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Description

[0001] The present invention relates generally to an
analyzing apparatus, and more particularly, to an ana-
lyzing apparatus that detects constituents of a sample
filled in a fluid channel through an optical scheme.
[0002] Recently, analyses, such as gene analysis, clin-
ic diagnosis, and drug screening, using a microchip de-
vice (a micro-fluid device) are established in the fields of
chemistry, biochemistry, pharmaceutical science, medi-
cal science, and veterinary science.
[0003] An example analysis method of analyzing the
concentration or the amount of a specific constituent con-
tained in a sample is a method including a separating
process of separating the specific constituent from the
sample and a process of detecting the separated specific
constituent. For example, in the case of an analysis meth-
od through a capillary electrophoresis technique, a mi-
gration solution is filled in a separation fluid channel of a
microchip device, and a sample is introduced in one-end
side of the separation fluid channel. Upon application of
a voltage across both ends of the separation fluid chan-
nel, an electroosmotic flow of causing the migration so-
lution to move from the positive side to the negative side
is generated. Moreover, by the application of the voltage,
the specific constituents attempt to move in accordance
with respective electrophoretic levels. Hence, the specif-
ic constituent moves in accordance with a velocity vector
generated by a synthesis of the velocity vector of the
electroosmotic flow and the velocity vector of the move-
ment by electrophoresis. This movement separates the
specific constituent from other constituents. When the
separated specific constituent is detected by, for exam-
ple, an optical scheme, the amount or the concentration
of the specific constituent can be analyzed.
[0004] Unexamined Japanese Patent Application
KOKAI Publication No. 2004-117302 discloses a com-
pact micro-chemical system which needs no alignment
of optical axes and which has a high measurement sen-
sitivity. The micro-chemical system includes a tabular
member with a fluid channel filled with a liquid sample,
an optical fiber with a lens, a light source unit that emits
excitation light and detection light, and a detecting appa-
ratus. The optical fiber with the lens includes a gradient
index rod lens, and an optical fiber having one end con-
nected to the gradient index rod lens and another end
connected to the light source, and an FC connecter pro-
vided in the halfway therebetween. The FC connector
includes FC plugs and adaptors fixing respective FC
plugs, and is coupled together by screwing the FC plugs
into respective adaptors.
[0005] Unexamined Japanese Patent Application
KOKAI Publication No. 2006-300721 discloses a thermal
lens spectroscopic analyzing system and a thermal lens
signal correcting method which can precisely measure a
sample even if a thermal lens signal intensity is changed
due to an external environmental change. According to
such technologies, the thermal lens spectroscopic ana-

lyzing system includes a micro-chemical chip formed with
grooves in which a liquid sample is filled, a gradient index
rod lens which collects excitation light and detection light
propagated from a light source unit in the liquid sample
through an optical fiber and which generates a thermal
lens signal, and a photoelectric converter that detects
respective light intensities of the excitation light and the
detection light and the intensity of the thermal lens signal.
The measured value of the intensity of the thermal lens
signal is corrected by integrating the measured value of
the intensity of the thermal lens signal (the predetermined
intensity of the excitation light/the measured intensity of
the excitation light) and/or a second ratio (the predeter-
mined intensity of the detection light/the measured inten-
sity of the detection light).
[0006] International Application Publication No. WO
2010/010904 A discloses an analyzing apparatus that
includes an optical fiber which guides light from a light
source to a microchip. The analyzing apparatus employs
a configuration in which a ferrule holding an end of the
optical fiber for guiding the light from the light source to
the microchip is held so as to be movable in the vertical
direction while being maintained in a condition biased by
a coil spring in a holder, and abuts the microchip.
[0007] US 5 302 272 A discloses a capillary electro-
phoresis detector assembly. The assembly comprises a
separation column held by a support sleeve. The support
sleeve includes precisely positioned radial bores through
which optical fibres are inserted. One of the optical fibres
transmits incoming radiation from an illumination source,
the other receives light transmitted through the separa-
tion column and relays it to a detector. The optical fibres
are precisely aligned when fabricating the assembly by
aligning them against a precision wire in the separation
column. The assembly is then bonded together and the
wire is removed.
[0008] EP 0 679 885 A2 discloses a method and device
for aligning a capillary within a detector for capillary elec-
trophoresis. An alignment apparatus is provided to align
a sensing device relative to the end of the capillary. In
use, the capillary column is placed within the alignment
device, and a compression spring axially adjusts to the
capillary column so that the detector is positioned in a
desired position relative to the outlet end of the capillary
for detection.
[0009] EP 1 640 704 A2 discloses a microchip for ab-
sorbance measurements. The optical axis of the capillary
part is aligned with the optical axis of the chamber for
measuring the absorbance of the microchip because the
microchip is aligned with the inner walls of the chamber.
The chip is secured in place by a leaf spring in the cham-
ber.
[0010] US 6 069 694 A discloses a flow cell defining a
fluid passageway. Opposed fibre optic cable assemblies
project into the passageway and are axially adjustable
to adjust the path length between the cables. The cables
are clamped in order to prevent movement in the axial
direction.
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[0011] JP 2004 077305 A and JP 2001 242138 A dis-
close devices for electrophoresis using microchips and
elastic members.
[0012] As an analysis method through an optical
scheme like the above-explained prior arts, various de-
visal are made in order to improve the detection precision,
such as a position of emitting light and collection of the
light. However, a thermal effect when a light emitting side
is controlled is concerned but a thermal effect when a
light receiving side is controlled is out of the considera-
tion.
[0013] In the case of a separation through an electro-
phoresis technique, in addition to the thermal effect by
light emission, a heat is generated by applying a voltage
to the microchip (across both ends of the separation fluid
channel), so that the microchip may be deformed by such
heat and the analysis precision may decrease. In partic-
ular, in the case of the microchip device formed of a resin,
the problem of deformation is noticeable.
[0014] Moreover, when the sample to be analyzed is
a blood or a protein, denaturation due to heat may occur.
Furthermore, because of the thermal effect, air bubbles
may be produced in the separation fluid channel of the
microchip device, so that the analysis precision may de-
crease.
[0015] The microchip device is controlled in a cooled
condition in some cases in order to suppress such ther-
mal effect, in this case, however, the temperature gradi-
ent between the interior of the microchip device and the
external surface thereof becomes large due to such a
cooling control, and as a result, the deformation of the
microchip device may be promoted.
[0016] Moreover, heat is generated during a reaction
of a sample, and it is necessary in some cases to cool
such heat. When the microchip device is deformed due
to the heat itself generated during the reaction of the sam-
ple, and thus the microchip device is controlled in a
cooled condition, because of a temperature gradient be-
tween the internal heat generating portion and the cooling
portion, the deformation of the microchip device is pro-
moted.
[0017] In a measurement through a sample reaction,
an analysis is performed in some cases through an op-
tical scheme while the temperature of the microchip de-
vice is adjusted. When, for example, an enzyme sample
is used, it is desirable to adjust the temperature of the
microchip device to be around 37 degrees Celsius which
has a high reactivity. In this case, during a temperature
rise from the initial temperature of the microchip (e.g., a
room temperature like around 20 degrees Celsius) to 37
degrees Celsius, the microchip device may be deformed.
[0018] As explained above, regardless of cooling and
heating, when a change in a temperature occurs from
the interior or the exterior of the microchip device, the
microchip device may be deformed due to such a tem-
perature change.
[0019] The present invention has been made in view
of the above-explained circumstance, and it is an object

of the present invention to provide an analyzing appara-
tus which reduces a thermal effect and which suppresses
deterioration of the measurement precision.
[0020] According to an aspect of the present invention,
defined by the appended claims, there is provided an
analyzing apparatus comprising: a microchip including a
separation fluid channel having an inlet opening and an
outlet opening for introducing and discharging a solution
to and from the separation fluid channel, and electrodes
provided at respective ends of the separation fluid chan-
nel for applying voltage across both electrodes; a support
member that supports the microchip; a light emitting unit
comprising a first light guiding unit that emits light to the
separation fluid channel; and a light receiving unit com-
prising a second light guiding unit that receives light which
has gone through the separation fluid channel; charac-
terized by: a first elastic body which causes either the
first light guiding unit of the light emitting unit or the sec-
ond light guiding unit of the light receiving unit that is
placed at a position facing the support member via the
microchip to abut the microchip and to push the microchip
in a direction in which the microchip is supported by the
support member.
[0021] A more complete understanding of this applica-
tion can be obtained when the following detailed descrip-
tion is considered in conjunction with the following draw-
ings, in which:

FIG. 1 is a schematic configuration diagram showing
an illustrative analyzing apparatus according to an
embodiment of the present invention;
FIG. 2A is a plan view showing an illustrative micro-
chip according to the embodiment;
FIG. 2B is a cross-sectional view taken along a line
Y-Y in FIG. 2A;
FIG. 3 is a partial enlarged view showing an illustra-
tive analyzing-measuring unit of the analyzing appa-
ratus according to the embodiment;
FIG. 4A is a schematic configuration diagram show-
ing an illustrative light guiding unit of a detecting unit
according to the embodiment;
FIG. 4B is a schematic configuration diagram show-
ing another illustrative light guiding unit according to
the embodiment;
FIG. 5 is a schematic configuration diagram showing
an illustrative analyzing-measuring unit of the ana-
lyzing apparatus according to the embodiment;
FIG. 6 is a schematic configuration diagram showing
an illustrative analyzing-measuring unit of an ana-
lyzing apparatus according to a first modified em-
bodiment;
FIG. 7A is a schematic configuration diagram show-
ing an illustrative analyzing-measuring unit of an an-
alyzing apparatus according to a second modified
embodiment;
FIG. 7B is a schematic configuration diagram show-
ing an illustrative analyzing-measuring unit of an an-
alyzing apparatus according to the second modified
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embodiment;
FIG. 8 is a schematic configuration diagram showing
an illustrative analyzing-measuring unit of an ana-
lyzing apparatus according to a third modified em-
bodiment;
FIG. 9A is a schematic configuration diagram show-
ing an illustrative microchip of the embodiment; and
FIG. 9B is a cross-sectional view taken along a line
Z-Z in FIG. 9A.

<Embodiments>

[0022] FIG. 1 is a schematic configuration diagram
showing an illustrative analyzing apparatus according to
an embodiment of the present invention. In the present
embodiment, an analyzing apparatus 1 performs an anal-
ysis through a capillary electrophoresis technique, and
performs detection through an optical scheme.
[0023] The analyzing apparatus 1 includes a liquid re-
serve tank 11, a sample tank 12, a waste liquid tank 13,
a dispensing unit 14, a microchip 20, electrodes 24 and
25, an analyzing-measuring unit 40 with a detecting unit
30, a fluid channel 51 or a fluid channel 53, three-way
valves 55 and 56, a control unit 61 and a power supply
62. The microchip 20 is formed with a separation fluid
channel 21 an inlet opening 22 and an outlet opening 23
(see FIG. 2A).
[0024] The liquid reserve tank 11 reserves a reserved
liquid L, e.g., a migration solution, purified water, or a
rinse solution. The migration solution functions as a buff-
er, and example of such a migration solution is a water
solution of 100 mM malic-acid-arginine buffer (pH 5.0) +
1.5 % chondroitin-sulfuric-C-sodium.
[0025] The sample tank 12 reserves a sample solution
K. The sample solution K contains specific constituents
to be analyzed by the analyzing apparatus 1. The sample
solution K is a liquid having undergone a treatment ap-
propriate for a measurement, e.g., dilution or mixing.
[0026] The waste liquid tank 13 reserves a liquid al-
ready used. The dispensing unit 14 fills the sample so-
lution K in the sample tank 12 into the separation fluid
channel 21 of the microchip 20.
[0027] FIG. 2A is a plan view showing an illustrative
microchip shown in FIG. 1. FIG. 2B is a cross-sectional
view taken along a line Y-Y of FIG. 2A.
[0028] The microchip 20 includes the separation fluid
channel 21 that is a minute fluid channel, and the inlet
and outlet openings 22 and 23 for introducing and dis-
charging a solution from and to the separation fluid chan-
nel 21. The microchip 20 is formed by joining two resin-
made substrates that are light transmissive materials.
The microchip 20 is formed of a resin, such as a silicon
resin, an acrylic resin like a methyl-methacrylate resin, a
polystyrene resin, or a polycarbonate resin.
[0029] The separation fluid channel 21 of the microchip
20 is a field where an analysis through a capillary elec-
trophoresis technique is performed. It is preferable that
the cross section of the separation fluid channel 21

should be a circle with a diameter of 25 to 100 mm, or a
rectangular with a side of 25 to 100 mm. The present
invention is not limited to such numerical data as long as
it has a shape and a dimension appropriate for capillary
electrophoresis. In the present embodiment, the separa-
tion fluid channel 21 has a length of 30 mm or so, but the
present invention is not limited to such numerical data.
[0030] The separation fluid channel 21 is communicat-
ed with the inlet opening 22 and the outlet opening 23.
The inlet opening 22 is provided at one end of the sep-
aration fluid channel 21, and the sample solution K is
introduced therein from the dispensing unit 14. In the
present embodiment, in addition to the sample solution
K, the reserved liquid L, such as a migration solution,
purified water, or a rinse solution, can be introduced from
the inlet opening 22. The outlet opening 23 is provided
at another end of the separation fluid channel 21, and
the sample solution K or the reserved liquid L filled in the
separation fluid channel 21 is discharged from the outlet
opening 23.
[0031] Moreover, the separation fluid channel 21 has
the electrodes 24 and 25 provided at respective ends. In
the present embodiment, the electrode 24 is exposed in
the inlet opening 22, and the electrode 25 is exposed in
the outlet opening 23.
[0032] FIG. 3 is a partial enlarged view showing an
illustrative analyzing-measuring unit of the analyzing ap-
paratus according to the present embodiment. FIG. 3
shows an outline of a cross section taken along a line M-
M in FIG. 1.
[0033] An analyzing-measuring unit 40 includes the
microchip 20, the detecting unit 30, a microchip support
table 41, and a shield wall 42. It is preferable that a light-
emission control unit 35 and a light-reception control unit
36 which configure the detecting unit 30 should be pro-
vided so as to be apart from the microchip 20 at a pre-
determined distance and laid out in a different space sur-
rounded by a material blocking light. The light-emission
control unit 35 and the light-reception control unit 36 may
be provided separately as shown in FIG. 3 or may be
integrated together as a solo emitted-light/light-reception
control unit.
[0034] More specifically, for example, a designing is
made so that the microchip 20 is disposed in the interior
of the shield wall 42, and the light-emission control unit
35 and the light-reception control unit 36 are disposed
outside the shield wall 42. The light-emission control unit
35 is connected to an emitted-light guiding unit 31 through
an optical fiber 33, and the light-reception control unit 36
is connected to a received-light guiding unit 32 through
an optical fiber 34. The optical fibers 33 and 34 are silica-
glass optical fibers for example.
[0035] FIG. 4A is a schematic configuration diagram
showing an illustrative light guiding unit of the detecting
unit according to the present embodiment. The emitted-
light guiding unit 31 includes a ferrule 31a, a holder 31b,
a coil spring 31c and a stopper 31d. The ferrule 31a is
fixed to an end of the optical fiber 33 so as not to disturb
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guiding of light. The ferrule 31a is formed of a ceramic
like zirconia. The ferrule 31a of the emitted-light guiding
unit 31 and the optical fiber 33 are collectively referred
to as a light emitting unit.
[0036] The stopper 31d of the emitted-light guiding unit
31 is not fixed to the optical fiber 33 but slides in accord-
ance with an expansion/contraction of the coil spring 31c.
By fixing the stopper 31d, the ferrule 31a of the emitted-
light guiding unit 31 can slide against the stopper 31d.
[0037] The stopper 31d of the emitted-light guiding unit
31 is fixed to a part of the shield wall 42 where a force (a
force F1, see FIG. 5) of pushing the emitted-light guiding
unit 31 against the microchip 20 via the tip of the emitted-
light guiding unit 31 (the ferrule 31a) can be applied when,
for example, the emitted-light guiding unit 31 contacts
the microchip 20. When the microchip 20 is disposed in
the analyzing apparatus 1, the coil spring 31c receives
a force in a contraction direction, and the restorative force
(the force F1) can be applied to the microchip 20.
[0038] FIG. 4B is a schematic configuration diagram
showing another illustrative light guiding unit according
to the present embodiment. The light guiding unit 31
shown in FIG. 4B employs a configuration in which the
holder 31b of the emitted-light guiding unit 31 shown in
FIG. 4A also serves as the stopper 31d.
[0039] The holder 31b of the emitted-light guiding unit
31 is not fixed to the ferrule 31a and the optical fiber 33,
but slides against the optical fiber 33 in accordance with
an expansion/contraction of the coil spring 31c. By fixing
the holder 31b, the ferrule 31a of the emitted-light guiding
unit 31 is allowed to slide.
[0040] The holder 31b of the emitted-light guiding unit
31 is fixed to a part of the shield wall 42 where a force
(the force F1) of pushing the emitted-light guiding unit 31
against the microchip 20 via the tip of the emitted-light
guiding unit 31 (the ferrule 31a) can be applied when, for
example, the emitted-light guiding unit 31 contacts the
microchip 20. When the microchip 20 is disposed in the
analyzing apparatus 1, the coil spring 31c receives a
force in a contraction direction, and the restorative force
(the force F1) can be applied to the microchip 20.
[0041] The emitted-light guiding unit 31 may include a
lens at the tip of the ferrule 31a. In addition to the lens,
the emitted-light guiding unit 31 may include any one of
a filter and a housing.
[0042] FIGS. 4A and 4B also show the configuration
of the received-light guiding unit 32. A ferrule 32a of the
received-light guiding unit 32 and the optical fiber 34 con-
figure a light receiving unit.
[0043] The received-light guiding unit 32 needs no
force-applying member when no pressure is applied to
the microchip 20, and may be configured by only the fer-
rule 32a.
[0044] The received-light guiding unit 32 needs a force-
applying member when a pressure is applied to the mi-
crochip 20. An elastic mechanism that is the force-apply-
ing member is basically the same configuration as that
of the emitted-light guiding unit 31, and a spring mecha-

nism including a coil spring 32c is employed. The re-
ceived-light guiding unit 32 may include a lens at the tip
of the ferrule 32a. Moreover, in addition to the lens, the
received-light guiding unit 32 may include any one of a
filter and a housing.
[0045] In FIGS. 3, 4A and 4B, the explanation is given
of an example case in which the emitted-light guiding unit
31 is located at a position facing the microchip support
table 41 via the microchip 20. In this case, it is preferable
in the present embodiment that the emitted-light guiding
unit 31 should include a force-applying member and the
received-light guiding unit 32 should include a force-ap-
plying member with a weaker force than that of the force-
applying member of the emitted-light guiding unit 31.
[0046] When the emitted-light guiding unit 31 and the
received-light guiding unit 32 are located at inversed lo-
cations, i.e., when the received-light guiding unit 32 is
located at a position facing the microchip support table
41 via the microchip 20, the received-light guiding unit
32 facing the microchip support table 41 is equipped with
a force-applying member. More preferably, the emitted-
light guiding unit 31 has a force-applying member with a
weaker force than that of the force-applying member of
the received-light guiding unit 32. In both cases, it is ap-
propriate if a force of pressing the microchip 20 against
the microchip support table 41 can be applied through a
light guiding unit located at a position facing the microchip
support table 41.
[0047] When the analyzing apparatus 1 performs anal-
ysis, a voltage is applied across both electrodes 24 and
25 located at both ends of the separation fluid channel
21, respectively, in order to perform electrophoresis, the
temperature of the microchip 20 itself rises. When the
temperature of the microchip 20 rises, due to a temper-
ature rise in the separation fluid channel 21, the temper-
ature of the buffer solution exceeds a predetermined tem-
perature so that moistened spots may be produced or
denaturation like protein coagulation occurs when the
measurement target is a blood, which affects the meas-
urement, and thus the measurement precision decreas-
es. Moreover, minute deformation is produced in the mi-
crochip 20 itself, relative positions of the light emitting
and receiving devices, i.e., the distance between the
emitted-light guiding unit 31 and the received-light guid-
ing unit 32 varies, so that the measurement precision
decreases.
[0048] Hence, it is desirable that the temperature rise
of the microchip 20 should be made gradual as much as
possible, so as not to exceed the predetermined temper-
ature as much as possible, and the microchip support
table 41 should be formed of a material with a high ther-
mal conductivity like aluminum so as to facilitate heat
dissipation. Furthermore, a Peltier device, etc., is provid-
ed in order to perform cooling control, or such cooling
control may be carried out by air cooling by a fan motor.
[0049] In the case of a measurement method with a
technique other than electrophoresis, e.g., an enzyme
reaction sample, a temperature control may be carried
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out around the temperature of 37 degrees Celsius in or-
der to eliminate the environmental temperature effect to
the sample reaction. Moreover, a cooling control may be
carried out in order to suppress a heat generation during
the sample reaction.
[0050] That is, when a measurement through the mi-
crochip 20 is performed, a measurement cell or a capillary
itself is subjected to a temperature change, and the tem-
perature change affects the measurement precision, and
a temperature is controlled to a desired temperature in
order to suppress the effect of the temperature change.
In those cases, the interior and the exterior of the micro-
chip 20 deform due to the effect of the temperature
change.
[0051] When an analysis and a measurement are per-
formed using the analyzing apparatus 1, the light-emis-
sion control unit 35 and the light-reception control unit 36
are activated and a detection is performed by the detect-
ing unit 30. At this time, the light-emission control unit 35
and the light-reception control unit 36 generate heats, so
that there is a thermal effect to the microchip 20.
[0052] Conversely, the light-emission control unit 35
and the light-reception control unit 36 are easily affected
by heat. When the characteristic of a light receiving de-
vice or that of a light emitting device and the characteristic
of a control circuit driving those change due to thermal
effects from the microchip itself and an element for con-
trolling the temperature of the microchip, the amount of
received light and the amount of emitted light change,
resulting in an error contained in a measured value. In
general, the amount of emitted light can be corrected
based on a monitoring of reference light, but the amount
of received measurement light itself cannot be directly
corrected, affecting the measurement precision.
[0053] Moreover, there are effects of electrical noises
generated from an element for a temperature control and
the microchip itself. Furthermore, noises may mutually
affect between the light-emission control unit 35 and the
light-reception control unit 36.
[0054] Hence, it is preferable that the light-emission
control unit 35 and the light-reception control unit 36
should be distant from the microchip 20 in order to reduce
the thermal effect from the light-emission control unit 35
and the light-reception control unit 36 to the microchip
20 and the thermal effect from the microchip 20 to the
light-emission control unit 35 and the light-reception con-
trol unit 36.
[0055] As an environment which is not likely to be af-
fected by an external temperature, for example, a space
surrounded by the shield wall 42 is provided and the mi-
crochip 20 is placed in the space inside the shield wall
42. Heats from the light-emission control unit 35 and the
light-reception control unit 36 both located outside the
shield wall 42 are not likely to be transferred to the mi-
crochip 20 placed inside the shield wall 42, and thus a
thermal effect to the microchip 20 can be suppressed.
Moreover, the shield wall 42 can suppress stray light at
the time of emitting/receiving light. The shield wall 42 not

only suppresses the temperature rise of the microchip
20 in order to reduce a thermal effect to a measurement
but also improves the measurement precision by elimi-
nating stray light.
[0056] Furthermore, the light-emission control unit 35
and the light-reception control unit 36 are connected to
the emitted-light guiding unit 31 and the received-light
guiding unit 32, respectively, through the optical fibers
33 and 34, etc... By using the light guiding units like the
optical fibers 33 and 34, the light-emission control unit
35 and the light-reception control unit 36 can be placed
so as to be distant from the emitted-light guiding unit 31
and the received-light guiding unit 32, respectively, and
thus the thermal effect can be reduced. Moreover, by
using the optical fibers 33 and 34, the good workability
when the microchip 20 is disposed at an analyzing-meas-
uring location can be obtained.
[0057] The optical fiber 34 can be used not only at the
light emitting side but also at the light receiving side. For
example, when the light-reception control unit 36 uses a
photo diode as the light receiving device, it is preferable
that the received-light guiding unit 32 should have a ther-
mal change as little as possible since the photosensitivity
of the photo diode has a temperature characteristic.
When no optical fiber 34 is used at the light receiving
side, the received-light guiding unit 32 is affected by heat
generated by the light-reception control unit 36, a tem-
perature change occurs, and thus the measurement pre-
cision of received light decreases. By using the optical
fiber 34, the thermal effect from the light-reception control
unit 36 to the received-light guiding unit 32 can be re-
duced, thereby suppressing a deterioration of the meas-
urement precision.
[0058] It is preferable that the analyzing-measuring
unit 40 should have the electrodes 24 and 25 formed at
both ends of the separation fluid channel 21, respectively,
and outside the shield wall 42. In addition to the layout
of the light-emission control unit 35 and the light-recep-
tion control unit 36 outside the shield wall 42, if the elec-
trodes 24 and 25 are also laid out outside the shield wall
42, the temperature rise inside the shield wall 42 can be
suppressed, and thus the temperature rise of the micro-
chip 20 can be suppressed, thereby suppressing a de-
terioration of the measurement precision as a result.
[0059] The detecting unit 30 includes the emitted-light
guiding unit 31, the received-light guiding unit 32, the
optical fibers 33 and 34, the light-emission control unit
35 and the light-reception control unit 36. The detecting
unit 30 analyzes specific constituents separated from the
sample solution K in the separation fluid channel 21. The
emitted-light guiding unit 31 and the received-light guid-
ing unit 32 in the detecting unit 30 are provided at portions
near the outlet opening 23 of the separation fluid channel
21 rather than the inlet opening 22 thereof.
[0060] The emitted-light guiding unit 31 connects the
light-emission control unit 35 that has a light source for
emitting light and the optical fiber 33 together. The light
source is, for example, an LED.
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[0061] The received-light guiding unit 32 connects the
light-reception control unit 36 that has a light receiving
unit for receiving light and the optical fiber 34 together.
The light receiving unit is, for example, a photo diode.
The received-light guiding unit 32 may further include a
light collecting function like a lens at the tip thereof.
[0062] The emitted-light guiding unit 31 and the re-
ceived-light guiding unit 32 face with each other with the
microchip 20 intervening therebetween, and are ar-
ranged so that respective optical fibers 33 and 34 are
coaxial with each other. In order to improve the meas-
urement precision, it is preferable that the misalignment
between the optical axis of the emitted-light guiding unit
31 and that of the received-light guiding unit 32 should
be small as much as possible.
[0063] As the light-emission control unit 35 controls the
emitted-light guiding unit 31 and the light-reception con-
trol unit 36 controls the received-light guiding unit 32,
respectively, the detecting unit 30 emits light from the
emitted-light guiding unit 31 to the sample solution K,
and the received-light guiding unit 32 receives transmis-
sive light, thereby measuring a light absorption level.
Next, an unillustrated arithmetic unit of the control unit
61 extracts a specific constituent based on the light ab-
sorption level or calculates the concentration of the spe-
cific constituent, and the analyzing process completes.
The working of the analysis and measurement according
to the present embodiment will be explained below.
[0064] FIG. 5 is a schematic configuration diagram
showing an illustrative analyzing-measuring unit of the
analyzing apparatus according to the present embodi-
ment. The microchip 20 is placed in advance on the mi-
crochip support table 41 of the analyzing-measuring unit
40. Moreover, the emitted-light guiding unit 31 and the
received-light guiding unit 32 are laid out so as to hold
therebetween the separation fluid channel 21 of the mi-
crochip 20. At this time, the emitted-light guiding unit 31
applies a predetermined restorative force (the force F1)
to the microchip 20, so that a force (the force F1) that
pushes the microchip 20 against the microchip support
table 41 acts.
[0065] The emitted-light guiding unit 31 is placed at a
position between the inlet opening 22 and the outlet open-
ing 23 and slightly closer to the outlet opening 23 beyond
the middle portion as viewed in a direction in which the
fluid channel runs. The emitted-light guiding unit 31 ap-
plies a force (the force F1) that pushes down the micro-
chip 20, in particular, the separation flow channel 21.
[0066] During analyzing, measuring and detecting
processes by the analyzing apparatus 1, following effects
act on the microchip 20. Since the analyzing and meas-
uring processes are performed through electrophoresis,
it is necessary to apply a voltage across the electrodes
24 and 25 at both ends of the separation fluid channel
21. A current generated by such a voltage causes a tem-
perature rise of the microchip 20. In the detecting proc-
ess, light emitted from the emitted-light guiding unit 31
is received by the received-light guiding unit 32, and the

light is emitted to the separation fluid channel 21 in order
to perform an arithmetic processing. At this time, heat is
generated by light emission, causing a temperature rise
of the microchip 20.
[0067] Because of the application of a voltage and the
emission of light, the separation fluid channel 21 of the
microchip 20 is subjected to a temperature rise, and the
temperature rise becomes significant in the vicinity of, in
particular, the location where light is measured. Since
the microchip support table 41 is formed of a material
with a high thermal conductivity like aluminum in order
to facilitate heat dissipation, the surface of the microchip
20 contacting the microchip support table 41 has a tem-
perature rise suppressed in comparison with the surface
of the microchip 20 not facing the microchip support table
41. As a result, the surface of the microchip 20 not facing
the microchip support table 41 is likely to be affected by
the temperature rise, the microchip 20 produces a ther-
mal expansion, and the microchip 20 is deformed con-
vexly toward the emitted-light guiding member 31.
[0068] At this time, the emitted-light guiding unit 31
abuts the microchip 20, and applies a predetermined
force (the force F1) to the microchip 20 by the restorative
force of the coil spring 31c, and thus the microchip 20 is
prevented from deforming convexly. By preventing the
microchip 20 from deforming convexly, a deformation of
the separation fluid channel 21 is also suppressed. By
suppressing a deformation of the separation fluid chan-
nel, a change in the flow property and a change in the
light transmissive direction are suppressed, and thus de-
terioration of the measurement precision is suppressed
as a result. Moreover, the emitted-light guiding unit 31
and the microchip 20 can maintain a condition of con-
tacting each other, the location where light is emitted be-
comes constant, and the optical distance in measure-
ment becomes constant, so that deterioration of the
measurement precision is suppressed.
[0069] Since the emitted-light guiding unit 31 applies
a force to the microchip 20 in order to prevent the micro-
chip 20 from deforming, the microchip 20 formed of a
material which is likely to produce a deformation due to
heat can be used. The microchip 20 of not only a glass
but also a resin, such as a silicon resin, an acrylic resin
like a methyl-methacrylate resin, a polystyrene resin, or
a polycarbonate resin, can be used. Moreover, regarding
a material with a low strength and which is likely to de-
form, since the emitted-light guiding unit 31 applies the
force to the microchip 20 in order to prevent the microchip
20 from deforming, the microchip 20 formed of such a
material can be used.
[0070] An operation of the analyzing apparatus 1 for
an analysis will be explained below with reference to
FIGS. 1 to 5.
[0071] Operations of respective units of the analyzing
apparatus 1 are controlled by the control unit 61. The
analyzing apparatus 1 performs an analyzing operation
through successive controls by the control unit 61. The
control unit 61 includes, for example, a CPU, a memory,
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an input/output interface, and the like.
[0072] The analyzing apparatus 1 is provided with the
three-way valves 55 and 56. The three-way valves 55
and 56 each have three connecting ports, and the control
unit 61 independently controls a communication status
among those connecting ports and a block-off status
among those.
[0073] The liquid reserve tank 11 and the sample tank
12 are connected to the fluid channel 51 or the fluid chan-
nel 53 through the three-way valves 55 and 56. The con-
trol unit 61 controls the opening/closing of the valves,
and independently controls a communication status with
the separation fluid channel 21 and a block-off status
therewith. The fluid channel 51 is connected to the mi-
crochip 20, i.e., the separation fluid channel 21, and the
fluid channel 53 is connected to the waste liquid tank 13.
[0074] The power supply 62 applies a voltage for per-
forming an analysis through a capillary electrophoresis
technique in the separation fluid channel 21, and is con-
nected to the electrode 24 that is a positive terminal and
the electrode 25 that is a negative terminal. The applied
voltage is, for example, 1.5 kV or so, and a function of
applying a reverse-polarity voltage with respect to the
above-explained positive-negative relationship may be
provided.
[0075] Regarding a separation by electrophoresis,
first, the power supply 62 applies a voltage across the
electrode 24 that is a positive terminal and the electrode
25 that is a negative terminal in response to an instruction
from the control unit 61, and an electroosmotic flow of
the migration solution from the electrode 24 to the elec-
trode 25 is produced. At this time, a specific constituent
has a movement produced in accordance with intrinsic
electrophoresis mobility from the electrode 24 to the elec-
trode 25.
[0076] In response to an instruction from the control
unit 61, the analyzing-measuring unit 40 causes the light
source to emit light through the emitted-light guiding unit
31 at a specific location of the separation fluid channel
21, and causes the received-light guiding unit 32 to re-
ceive transmissive light. More specifically, the light
source like an LED of the light-emission control unit 35
emits light with a wavelength in the vicinity of 415 nm
from the emitted-light guiding unit 31 through the optical
fiber 33, and the photo diode, etc., of the light-reception
control unit 36 receives the transmissive light from the
received-light guiding unit 32 through the optical fiber 34.
When a specific constituent passes through the specific
location of the separation fluid channel 21, light (light ab-
sorption level) received by the light receiving unit chang-
es, and the concentration of the specific constituent and
the amount thereof can be detected based on such a
change.
[0077] Heat is applied to the microchip 20 due to an
application of the voltage to the separation fluid channel
21 for electrophoresis and an emission of light for meas-
urement, and the microchip 20 is deformed due to a tem-
perature rise. Since the microchip support table 41 is

formed of a material with a high thermal conductivity like
aluminum so as to facilitate heat dissipation, the temper-
ature rise of the surface of the microchip 20 contacting
the microchip support table 41 is suppressed in compar-
ison with another surface of the microchip 20 not facing
the microchip support table 41. As a result, the surface
of the microchip 20 not facing the microchip support table
41 is likely to be affected by the temperature rise, the
microchip 20 produces a thermal expansion, and is de-
formed convexly toward the emitted-light guiding unit 31.
[0078] When light is emitted through the emitted-light
guiding unit 31 for measurement, the emitted-light guid-
ing unit 31 abuts the microchip 20 and pushes down the
microchip 20 with the force F1 while light is being emitted.
More specifically, the coil spring 31c is compressed by
the stopper 31d fixed to the shield wall 42. The ferrule
31a that is the tip of the emitted-light guiding unit 31 is
pressed against the microchip 20 by the force F1 that is
the restorative force of the coil spring 31c, and the sep-
aration fluid channel 21 at the upper portion of the micro-
chip 20 where measurement is performed is pushed to-
ward the microchip support table 41.
[0079] The microchip 20 receives a force (the force F1)
in a direction in which the convexly deformed portion is
restored, so that the microchip 20 can be prevented from
deforming. Since the separation fluid channel 21 does
not deform, a change in the flow property in the separa-
tion fluid channel 21 and a change in the transmissive
direction of emitted light, etc., due to a deformation are
suppressed, resulting in suppression of the deterioration
of the measurement precision. Moreover, the emitted-
light guiding unit 31 and the microchip 20 can maintain
the contacting condition, the location where light is emit-
ted becomes constant, and the optical distance at the
time of measurement becomes constant, thereby sup-
pressing the deterioration of the measurement precision.
[0080] Moreover, the microchip 20 is placed inside the
shield wall 42 so that the microchip 20 is not affected by
heat from the light-emission control unit 35 and the light-
reception control unit 36. As a result, the temperature
rise of the microchip 20 can be reduced, thereby sup-
pressing the deterioration of the measurement precision.
Furthermore, by providing the shield wall 42, the stray-
light eliminating effect by the analyzing-measuring unit
40 is enhanced, contributing to the improvement of the
measurement precision.
[0081] Furthermore, the received-light guiding unit 32
and the light-reception control unit 36 are coupled togeth-
er by the optical fiber 34, and the received-light guiding
unit 32 and the light-reception control unit 36 are distant
from each other, so that the received-light guiding unit
32 is not affected by heat from the light-reception control
unit 36. As a result, even if the received-light guiding unit
32 is formed of a material that changes the photosensi-
tivity due to a temperature of the photo diode, etc., it is
possible to suppress the deterioration of the measure-
ment precision.
[0082] An analysis result is stored in, for example, an
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unillustrated memory unit, and the analysis is terminated.
Through the above-explained processes, an analysis us-
ing the analyzing apparatus 1 completes.
[0083] FIG. 6 is a schematic configuration diagram
showing an illustrative analyzing-measuring unit of an
analyzing apparatus according to a first modified embod-
iment. The basic configuration is same as that of the an-
alyzing apparatus 1 of the first embodiment, but the re-
ceived-light guiding unit 32 uses a force-applying mem-
ber like the emitted-light guiding unit 31 but has a smaller
biasing force than that of the emitted-light guiding unit 31.
[0084] When a voltage is applied and light is emitted,
the separation fluid channel 21 of the microchip 20 in-
creases the temperature, and in particular, the portion in
the vicinity of the light measured location is subjected to
further significant temperature rise. Since the microchip
support table 41 is formed of a material with a high ther-
mal conductivity like aluminum in order to facilitate heat
dissipation, the surface of the microchip 20 contacting
the microchip support table 41 has the temperature rise
suppressed in comparison with another surface of the
microchip 20 not facing the microchip support table 41.
As a result, another surface of the microchip 20 not facing
the microchip support table 41 is likely to be affected by
the temperature rise, the microchip 20 produces thermal
expansion, and is deformed convexly toward the emitted-
light guiding unit 31.
[0085] At this time, the emitted-light guiding unit 31
pushes the microchip 20 with a predetermined force (the
force F1), and the microchip 20 is pressed against the
microchip support table 41, thereby preventing the mi-
crochip 20 from producing a deformation convexly. The
received-light guiding unit 32 simultaneously applies a
predetermined force (the force F2) to the microchip 20
toward the emitted-light guiding unit 31, i.e., from the re-
ceived-light guiding unit 32.
[0086] Since the received-light guiding unit 32 has a
force-applying function like a spring, the microchip 20
can be held in a pressed manner. As a result, the emitted-
light guiding unit 31 closely contacts and abuts the mi-
crochip 20, and the received-light guiding unit 32 oppo-
site to the emitted-light guiding unit 31 closely contacts
and abuts the microchip 20. Accordingly, the emitted-
light guiding unit 31, the received-light guiding unit 32,
and the microchip 20 are joined together, and the posi-
tional relationship (the optical distance) becomes con-
stant, thereby suppressing deterioration of the measure-
ment precision.
[0087] If a convex deformation produced by the micro-
chip 20 cannot be suppressed by the force (the force F1)
applied from the emitted-light guiding unit 31, and the
microchip 20 produces a slight convex deformation, the
received-light guiding unit 32 applies a predetermined
force (the force F2) to the microchip 20. Accordingly, the
emitted-light guiding unit 31, the received-light guiding
unit 32, and the microchip 20 maintain their joined con-
ditions as a whole. As a result, the positional relationship
(the optical distance) becomes constant, thereby sup-

pressing deterioration of the measurement precision.
[0088] The same is true of the case of the first embod-
iment (see FIG. 5) when no force (the force F2) is applied
from the received-light guiding unit 32.
[0089] FIGS. 7A and 7B are schematic configuration
diagrams showing an illustrative analyzing-measuring
unit of an analyzing apparatus according to a second
modified embodiment. The basic configuration is same
as that of the analyzing apparatus 1 of the first embodi-
ment, but respective positions of the emitted-light guiding
unit 31 and the received-light guiding unit 32 are inverted
upside down. More specifically, the received-light guiding
unit 32 is placed at a location facing the microchip support
table 41 via the microchip 20, and the emitted-light guid-
ing unit 31 is placed at the microchip-support-table-41
side. FIG. 7A corresponds to FIG. 5, and FIG. 7B corre-
sponds to FIG. 6.
[0090] In the second modified embodiment, as shown
in FIG. 7A, it is necessary to employ a force-applying
member that pushes the microchip 20 toward the micro-
chip support table 41. At least the received-light guiding
unit 32 includes a force-applying member that pushes
the microchip 20 with a predetermined force (the force
F2).
[0091] Moreover, as shown in FIG. 7B, when not only
the received-light guiding unit 32 but also the emitted-
light guiding unit 31 include a force-applying member,
such a force-applying member is designed so that a force
(the force F1) applied by the emitted-light guiding unit 31
is weaker than a force (the force F2) applied by the re-
ceived-light guiding unit 32. By increasing the force (the
force F2) applied by the received-light guiding unit 32 in
comparison with the force (the force F1) applied by the
emitted-light guiding unit 31, the microchip 20 can be
pushed toward the microchip support table 41.
[0092] FIG. 8 is a schematic configuration diagram
showing an illustrative analyzing-measuring unit of an
analyzing apparatus according to a third modified em-
bodiment. The basic configuration is same as that of the
analyzing apparatus 1 of the first embodiment, but mi-
crochip holders 43 are further added.
[0093] The microchip holders 43 are used when the
fixing of the microchip 20 to the microchip support table
41 is insufficient, e.g., when the microchip 20 is formed
of a light material like a resin and the fixing and holding
of the microchip 20 are difficult. According to the present
invention, the microchip holders 43 push the microchip
20 against the microchip support table 41 with predeter-
mined forces (forces F3).
[0094] The emitted-light guiding unit 31 abuts the mi-
crochip 20, pushes the microchip 20 toward the microchip
support table 41 with a predetermined force (the force
F1), and the microchip holders 43 also push the microchip
20 toward the microchip support table 41 with predeter-
mined forces (the forces F3). As a result, when the mi-
crochip 20 produces a convex deformation at the time of
analysis, the microchip 20 is pushed by the emitted-light
guiding unit 31 and the microchip holders 43, thereby
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preventing the microchip 20 from producing a deforma-
tion. At this time, it is fine if the predetermined force (the
force F1) applied by the emitted-light guiding unit 31 is
smaller than the force applied only by the emitted-light
guiding unit 31.
[0095] Regarding the case in which the microchip 20
is pushed by the received-light guiding unit 32 with the
predetermined force (the force F2), when no microchip
holder 43 is used, it is necessary that the predetermined
force (the force F1) applied by the emitted-light guiding
unit 31 should be larger than the predetermined force
(the force F2) applied by the received-light guiding unit
32, but those forces may be substantially equal. By using
the microchip holders 43, the microchip 20 is pushed
toward the microchip support table 41 in order to prevent
the microchip 20 from producing a convex deformation.
As a result, a deformation of the microchip 20 can be
suppressed, thereby suppressing deterioration of the
measurement precision. Furthermore, the microchip 20
(including the separation fluid channel 21 where light is
measured) is held between the emitted-light guiding unit
31 and the received-light guiding unit 32, and the optical
distance is maintained at constant, thereby improving the
precision of measurement.
[0096] FIG. 9A is a schematic configuration diagram
showing an illustrative microchip of an analyzing appa-
ratus according to another embodiment. The microchip
20 has a guide (a recess) 26 formed in the upper part of
the separation fluid channel 21 where the detecting unit
30 is provided. The emitted-light guiding unit 31 can be
fitted in the guide 26 with a clearance.
[0097] FIG. 9B is a cross-sectional view taken along a
line Z-Z in FIG. 9A. The guide 26 is formed in the prede-
termined part above the separation fluid channel 21, and
the emitted-light guiding unit 31 can emit light to a pre-
determined portion of the separation fluid channel 21. As
a result, by only fitting the emitted-light guiding unit 31
into the guide 26, light can be emitted to a predetermined
location without a positioning, and thus the microchip 20
can be easily placed on the microchip support table 41.
Moreover, since the location where light is emitted is
fixed, the optical distance at the time of measurement
becomes constant, so that measurement becomes sta-
ble.
[0098] Furthermore, by using the microchip 20 with the
guide 26, when the emitted-light guiding unit 31 applies
a force to the microchip 20, the pushed and pressed po-
sition is fixed, so that a force can be stably applied. By
applying a certain constant force to the microchip 20
through a predetermined detection location, stable
measurement, i.e., stable light emission and light receiv-
ing are enabled.
[0099] As explained above, according to the analyzing
apparatus of the above-explained embodiments, it is pos-
sible to reduce a thermal effect and to suppress deteri-
oration of the measurement precision.
[0100] In a detection of a specific constituent, when
light is emitted to the separation fluid channel of the mi-

crochip, a force is applied to the microchip directly from
the light emitting unit, and thus a deformation of the mi-
crochip and that of the separation fluid channel due to
heat are suppressed. Accordingly, a change in the flow
property and a change in the transmissive light of emitted
light, etc., in the separation fluid channel are suppressed,
thereby suppressing deterioration of the measurement
precision. Moreover, by applying a force to the microchip
directly from the light emitting unit, a distance between
the light guiding units with the microchip intervening ther-
ebetween can be maintained at constant, the optical dis-
tance becomes constant, thereby suppressing deterio-
ration of the measurement precision.
[0101] Moreover, the light guiding unit and the light-
reception control unit which abut or are located near the
microchip (the separation fluid channel) are laid out so
as to be distant from each other through the optical fiber.
Accordingly, the light receiving unit like a photo diode
can be distant from the light-reception control unit. As a
result, a change in the photosensitivity of the photo diode
due to heat can be reduced, thereby suppressing dete-
rioration of the measurement precision.
[0102] Furthermore, the light guiding unit and the light
emission or light-reception control unit which abut or are
located near the microchip (the separation fluid channel)
are placed so as to be distant from each other, a thermal
effect to the microchip is reduced, resulting in suppres-
sion of the deterioration of the measurement precision
originating from moistened spots of the buffer solution.
A change in the sample caused at a temperature equal
to or higher than the predetermined temperature, e.g., a
coagulation of protein under a high temperature condition
is reduced, thereby suppressing deterioration of the
measurement precision.
[0103] The analyzing apparatus of the above-ex-
plained embodiments is not limited to the examples ex-
plained above. The specific configuration of the analyzing
apparatus of the present invention can be designed,
changed and modified in various forms. For example, the
structure of the fluid channel, the number of reserve
tanks, respective layouts of the functions and shapes
thereof can be designed in accordance with the applica-
tion of the analyzing apparatus. Regarding an analysis
using the analyzing apparatus, at least any one of the
following optical analysis indexes can be applied to the
analysis: a reflection ratio; a transmittance; a light ab-
sorbancy; fluorescence; and luminescence.
[0104] The deformation of the microchip explained in
the above embodiments is merely an example. The
shape of deformation of the microchip, the deformation
level and the direction of deformation vary depending on
various factors, such as the kind of an analyzing appa-
ratus, an analysis method, an analysis target, and a mi-
crochip to be used. According to the above-explained
embodiments, it is appropriate as far as a force is applied
through the light emitting unit and/or the light receiving
unit so that the microchip is pushed toward the support
member in order to prevent the microchip from producing
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a deformation, and the present invention is not limited to
the above-explained examples. Moreover, the magni-
tude of an applied force can be set arbitrary in accordance
with the material of the microchip, the analysis temper-
ature, a difference between a force applied by the light
emitting unit and a force applied by the light receiving
unit, and the direction of the applied force.
[0105] The force-applying member of applying a force
through a light guiding unit in an analysis is not limited
to the coil spring but may be other elastic bodies like a
plate spring. Moreover, the location where the light guid-
ing unit is placed relative to the microchip (the separation
fluid channel) is not limited to the above-explained ex-
amples. It is preferable that the coaxial level between the
optical axis of light emission and that of light reception
should be small as much as possible when the light guid-
ing units are placed.
[0106] The material of the microchip is not limited to a
resin, but may be, for example, a glass. The number of
separation fluid channels of the microchip is not limited
to one, and may be plural. The structure of the separation
fluid channel is not limited to a straight shape, but may
be a so-called cross-injection shape with two fluid chan-
nels intersecting with each other.
[0107] Furthermore, preferred embodiments of the
present invention include following configurations.
[0108] Regarding the analyzing apparatus of the
present invention, it is preferable that the light emitting
unit should include a light-emission control unit with a
light source and a first light guiding unit that guides light
from the light-emission control unit to the light measuring
part.
[0109] It is preferable that the light receiving unit should
include a light-reception control unit and a second light
guiding unit that guides light which has gone through the
light measuring part to the light-reception control unit.
[0110] It is preferable that the light emitting unit should
include a light-emission control unit with a light source
and a first light guiding unit that guides light from the light-
emission control unit to the light measuring part, the light
receiving unit should include a light-reception control unit
and a second light guiding unit that guides light which
has gone through the light measuring part to the light-
reception control unit, and the analyzing apparatus
should further comprise a control unit configured as a
single unit by the light-emission control unit and the light-
reception control unit.
[0111] It is preferable that the first light guiding unit
and/or the second light guiding unit should include an
optical fiber.
[0112] It is preferable that the first light guiding unit
and/or the second light guiding unit should include at least
any one of followings: a lens; a filter; and a housing.
[0113] It is preferable that the light emitting unit or the
light receiving unit including no first force-applying mem-
ber should be placed so as to abut the microchip.
[0114] It is preferable that the light emitting unit or the
light receiving unit including no first force-applying mem-

ber should comprise a second force-applying member
that applies a force to the microchip.
[0115] It is further preferable that the light emitting unit
or the light receiving unit including a second force-apply-
ing member should be placed at the support-member
side of the microchip, and the second force-applying
member should apply a force which is smaller than a
force applied by the first force-applying member to the
microchip in a direction opposite to a direction of the force
applied by the first force-applying member.
[0116] It is preferable that the first force-applying mem-
ber and/or the second force-applying member should in-
clude an elastic member.
[0117] It is further preferable that the elastic member
should include a spring mechanism.
[0118] It is preferable that the light receiving unit should
include a photo diode.
[0119] It is preferable that the microchip should be
formed of a light-transmissive material formed with a fluid
channel, and the light measuring part should be the fluid
channel.
[0120] It is further preferable that the microchip should
be formed of a resin.
[0121] It is preferable that an analysis should be per-
formed using at least one of following optical analysis
indexes: a reflection ratio; a transmittance; a light absorb-
ancy; fluorescence; and luminescence.
[0122] Having described and illustrated the principles
of this application by reference to one or more preferred
embodiments, it should be apparent that the preferred
embodiment(s) may be modified in arrangement and de-
tail within the scope of the appended claims.

Claims

1. An analyzing apparatus comprising:

a microchip (20) including a separation fluid
channel (21) having an inlet opening (22) and
an outlet opening (23) for introducing and dis-
charging a solution to and from the separation
fluid channel (21), and electrodes (24, 25) pro-
vided at respective ends of the separation fluid
channel for applying voltage across both elec-
trodes;
a support member (41) that supports the micro-
chip (20);
a light emitting unit comprising a first light guid-
ing unit (31, 33) that emits light to the separation
fluid channel (21); and
a light receiving unit comprising a second light
guiding unit (32, 34) that receives light which
has gone through the separation fluid channel
(21);
characterized by:
a first force-applying member (31c; 32c) which
causes either the first light guiding unit of the
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light emitting unit or the second light guiding unit
of the light receiving unit that is placed at a po-
sition facing the support member (41) via the
microchip (20) to abut the microchip (20) and to
push the microchip (20) in a direction in which
the microchip (20) is supported by the support
member (41).

2. The analyzing apparatus according to claim 1,
wherein the light emitting unit includes a light-emis-
sion control unit (35) with a light source, and the first
light guiding unit (31, 33) is configured to guide light
from the light-emission control unit (35) to the sep-
aration fluid channel (21).

3. The analyzing apparatus according to claim 1 or 2,
wherein the light receiving unit includes a light-re-
ception control unit (36), and the second light guiding
unit (32, 34) is configured to guide light which has
gone through the separation fluid channel (21) to the
light-reception control unit (36).

4. The analyzing apparatus according to claim 1,
wherein the light emitting unit includes a light-emis-
sion control unit (35) with a light source, and the first
light guiding unit (31, 33) is configured to guide light
from the light-emission control unit (35) to the sep-
aration fluid channel (21),
the light receiving unit includes a light-reception con-
trol unit (36), and the second light guiding unit (32,
34) is configured to guide light which has gone
through the separation fluid channel (21) to the light-
reception control unit (36), and
the analyzing apparatus further comprises a control
unit configured as a single unit by the light-emission
control unit (35) and the light-reception control unit
(36).

5. The analyzing apparatus according to any one of
claims 2 to 4, wherein the first light guiding unit (31,
33) and/or the second light guiding unit (32, 34) in-
cludes an optical fiber.

6. The analyzing apparatus according to any one of
claims 2 to 5, wherein the first light guiding unit (31,
33) and/or the second light guiding unit (32, 34) in-
cludes at least any one of following: a lens; a filter;
and a housing.

7. The analyzing apparatus according to any one of
claims 1 to 6, wherein whichever of the first light guid-
ing unit (31, 33) of the light emitting unit or the second
light guiding unit (32, 34) of the light receiving unit
that is not caused by the first force-applying member
(31c; 32c) to abut the microchip (20) and to push
the microchip (20) in a direction in which the micro-
chip (20) is supported by the support member (41),
is placed so as to abut the microchip (20).

8. The analyzing apparatus according to claim 7,
wherein whichever of the first light guiding unit (31,
33) of the light emitting unit or the second light guid-
ing unit (32, 34) of the light receiving unit that is not
caused by the first force-applying member (31c; 32c)
to abut the microchip (20) and to push the microchip
(20) in a direction in which the microchip (20) is sup-
ported by the support member (41), comprises a sec-
ond force-applying member (32c; 31c) that applies
a force to the microchip (20).

9. The analyzing apparatus according to claim 8,
wherein the first light guiding unit (31, 33) of the light
emitting unit or the second light guiding unit (32, 34)
of the light receiving unit including the second force-
applying member (32c; 31c) is placed at the support-
member (41) side of the microchip (20), and
the second force-applying member (32c; 31c) is con-
figured in use to apply a force which is smaller than
a force applied by the first force-applying member
(31c; 32c) to the microchip (20) in a direction oppo-
site to a direction of the force applied by the first
force-applying member (31c; 32c).

Patentansprüche

1. Analysevorrichtung, umfassend:

einen Mikrochip (20), der einen Trennfluidkanal
(21) mit einer Einlassöffnung (22) und einer Aus-
lassöffnung (23) zu dem Einführen und Abge-
ben einer Lösung zu und aus dem Trennfluid-
kanal (21) aufweist, und Elektroden (24, 25), die
an jeweiligen Enden des Trennfluidkanals zu
dem Anlegen einer Spannung über beide Elek-
troden vorgesehen sind;
ein Trägerelement (41), das den Mikrochip (20)
trägt;
eine Lichtemittiereinheit, umfassend eine erste
Lichtführungseinheit (31, 33), die Licht zu dem
Trennfluidkanal (21) emittiert; und
eine Lichtempfangseinheit, umfassend eine
zweite Lichtführungseinheit (32, 34), die Licht
empfängt, das durch den Trennfluidkanal (21)
gegangen ist;
gekennzeichnet durch:
ein erstes Kraftaufbringungselement (31c;
32c), das über den Mikrochip (20) veranlasst,
dass entweder die erste Lichtführungseinheit
der Lichtemittiereinheit oder die zweite Lichtfüh-
rungseinheit der Lichtempfangseinheit, die an
einer dem Trägerelement (41) zugewandten Po-
sition angeordnet ist, an dem Mikrochip (20) an-
stoßen und den Mikrochip (20) in eine Richtung
drücken, in der der Mikrochip (20) durch das Trä-
gerelement (41) getragen wird.
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2. Analysevorrichtung nach Anspruch 1, wobei die
Lichtemittiereinheit eine Lichtemission-Steuerein-
heit (35) mit einer Lichtquelle aufweist, und wobei
die erste Lichtführungseinheit (31, 33) konfiguriert
ist, Licht von der Lichtemission-Steuereinheit (35)
zu dem Trennfluidkanal (21) zu führen.

3. Analysevorrichtung nach Anspruch 1 oder 2, wobei
die Lichtempfangseinheit eine Lichtempfang-Steu-
ereinheit (36) aufweist, und wobei die zweite Licht-
führungseinheit (32, 34) konfiguriert ist, Licht zu füh-
ren, das durch den Trennfluidkanal (21) zu der Licht-
empfang-Steuereinheit (36) gegangen ist.

4. Analysevorrichtung nach Anspruch 1, wobei die
Lichtemittiereinheit eine Lichtemission-Steuerein-
heit (35) mit einer Lichtquelle aufweist, und wobei
die erste Lichtführungseinheit (31, 33) konfiguriert
ist, Licht von der Lichtemission-Steuereinheit (35)
zu dem Trennfluidkanal (21) zu leiten,
wobei die Lichtempfangseinheit eine Lichtempfang-
Steuereinheit (36) aufweist, und wobei die zweite
Lichtführungseinheit (32, 34) konfiguriert ist, Licht zu
führen, das durch den Trennfluidkanal (21) zu der
Lichtempfang-Steuereinheit (36) gegangen ist, und
wobei die Analysevorrichtung weiter eine Steuerein-
heit umfasst, die durch die Lichtemission-Steuerein-
heit (35) und die Lichtempfang-Steuereinheit (36) als
eine einzelne Einheit konfiguriert ist.

5. Analysevorrichtung nach einem der Ansprüche 2 bis
4, wobei die erste Lichtführungseinheit (31, 33)
und/oder die zweite Lichtführungseinheit (32, 34) ei-
ne optische Faser aufweist.

6. Analysevorrichtung nach einem der Ansprüche 2 bis
5, wobei die erste Lichtführungseinheit (31, 33)
und/oder die zweite Lichtführungseinheit (32, 34)
mindestens eines der Folgenden aufweist: eine Lin-
se; einen Filter; und ein Gehäuse.

7. Analysevorrichtung nach einem der Ansprüche 1 bis
6, wobei welche auch immer von der ersten Licht-
führungseinheit (31, 33) der Lichtemittiereinheit oder
der zweiten Lichtführungseinheit (32, 34) der Licht-
empfangseinheit durch das erste Kraftaufbringungs-
element (31c; 32c) nicht veranlasst wird, an den Mi-
krochip (20) anzustoßen und den Mikrochip (20) in
eine Richtung zu drücken, in der der Mikrochip (20)
durch das Trägerelement (41) getragen wird, so an-
geordnet ist, dass sie an den Mikrochip (20) anstößt.

8. Analysevorrichtung nach Anspruch 7, wobei welche
auch immer von der ersten Lichtführungseinheit (31,
33) der Lichtemittiereinheit oder der zweiten Licht-
führungseinheit (32, 34) der Lichtempfangseinheit
durch das erste Kraftaufbringungselement (31c;
32c) nicht veranlasst wird, an den Mikrochip (20) an-

zustoßen und den Mikrochip (20) in eine Richtung
zu drücken, in der der Mikrochip (20) durch das Trä-
gerelement (41) getragen wird, ein zweites Kraftauf-
bringungselement (32c; 31c) umfasst, die eine Kraft
auf den Mikrochip (20) aufbringt.

9. Analysevorrichtung nach Anspruch 8, wobei die ers-
te Lichtführungseinheit (31, 33) der Lichtemittierein-
heit oder die zweite Lichtführungseinheit (32, 34) der
Lichtempfangseinheit, die das zweite Kraftaufbrin-
gungselement (32c; 31c) aufweist, auf der Seite des
Trägerelements (41) des Mikrochips (20) angeord-
net ist, und
wobei das zweite Kraftaufbringungselement (32c;
31c) konfiguriert ist, bei Verwendung eine Kraft auf-
zubringen, die kleiner ist als eine Kraft, die durch das
erste Kraftaufbringungselement (31c; 32c) auf den
Mikrochip (20) aufgebracht wird, in einer Richtung,
die entgegengesetzt ist zu einer Richtung der Kraft,
die durch das erste Kraftaufbringungselement (31c;
32c) aufgebracht wird.

Revendications

1. Appareil d’analyse comprenant :

une puce (20) incluant un canal de fluide de sé-
paration (21) ayant une ouverture d’entrée (22)
et une ouverture de sortie (23) pour introduire
et évacuer une solution dans et depuis le canal
de fluide de séparation (21), et des électrodes
(24, 25) prévues aux extrémités respectives du
canal de fluide de séparation pour appliquer une
tension à travers les deux électrodes ;
un élément de support (41) qui supporte la puce
(20) ;
une unité émettrice de lumière comprenant une
première unité de guidage de lumière (31, 33)
qui émet de la lumière vers le canal de fluide de
séparation (21) ; et
une unité réceptrice de lumière comprenant une
seconde unité de guidage de lumière (32, 34)
qui reçoit la lumière qui a traversé le canal de
fluide de séparation (21) ;
caractérisé par :
un premier élément d’application de force (31c;
32c) qui amène l’une ou l’autre de la première
unité de guidage de lumière de l’unité émettrice
de lumière et de la seconde unité de guidage de
lumière de l’unité réceptrice de lumière qui est
placée à une position faisant face à l’élément de
support (41) via la puce (20) à venir en butée
contre la puce (20) et à pousser la puce (20)
dans une direction dans laquelle la puce (20)
est supportée par l’élément de support (41).

2. Appareil d’analyse selon la revendication 1, dans le-
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quel l’unité émettrice de lumière inclut une unité de
commande d’émission de lumière (35) avec une
source de lumière, et la première unité de guidage
de lumière (31, 33) est configurée pour guider la lu-
mière de l’unité de commande d’émission de lumière
(35) vers le canal de fluide de séparation (21).

3. Appareil d’analyse selon la revendication 1 ou 2,
dans lequel l’unité réceptrice de lumière inclut une
unité de commande de réception de lumière (36), et
la seconde unité de guidage de lumière (32, 34) est
configurée pour guider la lumière qui a traversé le
canal de fluide de séparation (21) vers l’unité de com-
mande de réception de lumière (36).

4. Appareil d’analyse selon la revendication 1, dans le-
quel
l’unité émettrice de lumière inclut une unité de com-
mande d’émission de lumière (35) avec une source
de lumière, et la première unité de guidage de lu-
mière (31, 33) est configurée pour guider la lumière
de l’unité de commande d’émission de lumière (35)
vers le canal de fluide de séparation (21),
l’unité réceptrice de lumière inclut une unité de com-
mande de réception de lumière (36), et la seconde
unité de guidage de lumière (32, 34) est configurée
pour guider la lumière qui a traversé le canal de fluide
de séparation (21) vers l’unité de commande de ré-
ception de lumière (36), et
l’appareil d’analyse comprend en outre une unité de
commande configurée sous forme d’une seule unité
par l’unité de commande d’émission de lumière (35)
et l’unité de commande de réception de lumière (36).

5. Appareil d’analyse selon l’une quelconque des re-
vendications 2 à 4, dans lequel la première unité de
guidage de lumière (31, 33) et/ou la seconde unité
de guidage de lumière (32, 34) inclu(en)t une fibre
optique.

6. Appareil d’analyse selon l’une quelconque des re-
vendications 2 à 5, dans lequel la première unité de
guidage de lumière (31, 33) et/ou la seconde unité
de guidage de lumière (32, 34) inclu(en)t au moins
l’un quelconque des éléments suivants : une lentille,
un filtre et un logement.

7. Appareil d’analyse selon l’une quelconque des re-
vendications 1 à 6, dans lequel n’importe laquelle de
la première unité de guidage de lumière (31, 33) de
l’unité émettrice de lumière ou de la seconde unité
de guidage de lumière (32, 34) de l’unité réceptrice
de lumière qui n’est pas amenée par le premier élé-
ment d’application de force (31c ; 32c) à venir en
butée avec la puce (20) et à pousser la puce (20)
dans une direction dans laquelle la puce (20) est
supportée par l’élément de support (41), est placée
de sorte à venir en butée avec la puce (20).

8. Appareil d’analyse selon la revendication 7, dans le-
quel n’importe laquelle de la première unité de gui-
dage de lumière (31, 33) de l’unité émettrice de lu-
mière ou de la seconde unité de guidage de lumière
(32, 34) de l’unité réceptrice de lumière qui n’est pas
amenée par le premier élément d’application de for-
ce (31c; 32c) à venir en butée avec la puce (20) et
à pousser la puce (20) dans une direction dans la-
quelle la puce (20) est supportée par l’élément de
support (41), comprend un second élément d’appli-
cation de force (32c ; 31c) qui applique une force à
la puce (20).

9. Appareil d’analyse selon la revendication 8, dans le-
quel la première unité de guidage de lumière (31,
33) de l’unité émettrice de lumière ou la seconde
unité de guidage de lumière (32, 34) de l’unité ré-
ceptrice de lumière incluant le second élément d’ap-
plication de force (32c; 31c) est placée sur le côté
élément de support (41) de la puce (20), et le second
élément d’application de force (32c ; 31c) est confi-
guré en utilisation pour appliquer une force qui est
plus petite qu’une force appliquée par le premier élé-
ment d’application de force (31c; 32c) à la puce (20)
dans une direction opposée à une direction de la
force appliquée par le premier élément d’application
de force (31c ; 32c).
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