for
the automatic transportation to devices used for preparing and testing the
biological specimens contained in the test tubes.

The unloading area comprises a test tube receiving station and a
specific space in which the received test tube container is placed to be
unloaded.

The receiving station present on the bench consists of an opening
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connected to a pipe end.

Upon the arrival of a capsule at the receiving station, an arriving
material identifying and checking device verifies the actual presence of test
tubes inside the container. Such a piece of information, sent to the control
unit, is used by the handling device, comprising a mechanical arm, during
the subsequent step of unloading the test tubes (from the containers to the
interface area).

The arriving material identifying and checking device may be, for
example, a camera serving the function of “photographing” the open capsule
containing the test tube container.

The unloading device consists of a gripper connected to a support
having the possibility of moving over the test tube unloading area and
reaching all the working points needed for performing the operations.

The unloading device, if a loaded capsule arrives, picks the test tube
container from the capsule and places it in the specific unloading space.

Once the test tube container has been correctly positioned, said device
picks the test tubes from said container one by one, thus positioning them at
the interface area.

The loading area comprises a test tube dispatching station and a
specific space in which the received test tube container is placed to be
loaded.

The dispatching station on the bench, equivalent to the receiving
station, consists in an opening connected to a pipe end.

The capsules containing the test tube containers which reach the
dispatching station are generally empty, ready to the loaded with test tubes.

Upon the arrival of a capsule at the dispatching station, the identifying
and checking device verifies the actual absence of test tubes inside the
container.

The loading device, functionally equivalent to the unloading device,

consists of a gripper connected to a support having the possibility of moving



WO 2009/068574 PCT/EP2008/066262

10

15

20

25

30

over the test tube loading area and reaching all the working points needed
for completing the operations.

The loading device, if a capsule arrives, picks the test tube container
from the capsule and places it in the specific loading space.

The test tubes which need to be transported by pneumatic mail are
presented at the interface area.

The same loading device, once the empty test tube container has been
arranged in the correct position in the loading area, moves the arriving test
tubes from the interface area to the container.

After filling the container with test tubes, it is inserted into the
dispatching station by means of the loading device.

These and other features of the present invention will be further
explained in the following detailed description of a practical embodiment
thereof shown by way of non-limitative example in the accompanying
drawings, in which:

figure 1 shows a perspective view of the automatic apparatus adapted
to load and unload the test tube ;

figure 2 shows a front view of the configuration in figure 1;

figure 3 shows a sectional view of the configuration in figure 2 taken
along line ITI-111;

figure 4 shows a top plan view of the surface;

figure 5 shows a perspective view of the device with the bench
removed;

figure 6 shows a perspective view of the test tube container;

figure 7 shows a vertical section view of the configuration in figure 6;

figure 8 shows the capsule adapted to transport the test tube containers
in the pneumatic mail system.

Figure 1 shows an apparatus adapted to load and unload biological
material test tubes according to the present invention comprising a handling

device 1 for test tubes and test tube containers adapted to load/unload
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capsules arriving at/departing from biological material collecting
departments, e.g. hospital departments, and a handling device 2 for test tubes
and test tube containers adapted to load/unload capsules arriving
at/departing from biological material testing departments, e.g. specialized
laboratory departments. Both handling devices 1 and 2 for test tubes and test
tube containers comprise mechanical arms and operate on a working area
consisting of a bench 3 comprising a test tube unloading area 4 and a test
tube loading area 5. The devices forming the system herein described are
coordinated and controlled by a control unit 24 consisting of an application
software residing in a computer connected to the system located, for
example, in a position underneath the bench and shielded by protective
panels (figure 1).

A capsule 9 (figure 8) is a suitable container used in a pneumatic mail
system adapted to move in the pipe network which forms such a system,
under the bias of an air flow. In figure 8, the capsule 9 is shown in an open
configuration, i.e. so as to allow to access and possibly pick the material
transported therein.

In the suggested embodiment, the capsule 9 is adapted to transport a
test tube container 10 (figures 1, 6 and 7). Said container 10 consists of a
main body 11 having an octagonal base on which a layer of silicone 12 is
accommodated and adapted to support the test tubes 13 contained therein in
a stable, vertical manner, and to dampen possible shaking during the
transportation. The container 10 comprises twenty positions adapted to
house an equal number of test tubes 13. In the central position with respect
to the octagonal base of the container 10 there is a support 14 (figure 7)
serving the function of allowing the handling devices 1 and 2 for test tubes
and containers to pick the container during the loading and unloading
processes.

Four holes 15 (figure 6) are present on the resting surface of the

container 10, serving the function of allowing the container to be oriented by
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the container orienting devices 7 and 17, as will be explained below.

The test tube unloading area 4 consists of a capsule
receiving/dispatching station 6, a container orienting device 7 and a
container transit position 8§ (figure 4). In a hospital, the capsule
dispatching/receiving station 6 could be connected to the various hospital
departments in which collections are made and from which the biological
material test tubes are sent to be prepared and tested by the interfacing
modules on the conveyor belt and possibly by other specialised test
laboratories for biological material.

The test tube loading area 5 consists of a capsule receiving/dispatching
station 16, a container orienting device 17, twenty-two loading positions 18
and a possible position adapted to house a linear waiting test tube container
19, as will be described below (figure 4). In a hospital, the capsule
receiving/dispatching station 16 could be connected to the different
specialized test laboratories, to which the test tubes are dispatched in the
case specialized tests which are not provided by the interfacing test modules
on the conveyor belt need to be performed.

When the container 10, transported by the capsule 9, arrives at the one
of the two capsule receiving/dispatching stations 6 and 16, the octagonal
base of the container is oriented in a random manner. The handling devices 1
and 2 for test tubes and containers correctly reach the twenty positions of the
containers only if the container, horizontally arranged on bench 3, is
positioned according to a certain orientation, which corresponds to two sides
of the octagonal base being parallel to the side profiles of the bench (as the
container shown in figure 4 placed in the container orienting device 17).

The container orienting devices 7 and 17 serve the function of
obtaining the correct orientation of the container 10 during the positioning
process on the bench 3. Each of said container orienting devices 7 and 17,
which are functionally equivalent to each other, consists of a plate 31,

shaped as the octagonal base of the container 10, which rotates about its
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centre 32. Said plate 31 is provided with four orienting rods 100 (figures 4
and 5). An electric motor 33 generates the rotation the plate 31 by means of
belt 34 (figure 5). When the handling device 1 or 2 for test tubes and
containers moves the container close to one of the two container orienting
devices 7 and 17, the plate 31 turns until the four orienting rods 100 coincide
with the four holes 15 on the resting surface of the container 10. At this
time, the container 10 may be released, thus resting inside the plate 31,
which rotates and returns to the initial position, thus ensuring the correct
orientation to the container 10 for the handling devices 1 and 2 for test tubes
and containers to be able to correctly reach the twenty positions according to
the stored reference system.

While transiting in the pipes 20 of a pneumatic mail system, the
capsule 9 remains closed, and it automatically opens close to the
receiving/dispatching stations 6 and 16, thus presenting the container 10 as
shown in the figure 3. This allows the handling devices 1 and 2 for test tubes
and containers to grip and move the container, thus ensuring a secure grip by
means of the support 14.

An identifying and checking device 21 (figure 1) for the arriving
capsules and for the capsules to be dispatched is installed on the supporting
structure of the handling devices 1 and 2 for test tubes and containers. In the
described embodiment, said capsule identifying and checking device 21
consists of a camera 22, which may translate on a guide 23 and reach,
according to the required operation, two positions exactly above the capsule
receiving/dispatching stations 6 and 16 (figure 2).

Said capsule identifying and checking device 21 serves the function of
checking the presence or absence of test tubes in the containers 10 arriving
at the capsule receiving/dispatching stations 6 and 16. Upon the arrival of a
capsule at one of the two stations, the camera 22 is placed over the correct
position by sliding on the guide 23, so as to take a photograph of the arriving

container 10.
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The photograph of the container 10 arriving at the capsule

receiving/dispatching station 6 from the hospital departments is processed
by the control unit 24 for storing the locations of the container occupied by
the test tubes. Such a piece of information is sent to the handling device 1
for test tubes and containers, which will unload the test tubes from the
occupied positions only.
The photograph of the containers 10 arriving at the capsule
receiving/dispatching station 16 from the specialized laboratories is used for
verifying the actual absence of test tubes. If one or more test tubes are
present in such containers, they are unloaded by the handling device 2 for
test tubes and containers into the linear waiting test tube container 19 to then
be unloaded into an interface module 25 (figure 1) adapted to automatically
transport the test tubes.

Such an interface module 25 consists of a conveyor belt 26 on which
test tubes containers or carriers 27 move (figures 3 and 4). Said carriers 27,
sliding on the conveyor belt, transport the test tubes along a conveyor belt to
the various preparing and testing modules, according to the tests to which
the test tubes must be subjected.

The portion of conveyor belt interfacing with the test tube loading and
unloading system is provided with a test tube identification system 28
serving the function of identifying the test tube placed by the test tube
handling device 1 from the bench 3 to the test tube carrier 27 in the
unloading point 29 (figure 4).

In the described embodiment, the test tube is identified by reading the
barcode on the label placed on the test tube by a suitable barcode reading
device 101 (figure 5).

On the conveyor belt there is a test tube loading point 30 from where
the arriving test tubes are picked by the test tube handling device 2 and
placed in the containers 10 at the loading area 5 on the bench 3.

For a better understanding of the described apparatus, the steps of the
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process for wunloading a container 10 arriving at the capsule
receiving/dispatching station 6 are listed below:

a capsule 9 arrives at the capsule receiving/dispatching station;

the capsule identifying and checking device 21 places the camera 22
by sliding it along the guide 23, so that is may take a photograph of the
container 10 contained in the capsule 9 arriving at the capsule
receiving/dispatching station 6;

the information on the presence and position of the test tubes inside
the container 10 is sent from the control unit 24 to the handling device 1 for
test tubes and containers;

the handling device 1 for test tubes and containers grips the container
10 by means of the support 14 and moves the container 10 in the container
orienting device 7;

once the container 10 has been placed according to the right
orientation in the plate 31, it is ready to be emptied of the test tubes therein;

the handling device 1 for test tubes and containers, according to the
information received from the control unit 24 concerning the presence or
absence of the test tubes, only checks one by one the positions in which the
information on test tube presence was obtained;

the test tube is gripped by the handling device 1 for test tubes and
containers and placed in the carrier 27 at the unloading point 29 where the
test tube identifying device 28 detects the identity thereof;

according to the identity and type of processing required, the test tube
may be transported by the carrier 27 along the conveyor belt and then
possibly diverted to the preparing and testing modules interfacing with such
a conveyor belt, or presented at the subsequent test tube loading point 30 to
be picked and placed in a container 10 in the loading area 5 and sent to the
specialized test laboratories by means of the pneumatic mail system;

once all the test tubes of the container 10 placed on the plate 31 of the

container orienting device 7 have been removed, the handling device 1 for
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test tubes and containers grips the container 10 and places it into the open
capsule 9 at the capsule receiving/dispatching station 6 to be sent back to a
hospital department where new test tubes to be tested may be loaded therein;

if a loaded capsule has reached the capsule receiving/dispatching
station 6 in the meantime, the container 7 is moved from the plate 31 to the
container transit position 8§, waiting for the capsule which reached the
capsule receiving/dispatching station 6 to be cleared of the new container.

The steps of the process for loading a container 10 arriving at the
capsule receiving/dispatching station 16 are described below:

a capsule 9 arrives at the capsule receiving/dispatching station 16;

the capsule identifying and checking device 21 places the camera 22
by sliding it along the guide 23, so that is may take a photograph of the
container 17 contained in the capsule 9 arriving at the capsule
receiving/dispatching station 16;

the information on the presence and position of the test tubes in the
container is sent from the control unit 24 to the handling device 2 for test
tubes and containers;

the containers arriving at the capsule receiving/dispatching station 16
are generally empty and ready to be loaded with test tubes from the interface
module 25, but in some cases, the specialized laboratories from where such
containers come, send test tubes which require to be further processed by the
modules which interface with the conveyor belt 26, as previously described;

in this case, the camera 22 records the container positions occupied by
the test tubes and such a piece of information is sent to the handling device 2
for test tubes and containers;

the handling device 2 for test tubes and containers grips the container
10 by means of the support 14 and moves the container in the container
orienting device 17;

once the container 10 has been placed according to the right

orientation in the plate of the container orienting device 17, the container is
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moved into one of the twenty-two available test tube loading positions 18;

the handling device 2 for test tubes and containers, according to the
information received from the control unit 24 concerning the presence or
absence of the test tubes, only checks one by one the positions in which the
information on test tube presence was obtained;

such test tubes are moved in the linear waiting test tube container 19 to
then be unloaded at a later time at the test tube unloading point 29;

once the complete emptiness of the container has been defined, the
handling device 2 for test tubes and containers may load the containers with
test tubes arriving at the test loading point 30;

once the container has been loaded with the test tubes, it is ready to be
dispatched: the handling device 2 for test tubes and containers grips the
container and inserts it into the capsule 9 waiting at the capsule
receiving/dispatching station 16.

The described apparatus according to the present invention allows to
implement a completely automatic process, also including the steps of
loading and unloading the containers transported by means of a pneumatic
mail system, thus minimizing human intervention to the greatest possible
extent during the various steps of the process, decreasing the risks of error,

and preserving the operator safety.
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CLAIMS

1. An apparatus adapted to automatically load and unload biological
material test tubes into and from a capsule (9) suitable for handling in a
pneumatic mail system, said test tubes being supported by a test tube
container (10) which may be removably accommodated in said capsule,

characterized in that it comprises

a loading and unloading interface (25) included in a conveyor adapted
to automatically transport biological material test tubes to biological
material preparing and testing modules,

a receiving/dispatching station (6) for capsules (9) to/from biological
material collecting departments and a receiving/dispatching station (16) for
capsules (9) to/from biological material testing departments,

devices (1, 2) adapted to handle the arriving test tube containers and
test tubes to be dispatched to a bench (3) comprising a loading area (5) and
an unloading (4) area for test tubes and test tube containers,

arriving material identifying and checking devices (21, 28),

orienting devices (7, 17) for test tube containers, and

a control unit (24) adapted to coordinate said devices during the
loading and unloading operations.

2. An apparatus according to claim 1, characterized in that said
orienting devices (7, 17) of the test tube containers (10) comprise a plate
(31) which rotates about its centre (32) provided with orienting rods (100),
an electric motor (33) adapted to control the rotation of the plate (31), said
plate (31) first turning so that the orienting rods (100) coincide with the
corresponding holes (15) on the resting surface of the container (10) thus
allowing the container (10) to be released, then further turning to take the
container (10) to an oriented position which is suitable for loading/unloading
test tubes from/to the interface (25) of the conveyor.

3. An apparatus according to anyone of the preceding claims,

characterized in that it comprises waiting stations (8) for the test tube
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containers (10).

4. An apparatus according to anyone of the preceding claims,
characterized in that said capsule identifying and checking devices comprise
a camera (22) translating along a guide (23) adapted to reach, according to
the required operation, the two positions exactly over the capsule
receiving/dispatching stations (6, 16).

5. A method for automatically loading and unloading biological
material test tubes into and from a capsule (9) which is suitable for the
handling in a pneumatic mail system, said test tubes being supported by a
test tube container (10) which may be removably accommodated in said
capsule,

characterized in that it comprises a first method for unloading test
tubes and loading/unloading test tube containers into and from a capsule (9)
departing from/arriving at a collecting department of biological material in
test tubes, and a second method for loading/unloading test tubes and test
tube containers into and from a capsule (9) departing from/arriving at a
biological material testing department,

said first method comprising the steps of:

identifying and checking the capsules (9) arriving at a capsule
receiving/dispatching station (6) from a biological material collecting
department, the information on the presence and position of the test tubes
inside the container (10) being sent from a control unit (24) to the handling
device (1) for test tubes and containers;

picking the container (10) by the test tube and container handling
device (1) and handling the container (10) to a container orienting device
(7N

unloading the container (10) into the orienting device (7) for emptying
the test tubes which are present;

checking the test tube and container handling device (1) according to

the information received from the control unit (24) concerning the presence
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or absence of the test tubes, i.e. checking the positions in which the
information on test tube presence was obtained;

picking the test tubes by the test tube and container handling device
(1), and positioning them at the unloading point (29), in which a test tube
identifying device (28) detects the identity thereof, according to its identity
the test tube being transported by a test tube carrier (27) along a conveyor
belt and possibly towards preparing and testing modules interfacing with
such a conveyor belt or towards the loading point (30);

once all the test tubes have been removed from the container (10),
placed in the container orientating device (7), picking the container (10) by
the test tube and container handling device (1) for placing it in the open
capsule (9) at the capsule receiving/dispatching station (6) to be sent back to
a department, where it may be loaded with new test tubes to be tested;

said second method comprising the steps of:

identifying and checking the capsules (9) arriving at a capsule
receiving/dispatching station (16) from a biological material testing
department, the information on the presence and position of the test tubes
inside the container (10) being sent from the control unit (24) to the handling
device (2) for test tubes and containers;

picking the container (10) by the test tube and container handling
device (2) and handling the container (10) to a container orienting device
(17);

unloading the container (10) into the orienting device (17) for
emptying the test tubes which are present;

handling the container (10) by means of the handling device (2) for
test tubes and containers from the container orienting device to an
appropriate loading area;

checking the test tube and container handling device (2) according to
the information received from the control unit (24) concerning the presence

or absence of the test tubes, i.e. checking the positions in which the
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information on test tube presence was obtained;

picking the test tubes by the test tube and container handling device
(2), and positioning the test tubes waiting for being unloaded at an
appropriate unloading point on the conveyor belt;

once the complete emptiness of the container (10) has been defined,
loading the test tubes arriving at the test tube loading point (30) on the
conveyor belt, by means of the test tube and container handling device (2);

picking the container loaded with test tubes by the test tube and
container handling device (2), and inserting it into the capsule (9) waiting
for being dispatched to a testing department at the capsule
receiving/dispatching station (16).

6. A method according to claim 5, characterized in that said step of
identifying and checking comprises the photograph of the test tube container
(10) contained in the capsule (9) arriving at the capsule
receiving/dispatching stations (6), (16).

7. A method according to claims 5-6, characterized in that it comprises
a step of orienting the test tube container (10) which includes the rotation of
a plate (31) about its centre (32) provided with orienting rods (100), so that
said orienting rods (100) coincide with corresponding holes (15) on the
resting surface of the container (10) thus allowing the container (10) to be
released, said plate further turning for taking the container (10) to an
oriented position which is suitable for loading/unloading test tubes to/from

the interface (25) of the conveyor.
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