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DESCRIPTION
TESTING ELEMENT, TESTING APPARATUS, AND TESTING
SYSTEM

Technical Field

[0001]The present invention relates to a testing system, a
testing apparatus, and a testing element for performing
a laboratory test and, for example, to a testing systemg
a testing apparatus, and a testing element used in,
e.g., a medical test such as a genetic test or a
protein test, testing of an agricultural product or an
organiém, or testing of a substance in an environment.
Background Art

[0002]Conventional laboratory tests require reagents of the
order of microliters to milliliters for chemical
analysis, reagent preparation, chemical synthesis, and
reaction detection. Production of a reaction field
finer than a test tube by applying lithography process
technology or thick film process technology has
recently enabled testing using a reagent of the order
of nanoliters. p-TAS (Micro-Total Analysis System)
technology is a technology for applying a laboratory
test using such a fine reaction field to, e.g., medical
test and diagnosis including a genetic test, a
chromosomal test, and cytoscopy, biotechnology, testing
of a trace amount of substance in an environment, and
investigation of the breeding environment of an
agricultural product and the like and testing of the
genes of an agricultural product. In a conventional
laboratory test, a reagent is mainly handled through
manipulation by a technologist. The process of a
laboratory test is generally complicated and thus it
requires expert operation of equipment. pu-TAS
technology enables process simplification and ease of
‘operation. M-TAS technology is also expected to
produce substantial benefits, such as automation, an
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increase in speed, an increase in fineness, a reduction
in cost, an increase in the level of promptness, and a
reduction in environmental impacts.

[0003]In particular, in the field of medical tests, a
testing system including a plurality of testing
apparatuses connected over a network is used to enable
sharing of information between pretreatment and a-
plurality of analyses, to facilitate management of a
large number of specimens to be treated, or to achieve
an increase in the speed of a laboratory test. 1In a
medical testing system, medical testing elements using,
e.g., U-TAS technology described above is used as
functional devices of a medical testing apparatus. 1In
such a testing system, each of the testing elements is
often used differently.

Summary of Invention
Technical Problem

[0004]If an advanced testing system as described above comes
into common use, management of pieces of information
used by a testing apparatus and a testing element used
in the testing system and the apparatus and element may
become a problem.

[0005]The amounts of reagents used by u-TAS technology are
different in order of magnitude from the amounts of
reagents used in conventional tests. For this reason,
in a testing element using p-TAS technology, a fine
channel flﬁid path for handling a reagent in a
structure and an active electric circuit for reacting a
reagent are placed, and a unit for controlling the
fluid path and circuit is further provided. Such
elements have respective micro structures. Slight
differences in characteristics of the elements may
therefore significantly disrupt a final test result.
Since fine control of an element and acquisition of
accurate data are required especially in a medical

setting or the like, it 1s necessary to acquire
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characteristics of testing elements used in a testing
system and perform calibration work, such as adjustment
of equipment and correction of results, prior to actual

use.

[0006]The need for calibration before each test, however,

results in the need for a reagent for calibration
before each test. Calibration takes a long time, and
the total TAT (Turn Around Time) of the testing system
inbreases. Because of these factors, a conventional
testing system using p-TAS technology has difficulty in
improving the testing efficiency.

Solution to Problem

[0007]To solve the above—described problem, the present

invention proposes inclusion of a unit configured to
measure a characteristic of a testing element in
advance and recording the characteristic in the testing
element. A testing apparatus reads out the recorded
characteristic of the testing element, reads out a use
condition previously saved in a table, and sets the
read-out use condition in the testing apparatus. A
testing system checks the read-out characteristic of
the testing element against a database to see if the
characteristic is a latest one and determines whether
the use condition set in the testing apparatus is
appropriate. The testing system compiles test results
from a series of test apparatuses. The testing system
then finely corrects a use condition for each testing
element to an optimum use condition for a setting where
the testing element i1s used and updates tables referred
to by the testing apparatuses, by, e.g., statistically
processing the compilation of the test results.

Advantageous Effects of Invention

[0008]The present invention eliminates the need for

preliminary calibration of a testing element.
Accordingly, an accurate test can be performed in a

shorter time. Fine correction of a use condition for a
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testing apparatus to be used in various sites enables
measurement of a use condition suitable for each
setting and testing independent of disturbance
conditions such as the temperature and atmospheric
pressure of an installation site and vibrations.

(0009]Further features of the present invention will become
apparent from the following description of exemplary
embodiments with reference to the attached drawings.
Brief Description of Drawings |

[0010]Fig. 1 illustrates a testing element according to a
first embodiment of the present invention.

Fig. 2 illustrates a testing apparatus according to the

first embodiment of the present invention.

Fig. 3 illustrates a testing system according to the

first embodiment of the present invention.

Fig. 4 illustrates another testing element according to

the first embodiment of the present invention.

Fig. 5 illustrates a testing element according to a

second embodiment of the present invention.
Description of Embodiments |

‘[0011]The present invention relates to a testing element, a
testing apparatus, and a testing system which are used
in a laboratory test. Examples of a laboratory test
include tests which use, as a main analysis mechanism,
a chemical reaction such as a biochemical reaction.
The tests include, but are not limited to, a genetic
test and a protein test.

[0012]A first aspect of the present invention relates to a
testing element used in a laboratory test. A testing
element according to the present invention includes an
information recording section at the surface of and/or
inside the testing element, and the information
recording section stores information on a
characteristic of the testing element.

[0013]Among testing elements used in testing apparatuses to

detect values required for testing, there are many
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testing elements whose characteristics may change
values to be detected. It is considered that these
elements need to be calibrated before each use such
that a value obtained by each element is equivalent to
a value obtained by one of a reference measurement
method and a measurement method specified by a vendor
or the like.

[0014]A characteristic of a testing element here refers to a
parameter specific to the element which may affect
variations in measured values. Variations include an
individual difference of an element generated during
manufacture and an individual difference caused by a
change with time and also .include individual
differences caused by sets of detection conditions,
such as temperature, humidity, and reagent lot, and
individual differences generated during use.
Individual differences generated during manufacture
include one generated during a manufacturing process
and one generated during assembly. Many of the
individual differences can be allowed for as margins of
error at the time of designing while some are ’
unavoidably generated. Individual differences caused
by a change with time include one caused by vibrations
during transport and also include one caused by
oxidation with oxygen in the air, one caused by
moisture absorption or drying resulting from humidity,
and one caused by erroneous operation at the time of
installation of a testing element. Since testing
elements are used differently, objects to be considered
as characteristics of the elements are different. For
example, a charaéteristic'in a first embodiment (to be
described later) of this invention is a value of
resistance used throughout a heater electrode system
while a characteristic in a second embodiment (also to
be described later) of this invention is dimensions,

surface roughness, and the like related to the pressure
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resistance of a channel fluid path. The present
invention is not limited to these. Any other parameter,
such as a current value in electrochemical measurement,
may be used as a characteristic of the testing element
according to the present invention as long as the
parameter serves as a factor causing variations in
measured values from elements and it requires
calibration. The above-described factors cause
variations in measured values from individual elements.
In a setting for a laboratory test, it is thus
necessary to measure in advance how much a value
obtained by an element deviates from a reference wvalue
and adjust (calibrate) a value obtained by actual
measurement, at the time of each measurement.

[0015]In the present invention, the characteristic of an
element is measured in advance as information on a
characteristic and it is stored in the information
recording section at the surface of and/or inside the
testing element. By reading out a use condition and a
result-correcting condition corresponding to the
information on the characteristic of the element from a
table prepared in advance and setting the conditions at
the time of measurement, a measured value can be
adjusted to an accurate value without the need of
calibration before each measurement. The use condition
is a condition for using the element and it is set so
as to adjust the characteristic of the element. The
result-correcting condition is a condition for
correcting an obtained result according to thé
characteristic of the element. The conditions are
prepared as control parameters in the table.

[001l6]As the information recording section for storing the
information on the characteristic of the element which
is placed in the testing element according to the
present invention, any unit can be adopted as long as a

balance between the amount of information stored and
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the cost of the testing element is achieved. For
example, a one-dimensional bar code or a two-
dimensional bar code (e.g., a QR Code (registered
trademark)) may be used. In addition to this,
information may be recorded using a non-contact
semiconductor memory device (a semiconductor chip which
reads out information through wireless communication),
such as an RF-IC or a FeliCa (registered trademark),
and the information may be read out in a non-contact
wireless manner. A manufacturing plant for the element,
the date and time of manufacture, and the like may be
recorded in the information recording section, in
addition to the above-described information on the
characteristic of the element which is measured in
advance.

[0017]The present invention can be suitably used especially
in a testing element which has a micro structure and
which performs a laboratory test using a fine amount of
reactant. Examples of such a testing element inclﬁde a
testing element which has a fine fluid path with a
width of the order of micrometers formed so as to have
a width of 1 um to 900 pm, preferably 10 um to 500 um,
and a depth of 10 um to 1,000 pum, preferably 10 um to |
300 pm. The amount of reactant preferably falls within
the range of 5 nl to 500 pl. | ,
Alternatively, a testing element including a plurality
of fluid paths and a plurality of heater electrodes for
heating the interiors of the fluid paths can be used.

' Such a testing element can subject a reagent
(containing a nucleic acid derived from a specimen)
flowing in the fluid paths to temperature cycles for a
PCR (Polymerase Chain Reaction) and thus it can be
suitably used as an element for DNA analysis using a
PCR. 1In this case, characteristics of the fluid paths
may be stored as respective pieces of information in

the information recording section.
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[0018]A second aspect of the present invention relates to a
testing apparatus for performing testing. When testing
elements are set, a teéting apparatus according to the
present invention reads out information stored in an
information recording section of each testing element
with, e.g., an infrared reader and sets a use condition
and a result-correcting condition for the element based
on the read-out information on a characteristic of the
testing element. v

[0019]1The testing apparatus according to the present
invention includes a data record. The serial number of
each testing element set in the testing apparatus, a
characteristic of the élement, a use condition, and a
result when the element is used are recorded in the
data record. Statistical processing of such results
enables calculation of use conditions and result-
correcting conditions with fewer errors for the
respective testing elements.

[0020]0Other pieces of information, such as test type,
reagent used, and test date and time, may be stored in
the data record. A result of a test performed under a
read-out use condition is statistically processed, and
items necessary for the test, such as test type,
reagent type, and the amount of reagent, are saved. By
accumulating the pieces of information in a table and
giving feedback when performing a similar test, prompt
and efficient testing can be performed.

[0021]Alternatively, it is also possible to record a
manufacturing plant, the date and time of manufacture,
and the like of the testing element and use the pieces
of information to control variations generated during a
manufacturing process. If the elapsed time to use of
the testing element is calculated from the date of
manufacture and a use date and recorded, the elapsed
time can also be used to correct a result brought about

by a change with time. The temperature, humidity, and
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atmospheric pressure of the installation environment of
the apparatus, vibrations around the apparatus, and the
like may be measured and may be stored together with a
test result. This enables an empirical rule (e.g., a
rule that a difference occurs between a test result on
a fine day and a test result on a rainy day) to be
verified as data and be applied to calibration and a
finer testing can be enabled.

[0022]A third aspect of the present invention relates to a
testing system for performing testing. In the present
invention, one or a plurality of testing apparatuses is
connected to a testing system over.a network, and a
usage environment among the testing apparatuses is
controlled. A testing system according to the present
invention includes a database and a communication
device. A table set downloaded from a wide area
network is stored in the database. The testing
apparatuses access the testing system and refer to
tables stored in the testing system. The testing
apparatuses update use conditions and result-correcting
conditions in respective tables of the testing
apparatuses, and then the apparatuses set use
conditions and result-correcting conditions for testing
elements. The communication device is connected to the
wide area network. The testing system accesses
respective remote servers prepared by vendors over the
wide area network and it downloads table sets to be
referred to by the testing apparatuses from the remote
servers into the database. The testing system collects
test results, use conditions, and pieces of information
specific to the testing elements, such as a serial
number specific to an element, from the testing
apparatuses, and it complements the table sets stored
in the database, with the collected pieces of
information.

[0023]With the above-described configuration, the latest
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table sets can be constantly downloaded from the remote
servers of the vendors, and if a defective product
(unusable lot) 1is found, information indicating, e.qg.,
discontinuance of use of a corresponding testing
element can be acquired and be distributed to the
testing apparatuses. The testing system can also share
information with a testing system connected over the
wide area network and perform subsequent tests with
higher accuracy, by statistically processing pieces of
information collected from the testing apparatuses and
uploadihg the pieces of information to the network.
The testing system can also constantly update and
improve target test items based on the latest
information by connecting to the remote servers
prepared by the vendors.

[0024]First Embodiment

[0025]A first embodiment of the present invention will be
described below with reference to Figs. 1 to 4.

[0026]The present embodiment is directed toc a test using a
reaction in which the amount of fluorescence in a
reagent is changed by intrdducing the reagent into a
fine channel fluid path and continucusly heating the
reagent. As a method for continuously heating the
reagent, a heater metal which produces heat is brought
into contact with the channel fluid path containing the
introduced reagent through a protective film. ‘This
enables prompt and stable heating. By using platinum
as the material for the heater which produces heat, the
temperature of the heating element is detected, by and
measuring a value of resistance of the heater,
according to a physical constant. Accordingly, the
relationship between the temperature of the reagent and
the amount of fluorescence produced and measured at the
temperature can be known.

[0027]Fig. 1 illustrates a testing element 40 used in the

present embodiment. Fig. 2 illustrates a testing
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apparatus 51 used in the present embodiment.

[0028]In the testing element 40, a reagent is introduced
through a reagent inlet 1 and discharged through a
reagent outlet 2. A pump {(not shown) is connected to
the reagent outlet 2. A negative pressure is generated
by the pump to suck the reagent. The reagent moves
through a channel fluid path 3 in contact with a heater
electrode 4. The reagent in the channel fluid path 3
is heated by the heater electrode 4 when the heater
electrode 4 is powered through wiring electrodes 5 (a)
and 5(b).

[0029]A value of resistance used throughout the system of
the heater electrode 4 is recorded in an information
recording section 10, and information in the
information recording section 10 is taken out from the
information recording section 10 by a reading apparatus
11. The reading apparatus 11 emits detection light 12
and acquires the information recorded in the
information recording section 10 by using reflected
return light.

[0030]In the present embodimént, manufacturing process
errors of individual testing elements generated during
a testing element manufacturing process are measured.
An item to be measured is a value of resistance. A
process factor makes testing elements different in film
thickness and the total amount of metal and thus it
causes the test elements to have deviated values of
resistance. A value of resistance also varies
depending on the state of contact with a wiring metal.

[0031]The amount of heat generated by input power varies
with a change in a value of resistance ih a testing
element. To maintain a certain rate of temperature
rise, power input to a heater metal which is arranged
for each channel and which is in contact with the
channel needs to be changed according to a deviation of

the value of resistance of the heater metal. When a
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value of resistance in a testing element varies, an
error occurs in a temperature to be measured. For this
reason, values of resistance of respective channel
fluid paths are measured in advance for each of testing
elements, and the values are recorded on the surface of
the testing element using a QR Code (registered
trademark) or a bar code. Simultaneously, a
manufacturing plant and the date and time of
manufacture are recorded as information on
characteristics of the testing element. Although an
example using a QR Code (registered trademark) or a bar
code as a commonly used unit is described herein,
information may be recorded using a non-contact
semiconductor memory device, such as an RF-IC or a
FeliCa (registered trademark), and may be read out in a
non-contact wireless manner. A unit suitable for each
case can be adopted in view of the balance between the
amount of information used and the cost of a testing
element.

[0032]The testing element 40 is set in the testing apparatus
51. Simultaneously, a QR Code (registered trademark)
or a bar code ié read with an infrared reader, and
recorded information is passed as a use condition value
to the testing apparatus. The testing apparatus refers
to a table based on the read-out use condition value
and it sets a use condition and a result-correcting
condition.

[0033]In the testing apparatus 51 in Fig. 2, information
recorded in the information recording section 10 is
taken out by the reading apparatus 11 and it is passed
to a control circuit 15. The control circuit 15 causes
a wiring electrode (a) 21 and a wiring electrode (b) 22
to input power based on the passed information.

fOO34]A condition under which the testing element 40 is used
and a result are recorded in a data record-30. A use

condition for the testing element 40 with even fewer
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errors can be calculated by statistically processing
such results.

[0035]The testing apparatus 51 stores a test type, a reagent
used, a use date and time, the serial number of an
element, and the like as data in the data record 30
together with a test result. The testing apparatus 51
statistically processes a result of performing a test
based on a use condition and a result-correcting
condition recorded in and read out from each testing
element and saves items necessary for a test, such as
test type, reagent type, and the amount of reagent.
the elapsed time to use can be calculated from a
manufacture date and a use date, and it can be used to
calibrate a result considering a change with time.
Accumulated data can be promptly fed back when a
testing element is used next time, and a similar test
can be more efficiently performed.

[0036]The testing apparatus 51 may measure the temperature,
humidity, and atmospheric pressure of the installation
environment of the apparatus, vibrations around the
apparatus, and the like by using a thermometer, a
hygrometer, and a vibration sensor and store the data
together with a test result. In this case,
establishment of an environment which can verify, as
data, an empirical rule (e.g., a rule that a difference
occurs between a test result on a fine day and a test
result on a rainy day) enables finer testing.

[0037]In a testing system in Fig. 3, a testing system 50 is
connected to one or a plurality of testing apparatuses
51 over a network 52. The testing system 50 includes a
database 53 and a communication device 54, and the
communication device 54 is connected to a wide area
network 55. The testing system 50 controls a usage
environment among the plurality of testing apparatuses
51. For example, the testing system 50 distributes
table sets (which may be part or the whole of a table)
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to be referred to the testing apparatuses and updates
items to be referred to in a table in each testing
apparatus. The testing system 50 also collects pieces
of information specific to testing elements, such as
test results, use conditions, result-correcting
conditions, and the serial number of an element, from
the testing apparatuses, and complements the table sets
with the collected pieces of information. The testing
system accesses respective remote servers 56 (which are
connectable over a network) prepared by Venddrs to
download the latest data table sets. If a defective
product (unusable lot) is found, the testing system
acquires information indicating, e.g., discontinuance
of use of a corresponding testing element and
distributes the information to the testing apparatuses.
The testing system collects use information and result-
correcting conditions from each testing apparatus,
statistically processes the use condition and result-
correcting condition of each testing element of each
testing apparatus, and shares information with a
testing system connected over a network such that
subsequent tests can be performed with higher accuracy.
The testing system can update and improve target test
items by connecting to the remote servers prepared by
the vendors.

[0038]1In this embodiment, the present invention has been
~described as use of a QR Code (registered trademark).
However, even if a semiconductor chip, such as an RF-IC,
which wirelessly reads out information is embedded in
an information recording section 19, as illustrated in,
e.g., Fig. 4, information, such as a use condition,
which is associated with use of a testing element, can
be read out.

[0039]Second Embodiment

[0040]A second embodiment of the present invention will be

‘described below with reference to Fig. 5.
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[OO41]The present embodiment relates to a medical testing
element, a medical testing apparatus, and a medical
‘testing system, to which the present invention is
applied. A medical testing element as referred to
herein is typified by u-TAS, and the term generally
indicates elements used in medical test and diagnosis
and the like, such as a DNA chip, a lab-on-a-chip, a
microarray, and a protein chip.

[0042]1The present embodiment will describe a medical test
which performs testing by continuously introducing a
reagent into a fine channel fluid path. Methods for
continuously introducing a reagent include the process
of sucking a reagent supplied to an inlet with, e.g., a
pipet by using a suction unit, such as a pump or a
syringe, and the process of pressure-feeding a reagent
supplied to an inlet by using a pressurization unit,
such as a syringe. Another available method includes
the process of feeding a reagent by using ultrasonic
waves or SAW (surface acoustic waves). The process of
generating a negative pressure by using a pump and
sucking a reagent by utilizing a pressure difference
will be described here.

[0043]Introduction of a reagent into a fine channel fluid
path requires control of a fine pressure. Generally, a
dye or a fluorescent dye is introduced to make a
reagent visible, and pressure is controlled while the
state of the reagent in a channel fluid path is
monitored, thereby sucking a desired amount of reagent
and drawing the reagent to a desired position. If the
state of the reagent is completely monitored, and the
behavior of the monitored reagent is completely fed _
back for control of a pump, a desired amount of reagent
can be drawn to a desired position. However,
introduction of a stable amount of reagent and the
process of promptly keeping a reagent at a desired

position are difficult, due to a delay in a control
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feedback loop or the insufficient specifications of a
monitor unit.

[0044]In such a case, the process of measuring the preséure
resistance of each channel fluid path in advance and
informing the medical testing apparatus side of a
different pressure resistance for each medical testing
element enables a desired reagent to be handled in a
short time.

[0045]The pressure resistance of a channel fluid path

| results mainly from the dimensions (opening area) of
the channel fluid path and surface roughness at an
inner wall of the channel fluid path. There are
several methods for forming a channel fluid path.
Among them, a method for creating a channel fluid path
using sand blast will be exemplified without limitation
hereinafter.

[0046]A substrate is prepared, a resist material used in a
semiconductor process is applied to the substrate, and
a pattern is written by the method of, e.qg.,
lithography. After an unnecessary part of the resist
material is removed, a desired pattérn is left. The
pattern i1s used as a mask, and particulate glass beads
are blasted all over the substrate at high speed. Due
to the difference in hardness between the resist
material and the material for the substrate, the
substrate material is ground according to the written
pattern, in which process microscopic asperities are
unavoidably formed. By cleaning the resist material
after a desired number of channel fluid paths are
engraved, pattern fluid paths can be obtained while the
substrate has a smooth surface. Another flat substrate
is compression-bonded to the substrate with the
engraved pattern fluid paths. If a glaés material. is
used as the material for the substrates, and two
surfaces to be bonded are processed so as to have

ultra-smooth surfaces, both the substrates can be
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brought into optical contact and be bonded to each
other at this time.

[0047]In the channel fluid paths thus formed, there are
variations in the depths and forms of grooves formed by
engraving as machining errors generated during sand
blasting. Surface roughness may occur also at the

"surface of each formed groove depending on the particle
diameter of a glass bead used in sand blasting.
Generally, since a pattern for a plurality of channel
fluid paths is formed in one substrate, and the
plurality of channel fluid paths are cut off after
‘being formed, 20 to 50 channei fluid paths for a
testing element which are cut off from the same
substrate are considered as being formed under
relatively uniform conditions. Dimensions and surface
roughness, however, may differ depending on, e.g., the
blasting direction in sand blast. Testing elements
which are cut off from another substrate are often
different in the dimensions of a channel fluid path and
surface roughness because the testing elements include
a lot error. ’ ‘

(0048]With reference to Fig. 5, which is a schematic view of
a medical testing element 41 used in the present
embodiment, a reagent is introduced through a'reagent
inlet 1 and reacts at a reaction section 61, while it
is sucked by a pump (not shown) which is connected to a
reagent outlet 2. A mixed reagent (a) 62 and a mixed
reagent (b) 63 which are to react with the reagent for
a test are arranged in a channel fluid path.

Respective sections for the mixed reagents each include
a unit configured to control pressure. Each section
can mix an arbitrary amount of reagent into the channel
fluid path. |

[0049]The channel fluid path of the medical testing element
41 includes a form error 65 and surface roughness 64

which are generated during manufacture. The form error
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65 and surface roughness 64 are responsible for non-
uniformity in fluid path resistance throughout the
element.

[0050]In addition to such a difference specific to each
channel fluid path that is generated during a
manufacturing process, effects of surface modification
during a storage period are non-negligible. In a
liquid reagent in a fine fluid path, the flow velocity
near the surface of the fluid path is substantially
zero, and a laminar flow is established. How a flow
velocity difference is generated largely depends on the
surface condition. Even a glass substrate of, e.g.,
quartz glass, 1s expected to suffer various effects,
such as effects from ultraviolet rays, effects of
exposure to air containing oxygen and carbon dioxide,
and effects of dust adsorption during transport or
during use. Surface modifications as described above
cause variations in fluid path resistance.

[0051]Effects of a difference in fluid path resistance 6n
control of a liquid reagent in a channel fluid path can
be avoided by making the liquid reagent in the channel
fluid path visible after setting of a testing element
and changing a control parameter while monitoring the
liquid. However, this requires a complicated mechanism,
and desired control is difficult to achieve. An error
generated during a manufacturing process can be avoided
by measuring, in advance, channel dimensions, surface
roughness, and the like and recording a measurement
result in a medical testing element.

[0052]For this reason, for each medical testing element, the
dimensions and surface roughness of each channel fluid
path are measured in advance, and a value of fluid path
resistance of each channel of the medical testing
element is calculated from measured values. The
calculated values of fluid path resistance are recorded

in an information recording section 10 at the surface
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of the medical testing element by using a QR Code
(registered trademark) or a bar code. Simultaneously,
a manufacturing plant and the date and time of
manufacture are recorded as pieces of information. The
present embodiment describes an example using a QR Code
(registered trademark) or a bar code as a commonly used
unit. However, information may be recorded using a
non-contact semiconductor memory device, such as an RF-
IC or a FeliCa (registered trademark), and may be read
out in a non-contact wireless manner.

[0053]The medical testing element 41 is set in a medical
testing apparatus. Simultaneously, a QR Code
(registered trademark) or a bar code is read with an
infrared reader, and recorded information is passed as
a use condition value to the medical testing apparatus.
The medical testing apparatus refers to a table based
on the read-out use condition value and sets a use
condition and a result-correcting condition.

' [0054]The medical testing apparatus 41 stores a test type, a
reagent used, a use date and time, the serial number of
an element, and the like as data together with a test
result. The medical testing apparatus statistically
processes a result of performing a test based on use
conditions recorded in and read out from medical
testing elements and saves items necessary for a test,
such as test type, reagent type, and the amount of
reagent. The elapsed time to use can be calculated
from a manufacture date and a use date, and the
information can be used to calibrate a result
considering a change with time. Accumulated data can
be promptly fed back when a testing element is used
next time, and a similar test can be more efficiently
performed.

[0055]The medical testing apparatus measures the temperature,
humidity, and atmospheric presSure of the installation

environment of the apparatus, vibrations around the
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apparatus, and the like and stores the data together
with a test result. Establishment of an environment
which can verify, as data, an empirical rule (e.g., a
rule that a difference occurs between a test result on
a fine day and a test result on a rainy day) enables
finer testing.

[0056]A medical testing system controls a usage environment
among a plurality of medical testing apparatuses. The
medical testing system distributes table sets to be
referred to the medical testing apparatuses and
performs updating. The medical testing system also
collects test results, use conditions and result-
correcting conditions, and pieces of information
specific to testing elements, such as the serial number
of an element, from the medical testing apparatuses and
complements the table sets with the collected pieces of
information. The medical teéting system accesses
respective remote servers (which are connectable over a
network) prepared by vendors to download the latest
data table sets. If a defective product (unusable lot)
is found, the medical testing system acquires
information indicating, e.g., discontinuance of use of
a corresponding medical testing element and distributes
the information to the medical testing apparatuses.

The medical testing system collects use information and
result-correcting conditions from each medical testing
apparatus, statistically processes the use condition of
each medical testing element of each medical testing
apparatus, and shares information with a testing system
connected over a network such that subsequent tests can
be performed with higher accuracy. The medical testing
system can update and improve target test items by
connecting to host servers prepared by vendors.

[0057]While the present invention has been described with
reference to exemplary embodiments, it is to be

understood that the invention is not limited to the
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disclosed exemplary embodiments. The scope of the

following claims is to be accorded the broadest

interpretation so as to encompass all such

modifications and equivalent structures and functions.

[0058]This application claims the benefit of Japanese Patent
Application No. 2011-100981, filed April 28, 2011,

which is hereby incorporated by reference herein in its

entirety.

Reference Signs List

[0059]1
2
3
4
5(a)
5(b)
10
11
12
15
19
21
22
30
40
50
51
52
53
54
55
56
61
62
63
64
65

reagent inlet

reagent outlet

channel fluid path

heater electrode.

wiring electrode

wiring electrode

information recording section
reading apparatus

detection light

control circuit

another example of information recording section
wiring electrode (+) '
wiring electrode (-)

data recording section
testing element

testing system

testing element

network

database

communication dewvice

wide area network

remote server

reaction section

mixed reagent (a)

mixed reagent (b)

surface roughness in channel fluid path

form error in channel fluid path
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CLAIMS
A testing element for performing a laboratory test,
wherein the testing element includes an information
recording section at a surface of and/or inside the
testing element, and
information on a characteristic of the testing element
is stored in the information recording section.
The testing element according to claim 1, wherein the
information recording section is a one-dimensional
and/or two-dimensional bar code.
The testing element according to claim 1, wherein the
information recording section ié a semiconductor chip
which reads out information through wireless
communication.
A testing apparatus for performing a laboratory test by
using a testing element according to any one of claims
1 to 3, comprising:
a unit configured to read out information on a
characteristic of the testing element stored in the
information recording section installed at the surface
of and/or inside the testing element; ’
a unit configured to set a control parameter of the
testing element based on the read-out characteristic of
the testing element; and
a unit configured to use the testing element by using
the read-out control parameter of the testing element.
The testing apparatus according to claim 4, whereinhn
each time the apparatus performs a laboratory test, the
apparatus saves a serial number specific to a testing
element used, a control parameter used for the testing
element, and an installation environment of the
apparatus when the test is performed, together with a
result of the test.
The testing apparatus according to claim 5, comprising
a unit configured to update a database of a testing

system with a control parameter, based on a result of a
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test by a testing element passed from the testing
apparatus, the serial number specific to the testing
element used at the test, the control parameter used

for the testing element, and the installation
environment of the apparatus when the test is performed.
A testing system for performing a laboratory test by
using a testing apparatus according to any one of

claims 4 to 6, comprising: »

a unit configured to access a database connected to the
system over a network; and |

a unit configured to download, from the database, a
latest table set for referring to a control parameter
used when a testing element used by the testing
apparatus is used, based on a serial number specific to
the testing element, and configured to pass a result to.

the testing apparatus.
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