(19)

DANMARK (10 DK/EP 2439143 T3

(12) Oversaettelse af
europeaeisk patentskrift

Patent- og
Varamegerkestyrelsen

(51)

(45)

(80)

(74)
(54)

(56)

Int.Cl.: B65C 3/12(2006.01) B 65C 9/40 (2006.01) B65C 9/46 (2006.01)
G 01 N 35/00 (2006.01)

Oversaettelsen bekendtgjort den: 2019-06-17

Dato for Den Europaeiske Patentmyndigheds
bekendtgorelse om meddelelse af patentet: 2019-03-20

Europaeisk ansggning nr.: 09845535.5

Europaeisk indleveringsdag: 2009-06-05

Den europaeiske ansggnings publiceringsdag: 2012-04-11
International ansggning nr.: JP2009060352

Internationalt publikationsnr.: WO2010140252

Designerede stater: AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV MC
MK MT NL NO PL PT RO SE SI SK TR

Patenthaver: Techno Medica Co., Ltd., 5-1, Nakamachidai 5-chome , Tsuzuki-ku, Yokohama-shi, Kanagawa 224-
0041, Japan

Opfinder: MATSUMOTO, Toshikazu, c/o Techno Medica Co. Ltd., 5-1 Nakamachidai 5-chome, Tsuzuki-ku,
Yokohama-shi, Kanagawa 224-0041, Japan

HIRASAWA, Yoshimi, c/o Techno Medica Co. Ltd., 5-1 Nakamachidai 5-chome, Tsuzuki-ku, Yokohama-shi,
Kanagawa 224-0041, Japan

MASHIKO, Junya, c/o Kabushiki Kaisha Toshiba, 1-1 Shibaura 1-chome, Minato-ku, Tokyo 105-8001, Japan
NAKAMURA, Ichiro, c/o Toshiba Social Automation Systems Co. Ltd., Komukai-Toshibacho 1, Saiwai-ku,
Kawasaki-shi, Kanagawa 212-8581, Japan

MORISHIMA, Syunji, c/o Toshiba Social Automation Systems Co. Ltd., Komukai-Toshibacho 1, Saiwai-ku,
Kawasaki-shi, Kanagawa 212-8581, Japan

Fuldmaegtig i Danmark: AWA Denmark A/S, Strandgade 56, 1401 Kobenhavn K, Danmark
Benavnelse: MAERKNINGSINDRETNING TIL AUTOMATISK REAGENSGLASOPS/ATNINGSINDRETNING.

Fremdragne publikationer:
EP-A2- 1 353 183
DE-A1-102006 038 249
JP-A- 2000 142 652
JP-A- 2001 315 729
JP-A- 2002 255 140
JP-A- 2002 340 910
JP-A- 2008 037 464
JP-A- 2008 302 934



DK/EP 2439143 T3



DK/EP 2439143 T3

DESCRIPTION

[Field of the Invention]

[0001] The present invention relates to an improvement of a labeling machine used for blood-
sampling tube automatic preparation device that automatically prepares one or more blood-
sampling tubes for every patient before collecting blood.

[Background art]

[0002] Conventionally, in order to automatically prepare efficiently and reliably one or more
blood-sampling tubes for every patient before collecting blood, a blood-sampling tube
automatic preparation device have already been proposed. The preparation device, based on
information related to one patient including examination information and patient information or
the like, automatically selects a blood-sampling tube required to an examination for the patient,
prints the examination information and a patient ID or the like corresponding to the patient on a
label to make an identification label, automatically pastes the identification label on an outer
surface of the selected blood-sampling tube, and then collects one or more blood-sampling
tube on which the identification label is pasted for each patient into a tray (Patent documents 1
to 3).

[0003] The information printed on the label that is pasted on the blood-sampling tube is used
in order that a worker may compare the patient and the blood-sampling tube in a blood
sampling room. Also said information printed on the label is used in order that an automatic
analyzer may identify the blood-sampling tube containing blood.

[0004] By the way, a production label L2 is pre-pasted on some vacuum type blood-sampling
tubes (a) (See Fig. 9 (a)). The name of the manufacturer and type of vacuum type blood-
sampling tubes are printed on said production label L2.

[0005] If the identification label L is easily pasted on such the vacuum type blood-sampling
tube (a) with the product label L2, the identification label L and the product label L2 may cover
all the external surface of the blood-sampling tube (a) (See Fig.9 (b)).

[0006] If the labels L and L2 cover all the external surface of the blood-sampling tube, it
becomes impossible for the worker to see the quantity of the blood in the blood-sampling tube
during the blood collecting process. In the blood examination, blood collected in one blood-
sampling tube may not only be used for one kind of inspection, but may also be used for two or
more kinds of inspections. Therefore, the quantity of the blood collected in the blood-sampling
tube always is not the same. According to the purpose of the inspection, or the kind of blood-
sampling tube, the quantity of the blood to be collected in the blood-sampling tube must be
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changed. But as described above, if the labels L and L2 cover all the external surface of the
blood-sampling tube (a), it is very difficult to check the quantity of the blood in the blood-
sampling tube by the worker during the blood collecting process.

[0007] The blood-sampling tube is transferred to an automatic analyzer that conducts a blood
analysis. As described above, if the labels L and L2 cover all the external surface of the blood-
sampling tube (a), the automatic analyzer cannot automatically measure the quantity of the
blood within the blood-sampling tube (a). In

[0008] order to solves the above problem related to the identification label L and the
production label L2 pasted on the outer surface of the blood-sampling tube, in the Patent
document 4 a labeling machine according to the preamble of claim 1 has been proposed.
Before pasting the identification label, said labeling machine detects a position of the
production label pre-pasted on the blood-sampling tube, and pastes an identification label
above the production label so as to overlap the identification label on the production label, so
that after pasting the identification label, the identification label and the production label may
not cover all the external surface of the blood-sampling tube (See Patent document 4).

[Patent documents]

[0009]

[Patent Document 1] Japanese Patent No.2834595
[Patent Document 2] Japanese Patent No.2871502
[Patent Document 3] Japanese Patent No.3070522

[Patent Document 4] Japanese Patent Kokai2008-302934

[Disclosure of the invention]

[Problems to be solved by the invention]

[0010] Said labeling machine described in the Patent Document 4 comprises a production
label position detecting sensor for detecting an edge of the production label pre-pasted on the
blood-sampling tube and an identification label position detecting sensor for detecting a leading
edge of the identification label supplied from a label supply, which is arranged near the outer
surface of the blood-sampling tube, and on the basis of the detected position signals from the
these sensors controls a timing of the rotating the blood-sampling tube and a timing of the
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supplying the identification label to the blood-sampling tube, such that the identification label
will be pasted over the production label so as to not cover all the external surface of the blood-
sampling tube by the labels.

[0011] By the above mentioned composition, the production label and the identification label
doesn't cover all the external surface of the blood-sampling tube.

[0012] However, there is a problem that the labeling machine according to the Patent
Document 4 described above needs two additional sensors (i.e. the production label position
detecting sensor and the identification label position detecting sensor) to suitably paste the
identification label.

[0013] As described above, since the labeling machine disclosed in the Patent Document 4
comprises two additional sensors, the structure of the labeling machine becomes complicated
and a manufacturing cost also becomes high. In particular, since the identification label
position detecting sensor is intended to use for detecting the leading edge of the identification
label supplied from the label supply, it is necessary to arrange the sensor between the label
supply and the blood-sampling tube with which the identification label is pasted. However in
order to arrange the sensor between the label supply and the blood-sampling tube with which
the identification label is pasted, it is necessary to make the interval between the label supply
and the blood-sampling tube with which the identification label is pasted large. Thereby, the
problem that the labeling machine will be enlarged arises.

[0014] If the production label position detecting sensor for detecting the edge of the production
label is arranged such that it detects the edge of the production label at a label pasting starting
position at which the identification label begins to be pasted on the blood-sampling tube, when
the sensor detects the edge of the production label, rotation of the blood-sampling tube is
stopped, and the label is supplied to the label pasting starting position, so that it is possible to
paste the identification label on the production label. However since the label pasting starting
position is near the top of a label pasting roller it is impossible to arrange the production label
position detecting sensor such that it detect the edge of the production label at the label
pasting starting position. Therefore, in the prior labeling machine, the production label position
detecting sensor detects the edge of the production label at a position apart from the label
pasting starting position. And then in the labeling machine, the rotation movement timing of the
blood-sampling tube and the supplying movement timing for supplying the identification label to
the blood-sampling tube are controlled such that when the edge of the production label
reaches at the label pasting starting position the leading edge of the identification label reaches
at the label pasting starting position.

[0015] By the way, the diameters of the blood-sampling tubes differ according to the use or the
kind of the blood-sampling tube. If a diameter of one blood-sampling tube differs from a
diameter of the another blood-sampling tube, that is, two blood-sampling tube have different
diameters to each other, the distance between the position at which the edge of the production
label is detected and the label pasting starting position of the one blood-sampling tube differs
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from the distance between the position at which the edge of the production label is detected
and the label pasting starting position of the other blood-sampling tube. Therefore, the
distance which rotates the one blood-sampling tube to move the edge of the production label
to the label pasting starting position differs from the distance which rotates the other blood-
sampling tube to move the edge of the production label to the label pasting starting position.

[0016] However, in the labeling machine described in the Patent Document 4, nothing is taken
into consideration about the difference of the diameters among blood-sampling tubes.
Therefore, in the labeling machine described above, if the diameter of the blood-sampling tube
differs from the predetermined reference value related to the diameter of the blood-sampling
tube, it is impossible to paste the identification label over the production label so as not to
cover all the external surface of the blood-sampling tube by the labels.

[0017] Inventors came to invent the present invention, in order to find out the above-
mentioned conventional problem and to solve this.

[0018] It is an object of the present invention to solve the above-mentioned problems and
provide the labeling machine for blood-sampling tube automatic preparation device that has
easy structure and can paste the identification label on the production label.

[Means of solving the problem]

[0019] To achieve the above object, the labeling machine for blood-sampling tube automatic
preparation device according to the present invention, which selectively automatically picks up
a blood-sampling tube required for the examination of the patient from blood-sampling tube
containing sections on the basis of an information related to one patient that includes the
examination information and/or patient information, prints the examination information and/or
patient information on a label on the basis of said information related to one patient so as to
make an identification label, pastes the identification label on the blood-sampling tube picked
up from the blood-sampling tube containing sections, and collects the blood-sampling tube on
which the identification label is pasted into a container for every patient, characterized in that
said labeling machine comprises a supporting means for supporting the blood-sampling tube
that is picked up on the basis of the information related to one patient at a label pasting
position, a blood-sampling tube driving means for rotating the blood-sampling tube at the label
pasting position, a label printing means for printing the examination information and/or the
patient information on the label on the basis of the information related to one patient to make
an identification label and for outputting the identification label to the label pasting position, a
production label position detection means for detecting an edge of a production label pre-
pasted on the surface of the blood-sampling tube at the label pasting position, and a control
means for controlling the operations of the label printing means and the blood-sampling tube
drive means so as to paste the identification label on the production label remaining a
clearance gap continuously extended along the axis direction of the blood-sampling tube on
the surface of the blood-sampling tube on the basis of a diameter information of the blood-



DK/EP 2439143 T3

sampling tube at the label pasting position and the edge information of the production label
detected by the production label position detection means.

[0020] Although said control means may be a controller only for the labeling machine, it may
be a controller which controls operation of the whole blood-sampling tube automatic
preparation device.

[0021] Said control means may include a memory in which diameter information for each of
the blood-sampling tubes is stored.

[0022] Also said control means may receive the diameter information for each of the blood-
sampling tubes from a host computer.

[0023] Furthermore, the labeling machine according to the present invention may comprise a
measuring means for measuring the diameter of the blood-sampling tube at the label pasting
position. In this case, said control means may receive the diameter information for each of the
blood-sampling tubes from the measuring means.

[0024] In case that the labeling machine comprises a bar-code reader for checking the
identification label pasted on the blood-sampling tube, the bar-code reader may be intended to
use as the production label detection means.

[Effect of the invention]

[0025] As described above, in the labeling machine for blood-sampling tube automatic
preparation device according to the present invention, it selectively automatically picks up a
blood-sampling tube required for the examination of the patient from blood-sampling tube
containing sections on the basis of an information related to one patient that includes the
examination information and/or patient information, prints the examination information and/or
patient information on a label on the basis of said information related to one patient so as to
make an identification label, pastes the identification label on the blood-sampling tube picked
up from the blood-sampling tube containing sections, and collects the blood-sampling tube on
which the identification label is pasted into a container for every patient. And the labeling
machine according to the present invention is characterized in that it comprises a supporting
means for supporting the blood-sampling tube that is picked up on the basis of the information
related to one patient at a label pasting position, a blood-sampling tube driving means for
rotating the blood-sampling tube at the label pasting position, a label printing means for
printing the examination information and/or the patient information on the label on the basis of
the information related to one patient to make an identification label and for outputting the
identification label to the label pasting position, a production label position detection means for
detecting an edge of a production label pre-pasted on the surface of the blood-sampling tube
at the label pasting position, and a control means for controlling the operations of the label
printing means and the blood-sampling tube drive means so as to paste the identification label
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on the production label remaining a clearance gap continuously extended along the axis
direction of the blood-sampling tube on the surface of the blood-sampling tube on the basis of
a diameter information of the blood-sampling tube at the label pasting position and the edge
information of the production label detected by the production label position detection means.
Therefore, in the labeling machine according to the present invention it is not necessary to
arrange an additional sensor for detecting the leading edge of the pre-printed identification
label supplied from the label supply, so that it is not necessary to make the interval space
between label supply and the blood-sampling tube at the label pasting position. As described
above, since the labeling machine according to the present invention does not need the
additional sensor, the labeling machine according to the present invention is simple for the
structure thereof and the size thereof is also small.

[0026] Also, the labeling machine according to the present invention controls the movements
of the label supply and blood-sampling tube driving means on the basis of the information
related to the diameter of the blood-sampling tube and the information related to the position of
the edge of the production label. Thereby the labeling machine according to the present
invention may always paste the identification label correctly according to the size of the
diameter of the blood-sampling tube.

[Brief description of the drawings]

[0027]

Fig. 1 is a schematic front view of a blood-sampling tube automatic preparation system.
Fig. 2 schematically shows an embodiment of the labeling machine.

Figure 3 is a schematic block diagram showing an embodiment of the bar-code reader.
Figure 4 schematically shows the edge detection process by the bar-code reader.

Figure 5 schematically shows an embodiment of the edge detection method by means of the
CPU of the bar-code reader.

Figure 6 shows the data obtained by adding the data for one round of a blood sampling tube in
the main scanning direction.

Figure 7 shows a histogram of the data shown in Figure 6.
Figure 8 schematically shows another embodiment of the labeling machine.

Figure 9 (a) shows a vacuum type blood-sampling tube on which the production label is pre-
pasted. Figure 9 (b) shows a vacuum type blood-sampling tube on which the identification label
is pasted so that the identification label and the pre-pasted production label cover all the
external surface of the blood-sampling tube. Figure 9 (c) shows a vacuum type blood-sampling
tube on which the identification label is pasted by means of the labeling machine according to
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the present invention.

[Mode for carrying out the invention]

[0028] A labeling machine for blood-sampling tube automatic preparation device according to
the present invention will be described in further detail with reference to the accompanying
drawings that illustrate some embodiments.

[0029] Figure 1 is a schematic front view of a blood-sampling tube automatic preparation
system.

[0030] In the figure 1, reference numeral 1 indicates a blood-sampling tube automatic
preparation device.

[0031] The blood-sampling tube automatic preparation device 1 comprises a plurality of blood-
sampling tube containing sections 2 (2a~2d), each of the sections 2 being intended to contain
same kind of blood-sampling tubes (a: a1~a4), and a transferring means (not shown in the
figure) for selectively picking up the blood-sampling tube (a) from the containing sections 2 and
transferring the blood-sampling tube to a label pasting position.

[0032] The blood-sampling tube automatic preparation device 1 also comprises a labeling
machine 10 according to the present invention that is arranged at the label pasting position of
the automatic preparation device 1.

[0033] The labeling machine 10 makes an identification label L by printing examination
information and/or patient information in the form of a bar-code and characters on a label on
the basis of information related to one patient corresponding to the blood-sampling tube (a)
being transferred by the transferring means. Then the labeling machine 10 pastes said
identification label L on the surface of the said blood-sampling tube (a) along the axis direction
thereof.

[0034] In this specification, the examination information may be for example information about
the kind of inspection which a patient should undergo and the patient information may be for
example a patient ID number, a patient name and/or a blood sampling receipt number.

[0035] The blood-sampling tube (a) on which the identification label L has been pasted is
transferred to an outlet 4 by a discharge means not shown in Figure (that may be for example
a belt conveyer or the like) and is discharged from the blood-sampling tube automatic
preparation device 1 through the outlet 4 to a collection means 5.

[0036] The collection means 5 has a plurality of containing means 5a such as trays or bags,
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and each of the containing means 5a is intended to contain all the blood-sampling tubes used
for collecting blood of one patient.

[0037] As described above, in the blood-sampling tube automatic preparation system, the
blood-sampling tube(s) required for a patient' blood collecting is automatically selected, and on
the selected tube is pasted the label on which the necessary information is printed, and then
the tube with the label pasted is put in the tray for every patient.

[0038] Hereinafter the construction of the labeling machine according to the present invention
will be described in detail.

[0039] Figure 2 schematically shows the configuration of the labeling machine 10.

[0040] In Fig.2, reference numeral 6 is a blood-sampling tube supplying means which supplies
the blood-sampling tube transferred by the transferring means not shown to the labeling
machine 10.

[0041] As shown Fig.2, the labeling machine 10 comprises a label printer 11, a driving roller
12, a support roller 13, a pressure means 14, a guide part 15 and a bar-code reader 16. The
driving roller 12, the support roller 13 and the pressure means 14 define the label-pasting
position X.

[0042] Said label printer 11 prints the examination information and/or patient information in the
form of the bar-code and characters on the label to make the identification label L on the basis
of the information related to one patient corresponding to the blood-sampling tube (a)
transferred into the label-pasting position X.

[0043] The identification label L made by the label printer 11 is transferred toward the area
between the blood-sampling tube (a) and the driving roller 12 in the label-pasting position X.

[0044] The pressure means 14 has a pressure roller 14a and a pressure rack 14b for moving
reciprocally the pressure roller 14a toward the label-pasting position X. Before the blood-
sampling tube (a) is supplied from the blood-sampling tube supplying means 6, the pressure
rack 14b is retreated, i.e. the pressure rack 14b is moved in the direction away from the label-
pasting position X. When the blood-sampling tube (a) is supplied from the blood-sampling tube
supplying means 6, the pressure rack 14b is advanced, i.e. the pressure rack 14b is moved in
the direction approaching the label-pasting position X so that the pressure rack 14b presses
the blood-sampling tube (a) against the driving roller 12.

[0045] The position in which the blood-sampling tube (a) is pressed against the driving roller
12 by the pressure means 14 is the label-pasting position X. In the label-pasting position X, the
blood-sampling tube (a) is supported by the three point with the driving roller 12, the
supporting roller 13 and the pressure roller 14a.
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[0046] The operations of the label printer 11, driving roller 12, pressure means 14, bar-code
reader 16 and blood-sampling tube supplying means 6 are controlled by a main controller 7.
The main controller 7 also controls the operation of the blood-sampling tube automatic
preparation device 1.

[0047] The bar-code reader 16 is intended for reading the barcode printed on the identification
label L pasted on the blood-sampling tube (a) and checking whether said barcode printed on
the identification label L is correct or not. In this embodiment, the bar-code reader 16 is also
intended for detecting an edge of a production label L2 (Figures 1 and 3) pre-pasted on the
blood-sampling tube (a).

[0048] Figure 3 is a schematic block diagram showing the framework in relation to an edge
detection function of the bar-code reader 16. Figure 4 schematically shows the edge detection
process by the bar-code reader 16.

[0049] As shown in the drawings, the bar-code reader 16 comprises a CCD16a, a low-pass
filter 16b, a sampling and holding circuit 16c, an A/D converter 16d and a CPU 16e.

[0050] The bar-code reader 16 scans an external surface of the blood-sampling tube (a)
several times along the longitudinal direction thereof by means of the CCD 16a to detect a
reflection ratio of the external surface of the blood-sampling tube (a) while the blood-sampling
tube (a) is rotated at the label-pasting position X by means of the driving roller 12.

[0051] The driving roller 12 rotates the blood-sampling tube (a) for one turn about the center
axis thereof on the basis of the diameter of the blood-sampling tube (a).

[0052] The output signal of the CCD 16a is transmitted to the sampling and holding circuit 16¢
through the low-pass filter circuit 16b. And then the sampling and holding circuit 16¢ picks out
the signal corresponding to a data picking out area information from the signal transmitted
from the low-pass filter circuit 16b.

[0053] In this specification, a data picking out area is a data area suitable for detecting the
production label L2 among the signal which is obtained by CCD 16a. And the data picking out
area information is a signal representing the data picking out area. For example the data
picking out area may be an area corresponding to a central area of the production label L2.
The data picking out area may be determined suitably beforehand and stored in a host
controller, for example, the main controller 7 of the blood-sampling tube automatic preparation
device 1 or a host computer connected to the blood-sampling tube automatic preparation
device 1. In this case, the CPU 16e of the bar-code reader 16 receives the data picking out
area information from the host controller. Alternatively, the data picking out area may be
automatically determined by the CPU 16e on the basis of the signal that is obtained by the
CCD 16a. In this case, CPU 16e detects an area where a white level is high among the signal
obtained by scanning the external surface of the blood-sampling tube (a) several times along
the longitudinal direction thereof by means of the CCD 16a and selects the area having the
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high white level as the data picking out area.

[0054] The A/D conversion of the signal sampled and held by the sampling and holding circuit
16c¢ is carried out on the basis of the predetermined suitable threshold level at suitable timing
by the A/D converter 16d, and the digital signal are sent to the CPU 16e.

[0055] The A/D conversion may be carried out for all signal of area (all of the pixels) sampled
and held. Alternatively the A/D conversion may be carried out only for predetermined area.

[0056] The CPU 16e receives the digital signal from the A/D converter, calculates the mean or
average of the digital signal, and stores the calculated data as one data.

[0057] Therefore, the CPU 16e stores one data for every scanning. For example if the CCD
16a scans the external surface of the blood-sampling tube along the longitudinal direction
thereof at intervals of 2 milliseconds and the driving roller 12 rotates the blood-sampling tube
such that the blood-sampling tube may go around for a period of 400 milliseconds, the number
of data to be stored in the CPU 16e will be two hundreds.

[0058] The CPU 16e detects an edge of the production label on the basis of a data row which
contains data for one turn of the blood-sampling tube.

[0059] The edge of the production label may be detected by various methods. For example, as
shown in Fig. 5, the CPU 16e may calculate each of differences between two continuous data
of the data row which contains data for one turn of the blood-sampling tube, and may detect
the position corresponding to two continuous data in which the difference becomes the
maximum as an edge of the production label.

[0060] The information related to the edge of the production label detected by the bar-code
reader 16 is transmitted to the main controller 7.

[0061] The main controller 7 controls the operation of the driving roller 12 such that the leading
edge of the label L continuously supplied by the label printer 11 is matched with the edge of the
production label L2 and the identification label L is superposed on the production label L2 on
the basis of the information related to the diameter of the blood-sampling tube (a) positioned in
the label pasting position X and the information related to the edge of the production label
detected by the bar-code reader 16. Thereby, after pasting the identification label L, the
identification label L is superposed on the production label L2, the identification label L and the
production label L2 does not cover all the external surface of the blood-sampling tube (a), a
clearance gap D continuous in the direction of the axis of the blood-sampling tube remains in
the external surface of the blood-sampling tube, and visibility is secured (See Figure 9(c)).

[0062] In this disclosure, the information related to the diameter of the blood-sampling tube
may be pre-stored in the main controller 7 or the host computer connected with the blood-
sampling tube automatic preparation device 1.
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[0063] For example, the main controller 7 may be provided with a memory (not shown in
figure) and each of the information related to the diameters of the blood-sampling tubes
contained in the each container 2 may be pre-stored in the memory.

[0064] Alternatively, a sensor for detecting the diameter of the blood-sampling tube positioned
in the label pasting position X may be provided near the label pasting position X, and the main
controller 7 may get the information related to the diameter of the blood-sampling tube from
the sensor.

[0065] Next, another embodiment of the method for detecting the information related to the
edge of the production label by the bar-code reader will be described.

[0066] In this embodiment as well as the above mentioned embodiment, the bar-code reader
16 scans the external surface of the blood-sampling tube several times along the longitudinal
direction thereof by mean of the CCD 16a while the blood-sampling tube is rotated at the label-
pasting position X, the sampling and holding circuit 16¢ picks out the signal corresponding to
the data picking out area information from the signal obtained by the CCD 16a, the A/D
conversion is carried out for the picked out signal on the basis of the predetermined suitable
threshold level, and then the digital signals are stored in the CPU 16e.

[0067] The CPU 16e receives the digital signals from the A/D converter 16d, and adds the
signals in the main scanning direction for one round of a blood sampling tube (See figure 6) to
make the histogram thereof (See figure 7).

[0068] As shown in Figure 7, in the above mentioned histogram, there are two peaks, one
corresponds to the production label area and the other corresponds to the transparent area
(other than the production label area). CPU 16e detects the intermediate point between the
two peaks as the information related to the edge of the production label L2 and outputs the
information related to the edge of the production label to the main controller 7.

[0069] The main controller 7 controls the operation of the driving roller 12 such that the edge
of the label L continuously supplied by the label printer 11 is matched with the edge of the
production label L2 on the basis of the information related to the diameter of the blood-
sampling tube (a) positioned in the label pasting position X and the information related to the
edge of the production label detected by the bar-code reader 16.

[0070] Next, further another embodiment of the method for detecting the information related to
the edge of the production label by the bar-code reader will be described.

[0071] In this embodiment as well as the above mentioned embodiment, the bar-code reader
16 scans the external surface of the blood-sampling tube several times along the longitudinal
direction thereof by mean of the CCD 16a while the blood-sampling tube is rotated at the label-
pasting position X, the sampling and holding circuit 16¢ picks out the signal corresponding to
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the data picking out area information from the signal obtained by the CCD 16a, the A/D
conversion is carried out for the picked out signal on the basis of the predetermined suitable
threshold level, and then the A/D converted or digital signals are stored in the CPU 16e.

[0072] The CPU 16e receives the digital signals from the A/D converter 16d, calculates the
means of the all signals for the blood-sampling tube round, and sets the means value as a
slice level.

[0073] The bar-code reader 16 also scans the external surface of the blood-sampling tube
along the longitudinal direction thereof by means of the CCD 16a while the driving roller 12
rotates the blood-sampling tube (a) to paste the production label L, and transmits the scanned
signal to the CPU 16e.

[0074] If the signal transmitted from the CCD 16a exceeds said slice level, the CPU 16e
outputs the information related to the edge of the production label to the main controller 7.

[0075] The main controller 7 controls the operation of the driving roller 12 such that the edge
of the label L continuously supplied by the label printer 11 is matched with the edge of the
production label L2 on the basis of the information related to the diameter of the blood-
sampling tube (a) positioned in the label pasting position X and the information related to the
edge of the production label detected by the bar-code reader 16.

[0076] As described above, since the labeling machine according to the present invention
detects the edge of the production label L2 using the bar-code reader intended to use for
checking the identification label L pasted on the blood-sampling tube, it has the advantage that
the sensor which detects the edge of the production label L2 specially is not needed, and that
structure is not complicated. However as for the labeling machine according to the present
invention, it is needless to say that sensor for exclusively detecting the edge of the production
label L2 may be provided, without being limited to the above-mentioned embodiments (See
Figure 8). The labeling machine shown in Fig. 8 is the same structure as the labeling machine
shown in Fig. 2 except providing the sensor 20 which exclusively detects the edge of the
production label L2.

[0077] In the above mentioned embodiments, the sampling and holding circuit picks out the
signal corresponding to the data picking out area information from the scanned signal
regardless of direction of the blood-sampling tube at the label pasting position X. However it is
possible that according to the direction of the blood-sampling tube the data picking out area
information may be shifted along the axis direction of the blood-sampling tube.

[0078] In the above mentioned embodiments, the labeling machine according to the present
invention carries out the edge detection process for the all blood-sampling tube supplied to the
label pasting position X regardless of the existence of the production label L2. However it is
possible that for example the information related to the existence of the production label L2 of
the blood-sampling tube contained in the each blood-sampling tube containing section 2 may
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be pre-stored in the main controller 7, the edge detection process may be carried out only for
the blood-sampling tube on which the production label L2 has been pasted and may not be
performed for the blood-sampling tube on which the production label L2 is not pasted.

[0079] In the above mentioned embodiments, the labeling machine detects the longitudinal
edge (i.e. the edge parallel to the direction of axis of the blood-sampling tube) of the
production label L2 pasted on the blood-sampling tube and pastes the identification label L so
as to match the longitudinal edge of the identification label L with the longitudinal edge of the
production label L2. However as for the labeling machine according to the present invention,
the labeling machine may detect the transverse edge (i.e. the edge being perpendicular to axis
of the blood-sampling tube) as well as the longitudinal edge of the production label L2 and may
paste the identification label L so as to match the longitudinal edge and transverse edge of the
identification label L with the longitudinal edge and transverse edge of the production label L2.
Thereby, it becomes possible to secure the transparent area of the blood-sampling tube more
widely, and visibility improves further.

[Description of the Reference Numeral]

[0080]
a
blood-sampling tube
L
identification label
L2
production label
X
label pasting position
D
clearance gap
1
blood-sampling tube automatic preparation device
2
blood-sampling tube containing section
4
discharging part
5
collecting means
5a containing means
6
blood-sampling tube supplying means
7

main controller
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11

12

13

14

15

16

20

labeling machine
label printer
driving roller
support roller
pressure means
14a pressure roller
14b pressure rack
guide part
bar-code reader
16a CCD

16b low-pass filter
16¢ sampling and holding circuit
16d A/D converter

16e CPU

edge exclusive detection sensor
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1

PATENTIKRAYV

1. Meaerkningsmaskine til automatisk blodpravergrsforberedelsesindretning konfigure-
ret til automatisk at opsamle et blodprgvergr (a) nagdvendigt til undersggelsen af patienten
fra blodprgvergrsindeholdende afsnit (2) pa basis af en information relateret til én patient
omfattende undersggelsesinformationen og/eller patientinformationen, at skrive undersg-
gelsesinformationen og/eller patientinformationen pa en etiket pd basis af informationen
relateret til én patient for derved at lave en identifikationsetiket (L), at kleebe identifikati-
onsetiketten (L) pa blodprovergret (a) opsamlet fra de blodprovergrsindeholdende afsnit
(2), og at samle blodprgvergret (a), pa hvilket identifikationsetiketten (L) er kleebet, i en
beholder (5a) for hver patient, hvor maerkningsmaskinen (10) omfatter

et stgttemiddel (13) til at stgtte blodprovergret (a), der er opsamlet pd basis af in-
formationen relateret til én patient, ved en etiketklaebeposition (X),

et blodprgvergrsdrivmiddel (12) til at rotere blodprgvergret (a) ved etiketklaebeposi-
tionen (X),

et etiketskrivemiddel (11) til at skrive undersggelsesinformationen og/eller patientin-
formationen pa etiketten pd basis af informationen relateret til én patient for at lave en
identifikationsetiket (L), og til at udleese identifikationsetiketten (L) til etiketkleebepositio-
nen,

et produktionsetiketpositionsdetekteringsmiddel (16; 20) til at detektere en kant af
en produktionsetiket (L2), som forud er kleebet pa overfladen af blodprgvergret (a) ved
etiketklaebepositionen (X), kendetegnet ved, at markningsmaskinen (10) desuden
omfatter et kontrolmiddel (7) til at kontrollere handlingerne af etiketskrivemidlet (11) og
blodprevergrsdrivmidlet (12) sadan, at identifikationsetiketten (L) kleebes pa produktions-
etiketten (L2) under tiloversbliven af et spillerum (D), som udstraekker sig kontinuerligt
langs akseretningen af blodprgvergret (a) pa overfladen af blodprgvergret, pa basis af en
diameterinformation af blodprgvergret (a) ved etiketkleebepositionen (X) og kantinformati-
onen af produktionsetiketten (L2) detekteret af produktionsetiketpositionsdetekteringsmid-
let (16; 20).

2. Meerkningsmaskine ifglge krav 1, kendetegnet ved, at kontrolmidlet (7) er
en kontroller til ogsd at kontrollere driften af den automatiske blodprovergrsforberedelses-
indretning.

3. Meaerkningsmaskine ifglge krav 1 eller 2, kendetegnet ved, at kontrolmidlet
(7) omfatter en hukommelse, i hvilken diameterinformation for hver af blodprgvergrene (a)
er gemt.

4. Meerkningsmaskine ifglge krav 1 eller 2, kendetegnet ved, at kontrolmidlet
(7) modtager diameterinformationen for hver af blodprgvergrene (a) fra en veertscompu-
ter.

5. Maerkningsmaskine ifglge krav 1 eller 2, kendetegnet ved, at maerknings-

maskinen (10) omfatter et malemiddel til at male diameteren af blodprovergret ved etiket-
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klaebepositionen (X), og

at kontrolmidlet (X) modtager diameterinformationen for hver af blodprgvergrene fra
malemidlet.

6. Mearkningsmaskine ifglge ethvert af kravene 1 til 5, kendetegnet ved, at
meerkningsmaskinen (10) omfatter en stregkodelaeser (16) til at tjekke identifikationseti-
ketten (L) kleebet pa blodprovergret (a),

hvor produktionsetiketdetekteringsmidlet bestar af stregkodelaeseren (16).

7. Meaerkningsmaskine ifglge krav 6, kendetegnet ved, at

stregkodeleeseren (16) omfatter et optisk aftastningsmiddel (16a) til at skanne en
udvendig overflade af blodprgvergret (a) langs retningen af aksen af blodprgvergret,

hvor det optiske aftastningsmiddel (16a) skanner en udvendig overflade af blodprg-
vergret (a) flere gange i lgbet af én omdrejning af blodprgvergret (a), medens blodprave-
rgret (a) roteres ved etiketklaebepositionen (X) ved hjzelp af blodprgvergrsdrivmidlet (12),

hvor stregkodelaeseren (16) beregner gennemsnittet af hvert skannet signal for én
omdrejning af blodpragvergret (a), og laver en dataraekke indeholdende beregnet data for
én omdrejning af blodprgvergret (a), og

hvor stregkodelaeseren (16) beregner hver af forskellene mellem to fortigbende data
af datareekken og detekterer positionen svarende til de to fortigbende data, ved hvilken
forskellen bliver maksimum som kanten af produktionsetiketten (L2).

8. Mearkningsmaskine ifglge krav 6, kendetegnet ved, at

stregkodeleeseren (16) omfatter et optisk aftastningsmiddel (16a) til at skanne en
udvendig overflade af blodprgvergret (a) langs retningen af aksen af blodprgvergret (a),

hvor det optiske aftastningsmiddel (16a) skanner en udvendig overflade af blodprg-
vergret (a) flere gange i lgbet af én omdrejning af blodprgvergret (a), medens blodprave-
rgret (a) roteres ved etiketklaebepositionen (X) ved hjeelp af blodprgvergrsdrivmidlet (12),

hvor stregkodeleeseren (16) beregner gennemsnittet af hver skannede signaler for
én omdrejning af blodpravergret (a), laver en datareekke indeholdende beregnet data for
én omdrejning af blodprgvergret, og laver et histogram af datareekken, og

hvor stregkodelaeseren (16) detekterer kanten af produktionsetiketten (L2) pa basis
af histogrammet.

9. Meerkningsmaskine ifglge krav 6, kendetegnet ved, at

stregkodeleeseren (16) omfatter et optisk aftastningsmiddel (16a) til at skanne en
udvendig overflade af blodprgvergret (a) langs retningen af aksen af blodprgvergret (a),

hvor det optiske aftastningsmiddel (16a) skanner en udvendig overflade af blodprg-
vergret (a) flere gange i lgbet af én omdrejning af blodprgvergret (a), medens blodprave-
rgret (a) roteres ved etiketklaebepositionen (X) ved hjeelp af blodprgvergrsdrivmidlet (12),

hvor stregkodelaeseren (16) beregner gennemsnittet af hvert skannet signal for én
omdrejning af blodprpvergret (a), laver en dataraekke indeholdende beregnet data for én

omdrejning af blodprgvergret (a), beregner gennemsnittet af dataraekken, og seetter gen-
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nemsnittet af dataraekken som et afskaeringsniveau,
hvor stregkodelaeseren (16) detekterer kanten af produktionsetiketten p& basis af af-

skaeringsniveauet.
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FIG.4
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FIG.9
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