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(57) A liquid chromatography apparatus A is provid-
ed with a sample preparation unit 1, a column 52 that
separates components of a sample, an eluent supplier
that includes a feeder 3 for supplying eluents La and Lb
to the column 52, a flow path directional valve 2 capable
of introducing fixed amounts of the sample and the elu-
ents La and Lb to the column 52, an analyzer for analyzing
a test solution composed of the sample components sep-
arated by the column 52 and the eluent La, and a con-
troller 6, wherein the eluent supplier supplies the eluents
La and Lb to the flow path directional valve 2 in an un-
mixed state. As a result of employing this configuration,
analysis time is shortened and eluent consumption is re-
duced.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a liquid chro-
matography apparatus and liquid chromatography used
in blood testing, for example.

BACKGROUND ART

[0002] Liquid chromatography apparatuses have re-
cently come to be frequently used as methods for ana-
lyzing samples in the fields of organic chemistry, bio-
chemistry, medicine and the like. FIG. 14 shows an ex-
ample of a conventional liquid chromatography appara-
tus (see, for example, Patent Document 1). A liquid chro-
matography apparatus X shown in this drawing is pro-
vided with a sample preparation unit 91, a flow path di-
rectional valve 92, a manifold 93, a feed pump 94, an
analysis unit 95 and a controller 96. The sample prepa-
ration unit 91 produces a sample by diluting a sample S
such as blood with a diluent Ld. A fixed amount of this
sample is accumulated in an injection loop 92b of the
flow path directional valve 92. When a six-way valve 92a
of the flow path directional valve 92 rotates, for example,
from the state shown in the drawing, the fixed amount of
sample is delivered to the analysis unit 95. The analysis
unit 95 has a pre-filter 95a, a column 95b and a photo-
metric unit 95c. After a fixed amount of sample has been
adsorbed by a filler of the column 95b, an eluent La is
fed from the manifold 93 by the feed pump 94. This eluent
La is supplied to the column 95b through the flow path
directional valve 92. After having been adsorbed by the
filler, the sample is desorbed by the eluent La and sep-
arated into each component within the column 95b. The
photometric unit 95c is able to analyze each separated
component by, for example, measuring absorbance. The
controller 96 controls driving of the sample preparation
unit 91, the flow path directional valve 92, the manifold
93 and the analysis unit 95.
[0003] In the analysis described above as well, other
components in addition to the analysis targets remain in
the column 95b. An eluent Lb is supplied from the man-
ifold 93 to the column 95b through the flow path direc-
tional valve 92 for the purpose of washing away these
other components. An eluent having, for example, a high-
er salt concentration than the eluent La is used for the
eluent Lb. Subsequently, it is necessary to return the salt
concentration of the system, including the column 95b,
to that of the eluent La in order to resume the above-
mentioned analysis. An eluent Lc is supplied from the
manifold 93 to the column 95b through the flow path di-
rectional valve 92 in order to adjust the salt concentration.
An eluent having a lower salt concentration than the elu-
ents La and Lb is used for the eluent Lc. As a result, the
salt concentration that was increased as a result of sup-
plying the eluent Lb is lowered. The salt concentration of
the column 95b can subsequently be made to be a salt

concentration suitable for analysis by again supplying
the eluent La.
[0004] However, hysteresis of a salt concentration Ds
of the column 95b to which is sequentially supplied the
eluents La, Lb and Lc is shown in FIG. 15. Namely, in
the column 95b, the eluent is respectively switched from
the eluent La to the eluent Lb at a time T1, from the eluent
Lb to the eluent Lc at a time T2, and from the eluent Lc
to the eluent La at a time T3. This switching of the eluents
La, Lb and Lc is carried out by the manifold 93. Mutual
mixing of the eluents La, Lb and Lc cannot be avoided
during the switching operation of the manifold 93. The
salt concentrations are unable to be switched instanta-
neously at the times T1, T2 and T3 due to the resulting
turbidity, causing the hysteresis to change gradually. As
a result, a considerable amount of time was required until
the salt concentration of the column 95b returned to a
concentration suitable for analysis. In addition, a consid-
erable amount of eluent was consumed until the salt con-
centration returned to the concentration of each eluent.

Patent Document 1: Japanese Patent Application
Laid-open No. 2007-240500

DISCLOSURE OF THE INVENTION

[0005] With the foregoing in view, an object of the
present invention is to provide a liquid chromatography
apparatus and liquid chromatography that are able to
shorten analysis time and reduce eluent consumption.
[0006] A liquid chromatography apparatus provided by
a first aspect of the present invention is provided with: a
sample preparation unit for preparing a sample from a
specimen; a column for separating components of the
sample, an eluent supplier for supplying as a mobile
phase two or more types of eluent to the column; a first
flow path directional valve capable of introducing a fixed
amount of the sample to the column and capable of in-
troducing the eluent to the column; an analyzer for ana-
lyzing a test solution composed of the sample compo-
nents separated by the column and the eluent; and a
controller for controlling operation of the sample prepa-
ration unit; the eluent supplier; the first flow path direc-
tional valve and the analyzer, wherein the eluent supplier
supplies two or more types of eluent to the first flow path
directional valve in an unmixed state. The first and sec-
ond flow path directional valves of the present invention
include injection valves, directional valves such as a 3-
way valve, 4-way valve, 5-way valve or 6-way valve, pis-
ton valves, plug valves, control valves and Y valves, and
have a structure that enables precise control without al-
lowing mixing of a plurality of eluents.
[0007] In a preferred embodiment of the present inven-
tion, the eluent supplier is provided with a second flow
path directional valve that is able to supply first and sec-
ond eluents mutually supplied to separate ports to the
first flow path directional valve, and the controller carries
out control so that at least a portion of the fixed amount
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of the second eluent accumulated in the second flow path
directional valve and the first eluent subsequently intro-
duced into the second flow path directional valve from a
port different from that of the second eluent are supplied
to the column through the first flow path directional valve
either during or after analysis of the test solution by sup-
plying the first eluent to the column through the first flow
path directional valve.
[0008] In a preferred embodiment of the present inven-
tion, in supplying the second eluent, in a state in which
an injection loop for retaining a fixed amount of the sec-
ond eluent accumulated in the second flow path direc-
tional valve is connected to a pathway leading to the first
flow path directional valve, control is carried out that con-
tinues to supply the first eluent to the injection loop until
all of the fixed amount of the second eluent is discharged
from the injection loop.
[0009] In a preferred embodiment of the present inven-
tion, in supplying the second eluent, in a state in which
an injection loop for retaining the fixed amount of the
second eluent accumulated in the second flow path di-
rectional valve is connected to a pathway leading to the
first flow path directional valve, control is carried out that
supplies the first eluent in a state in which a remainder
of the second eluent is allowed to remain in the injection
loop and a pathway different from the injection loop is
connected to the pathway leading to the first flow path
directional valve, after the first eluent has been supplied
to the injection loop until a portion of a fixed amount of
the second eluent is discharged from the injection loop.
[0010] In a preferred embodiment of the present inven-
tion, the eluent supplier is provided with a fixed displace-
ment pump that supplies the first eluent to the second
flow path directional valve.
[0011] In a preferred embodiment of the present inven-
tion, blood is used for the specimen, with an object being
to measure glycohemoglobin.
[0012] Liquid chromatography provided by a second
aspect of the present invention has: a step of preparing
a sample from a specimen; a step of supplying the sample
to a column through a first flow path directional valve; a
step of supplying as a mobile phase two or more types
of eluent to the column through the first flow path direc-
tional valve; a step of supplying a test solution composed
of components of the sample separated by the column
and the eluent to an analyzer; and a step of measuring
absorbance of the test solution by the analyzer, wherein
the two or more types of eluent are supplied to the first
flow path directional valve in an unmixed state.
[0013] In a preferred embodiment of the present inven-
tion, a step is further provided for washing the column by
supplying to the column at least a portion of a fixed
amount of the second eluent accumulated in a second
flow path directional valve connected to the first flow path
directional valve and the first eluent subsequently intro-
duced into the second flow path directional valve from a
port different from that of the second eluent through the
first flow path directional valve either during or after the

step of measuring absorbance.
[0014] In a preferred embodiment of the present inven-
tion, in the washing step, in a state in which an injection
loop for retaining the fixed amount of the second eluent
accumulated in the second flow path directional valve is
connected to a pathway leading to the first flow path di-
rectional valve, the first eluent is continuingly supplied to
the injection loop until all of the fixed amount of the second
eluent is discharged from the injection loop.
[0015] In a preferred embodiment of the present inven-
tion, in the washing step, in a state in which an injection
loop for retaining the fixed amount of the second eluent
accumulated in the second flow path directional valve is
connected to a pathway leading to the first flow path di-
rectional valve, the first eluent is supplied in a state in
which a remainder of the second eluent is allowed to
remain in the injection loop and a pathway different from
the injection loop is connected to the pathway leading to
the first flow path directional valve, after the first eluent
has been supplied to the injection loop until a portion of
a fixed amount of the second eluent is discharged from
the injection loop.
[0016] In a preferred embodiment of the present inven-
tion, supplying of the first eluent to the second flow path
directional valve is carried out by using a fixed displace-
ment pump.
[0017] In a preferred embodiment of the present inven-
tion, blood is used for the specimen, with an object being
to measure glycohemoglobin.
[0018] Other characteristics and advantages of the
present invention will be made clear by the following de-
tailed description with reference to the appended draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

FIG. 1 is a system configuration diagram showing
an example of a liquid chromatography apparatus
according to the present invention;
FIG. 2 is a conceptual drawing showing a flow path
of the liquid chromatography apparatus shown in
FIG. 1;
FIG. 3 is a conceptual drawing showing a state in
which an eluent has been introduced into an injection
loop in the liquid chromatography apparatus shown
in FIG. 1;
FIG. 4 is a system configuration diagram showing a
state in which a six-way valve has been rotated in
the liquid chromatography apparatus shown in FIG.
1;
FIG. 5 is a conceptual drawing showing a state in
which a six-way valve has been rotated in the liquid
chromatography apparatus shown in FIG. 1;
FIG. 6 is a conceptual drawing showing delivery of
an eluent in the liquid chromatography apparatus
shown in FIG. 1;
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FIG. 7 is a system configuration diagram showing a
state in which a 6-way valve has been rotated in the
liquid chromatography apparatus shown in FIG. 1;
FIG. 8 is a conceptual drawing showing a state in
which a 6-way valve has been rotated in the liquid
chromatography apparatus shown in FIG. 1;
FIG. 9 is a conceptual drawing showing delivery of
an eluent in the liquid chromatography apparatus
shown in FIG. 1;
FIG. 10 is a graph indicating hysteresis of a column
salt concentration in the liquid chromatography ap-
paratus shown in FIG. 1;
FIG. 11 is a conceptual drawing showing delivery of
an eluent in another example of liquid chromatogra-
phy using the liquid chromatography apparatus
shown in FIG. 1;
FIG. 12 is a system configuration diagram showing
a state in which a 6-way valve has been rotated in
another example of liquid chromatography using the
liquid chromatography apparatus shown in FIG. 1;
FIG. 13 is a conceptual drawing showing delivery of
an eluent in another example of liquid chromatogra-
phy using the liquid chromatography apparatus
shown in FIG. 1;
FIG. 14 is a system configuration diagram showing
an example of a liquid chromatography apparatus of
the prior art; and,
FIG. 15 is a graph indicating hysteresis of salt con-
centration in a column of the liquid chromatography
apparatus shown in FIG. 14.

BEST MODE FOR CARRYING OUT THE INVENTION

[0020] The following provides a detailed explanation
of preferred embodiments of the present invention with
reference to the drawings.
[0021] FIG. 1 shows an example of a liquid chroma-
tography apparatus according to the present invention.
A liquid chromatography apparatus A of the present em-
bodiment is provided with a sample preparation unit 1, a
flow path directional valve 2, a feeder 3, a flow path di-
rectional valve 4, an analysis unit 5 and a controller 6.
This liquid chromatography apparatus A carries out liquid
chromatography on a specimen S such as blood.
[0022] The sample preparation unit 1 produces a sam-
ple on which liquid chromatography is to be carried out
by diluting a prescribed amount of the specimen S col-
lected from a blood vessel Ts to a prescribed factor with
a diluent Ld collected from a bottle Bd. The sample prep-
aration unit 1 includes, for example, a needle-shaped
nozzle for collecting the specimen S from the blood ves-
sel Ts, a collection tube for collecting the diluent Ld from
the bottle Bd, and a stirrer that mixes these.
[0023] The flow path directional valve 2 has, for exam-
ple, a 6-way valve 21 and an injection loop 22. The 6-
way valve 21 has ports 21a, 21b, 21c, 21d, 21e and 21f,
and rotates freely relative to the injection loop 22. The
ports 21a, 21b, 21c and 21d and the ports 21e and 21f

are respectively linked by mutually independent flow
paths. In the state shown in the drawing, the port 21a is
connected to a pipe P4, the port 21b is connected to a
pipe P3, the ports 21c and 21f are connected to the in-
jection loop 22, the port 21d is connected to a pipe P2,
and the port 21e is connected to the sample preparation
unit 1 through a pipe P1. The injection loop 22 is for ac-
cumulating a fixed amount of the sample. In the present
embodiment, the volume of the injection loop 22 is made
to be, for example, about 3.4 PL.
[0024] The feeder 3 and the flow path directional valve
4 compose an eluent supplier as referred to in the present
invention. The feeder 3 is for delivering or feeding an
eluent La housed in a bottle Ba to the flow path directional
valve 4, and is provided in a pipe P5. The feeder 3 is
composed of a plunger pump 31 and a damper 32. The
plunger pump 31 employs a structure provided with a
reciprocating plunger and a check valve, and is equiva-
lent to an example of a fixed displacement pump. The
damper 32 fulfills the function of alleviating pulsation gen-
erated by the plunger pump 31.
[0025] The flow path directional valve 4 has, for exam-
ple, a 6-way valve 41 and an injection loop 42. The 6-
way valve 41 has ports 41a, 41b, 41c, 41d, 41e and 41f,
and rotates freely relative to the injection loop 42. The
ports 41a, 41b, 41c and 41d and the ports 41e and 41f
are respectively linked by mutually independent flow
paths. In the state shown in the drawing, the port 41a is
connected to the feeder 3 through the pipe P5, the port
41b is connected to the flow path direction valve 2 through
the pipe P3, the ports 41c and 41f are connected to the
injection loop 42, the port 41d is connected to a pipe P7,
and the port 41e is connected to a bottle Bb housing an
eluent Lb through a pipe P6. In the present embodiment,
the eluent Lb has a higher salt concentration than the
eluent La. The injection loop 42 is for accumulating a
fixed amount of the eluent Lb. In the present embodiment,
the volume of the injection loop 42 is made to be, for
example, about 142 PL. This is equivalent to an amount
delivered for 5 seconds by the feeder 3.
[0026] The analysis unit 5 is connected to the flow path
directional valve 2 through the pipe P4, and is the site
where analysis by liquid chromatography is carried out.
The analysis unit 5 is composed of a pre-filter 51, a col-
umn 52 and a photometric unit 53. The pre-filter 51 pre-
vents unwanted substances from entering the column
52. The column 52 retains a filler for adsorbing the intro-
duced sample. After the sample has been adsorbed onto
the filler, when the eluent La is injected into the column
52, the adsorbed sample is desorbed by the eluent La.
Moreover, the desorbed sample and the eluent La flow
through the column 52 and are discharged as an eluate.
The photometric unit 53 is composed so as to analyze
components of the sample by, for example, measuring
absorbance of the eluate flowing from the column 52,
and is equivalent to one example of analyzers referred
to in the present invention.
[0027] The controller 6 respectively drives and controls
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the sample preparation unit 1, the flow path directional
valve 2, the feeder 3, the flow path directional valve 4 an
the analysis unit 5, and is composed of, for example, a
CPU, a memory and an interface for transmitting and
receiving signals. The controller 6 controls processing
for carrying out analysis of the sample as described below
as well as subsequent analyses.
[0028] Next, an explanation is provided of analysis us-
ing the liquid chromatography apparatus A with reference
to FIGS. 1 to 10.
[0029] First, the liquid chromatography apparatus A is
in an initial analysis state shown in FIGS. 1 and 2. FIG.
2 is schematically represents flow paths of the liquid chro-
matography apparatus A. In these drawings, a sample
SL is prepared by diluting the specimen S with the diluent
Ld in the sample preparation unit 1.
[0030] Next, as shown in FIGS. 1 and 3, the sample
SL is introduced into the injection loop 22. This injection
is carried out by, for example, an aspiration pump (not
shown) arranged downstream from the pipe P2. In addi-
tion, at this time, the eluent Lb is introduced into the in-
jection loop 42. This injection is carried out by, for exam-
ple, an aspiration pump (not shown) arranged down-
stream from the pipe P7. As a result of the introduction
thereof, a fixed amount of the sample SL is accumulated
in the injection loop 22, and a fixed amount of the eluent
Lb is accumulated in the injection loop 42.
[0031] Next, as shown in FIG. 4, the 6-way valve 21
of the flow path directional valve 2 is rotated by, for ex-
ample, 60° in the counter-clockwise direction. As a result,
the ports 21a and 21d are connected to the injection loop
22, the port 21b is connected to the pipe P4, the port 21c
is connected to the port P3, the port 21e is connected to
the pipe P2, and the port 21f is connected to the pipe P1.
By then driving the plunger pump 31 while in this state,
the eluent La is delivered from the feeder 3 to the flow
path directional valve 4. This eluent La moves toward the
flow path directional valve 2 as shown in FIG. 5 through
the ports 41a and 41b and the pipe P3. As shown in FIG.
6, a fixed amount of the sample SL accumulated in the
injection loop 22 with the eluent La is sent to the analysis
unit 5. In the analysis unit 5, a specific component con-
tained in the sample SL is analyzed by the photometric
unit 53.
[0032] In the state in which this analysis is still in
progress or has been completed, other components not
targeted for analysis other than the specific component
targeted for analysis are adhered to the column 52, for
example. These other components are not required for
measurement results during analysis or inhibit subse-
quent analyses. Consequently, the controller 6 carried
out control so these other components are eluted and
washed out.
[0033] Namely, as shown in FIG. 7, the 6-way valve
41 of the flow path directional valve 4 is rotated by, for
example, 60° in the clockwise direction. As a result, the
ports 41a and 41d are connected to the injection loop 42,
the port 41b is connected to the pipe P5, the port 41c is

connected to the pipe P3, the port 41e is connected to
the pipe P7, and the port 41f is connected to the pipe P6,
resulting in the state shown in FIG. 8. By driving the plung-
er pump 31 while in this state, the eluent La is delivered
from the feeder 3 towards the flow path directional valve
4. Whereupon, a fixed amount of the eluent Lb accumu-
lated in the injection loop 42 is delivered to the pipe P3.
This eluent Lb is then disposed between the eluent La
that had been in the pipe P3 and the eluent La that has
been sent by the feeder 3.
[0034] By continuing to further drive the plunger pump
31, the entire fixed amount of the eluent Lb is delivered
from the injection loop 42 to the pipe P3 as shown in FIG.
9. Subsequently, by continuing delivery of the eluent La
with the feeder 3, other components adhered to the col-
umn 52 are eluted and washed out by the eluent Lb, and
as a result of further adequately filling the system, includ-
ing the column 52, with the eluent La, the column 52 and
the like are made to have a salt concentration suitable
for carrying out the next analysis.
[0035] Next, an explanation is provided of the action
of the liquid chromatography apparatus A and liquid chro-
matography of the present embodiment.
[0036] FIG. 10 indicates hysteresis of the salt concen-
tration Ds of the column 52 in processing for the analysis
described above and the next analysis. The time T1 is
the time at which the leading end of the eluent Lb shown
in FIG. 9 has reached the column 52, while the time T2
is the time at which the trailing end of the eluent Lb has
reached the column 52. The salt concentration Ds chang-
es abruptly at either of these times T1 and T2, and chang-
es to the salt concentration of the eluent La or Lb, re-
spectively. The following provides a description of the
reason for this.
[0037] First, the eluents La and Lb are supplied to the
flow path directional valve 4 from separate ports. Con-
sequently, there is no mutual mixing whatsoever in the
flow path leading to the flow path directional valve 4. Next,
a fixed amount of the eluent Lb is introduced into the
eluent La due to rotation of the 6-way valve 41 as shown
in FIGS. 7 and 8. In this case, there is only the possibility
of the mutual ends of the eluent La and the eluent Lb
mixing in an extremely narrow flow path consisting of the
pipe P3 and the injection loop 42. The degree of this
mixing is much smaller than the mixing in, for example,
the manifold 93 and the feed pump 94 shown in FIG. 14.
As a result, the eluent Lb is supplied to the column 52 in
a state of being surrounded by the eluent La without the
occurrence of excessive mixing. Thus, the salt concen-
tration Ds at the time T1 and the time T2 can be made
to change abruptly as shown in FIG. 10.
[0038] If it is possible to abruptly change salt concen-
tration in the column 52 in this manner, it is not necessary
to allow a lengthy amount of time to pass until the salt
concentration Ds returns to a desired concentration (salt
concentration of the eluent La). In addition, in the present
embodiment, differing from the use of three types of elu-
ents La, Lb and Lc as in the prior art, only two types of
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eluents La and Lb are used. Thus, it becomes possible
to rapidly return the system, including the column 52, to
a state suitable for carrying out the next analysis, thereby
making it possible to shorten analysis time of liquid chro-
matography. In addition, this also serves to reduce con-
sumption of eluent.
[0039] FIGS. 11 to 13 show another embodiment of
the liquid chromatography according to the present in-
vention. Furthermore, in these drawings, those elements
that are identical or similar to the previously described
embodiment are indicated with the same reference sym-
bols as the previous embodiment. In the present embod-
iment, the controller 6 of the liquid chromatography ap-
paratus A carries out control in a different manner from
the previously described embodiment with respect to
processing for carrying out the next analysis.
[0040] First, processing for carrying out the analysis
indicated in FIGS. 1 to 8 and the next analysis is carried
out. Next, the eluent La is delivered by the feeder 3 from
the state shown in FIG. 8. During this delivery, delivery
of the eluent La continues until a portion of a fixed amount
of the eluent Lb accumulated in the injection loop 42 is
discharged from the injection loop 42 as shown in FIG.
11. More specifically, the plunger of the plunger pump
31, which is a type of fixed displacement pump, is recip-
rocated a prescribed number of times. Since the amount
of the eluent La that is delivered during one reciprocation
of this plunger is constant (for example, 28 PL), the
amount of the eluent La that is delivered when this plung-
er is reciprocated a prescribed number of times is also
constant.
[0041] The 6-way valve 41 of the flow path directional
valve 4 is then rotated by, for example, 60° in the counter-
clockwise direction from the state shown in FIG. 11 as
shown in FIG. 12. The eluent La continues to be delivered
by the feeder 3. At this time, as shown in FIG. 13, the
eluent Lb discharged from the injection loop 42 is sur-
rounded by the eluent La. Subsequently, by further con-
tinuing to deliver the eluent La with the feeder 3, other
components adhered to the column 52 are eluted and
washed out by the eluent Lb, and as a result of further
adequately filling the system, including the column 52,
with the eluent La, the column 52 and the like are made
to have a salt concentration suitable for carrying out the
next analysis.
[0042] According to the present embodiment as well,
hysteresis of the salt concentration Ds in the column 52
can be made to resemble the hysteresis shown in FIG.
10, and the analysis time of liquid chromatography can
be shortened. In particular, switching between the trailing
end of the eluent Lb and the following eluent La is carried
out by rotation of the 6-way valve 41 of the flow path
directional valve 4. Consequently, contact time between
the trailing end of the eluent Lb and the eluent La can be
shortened to a greater degree than the case shown in
FIGS. 8 and 9. As a result, mixing between the trailing
end of the eluent Lb and the eluent La can be further
inhibited, which is preferable for shortening analysis time.

[0043] In addition, since the 6-way valve 41 is rotated
before the entire fixed amount of the eluent Lb accumu-
lated in the injection loop 42 is discharged after other
components not targeted for analysis were able to be
eluted, the amount of the eluent Lb sent to the column
52 is even less than the amount in the previously de-
scribed embodiment. As a result, the amount of time from
the time T1 to the time T2 can be further shortened, which
is preferable for shortening analysis time.
[0044] By using the plunger pump 31 that is a type of
fixed displacement pump, the amount of the eluent Lb
discharged from the injection loop 42 in FIG. 11 can be
accurately determined by counting the number of times
the plunger reciprocates. This offers the advantage of
being able to supply an amount of the eluent Lb that is
adequate for eluting and washing out the other compo-
nents described above while also being the minimum re-
quired amount of the eluent Lb from the viewpoint of
shortening analysis time.
[0045] The liquid chromatography apparatus and liq-
uid chromatography according to the present invention
are not limited to the previously described embodiments.
The design of specific configurations of the liquid chro-
matography apparatus and liquid chromatography ac-
cording to the present invention can be modified in var-
ious ways as desired.
[0046] The first and second eluents referred to in the
present invention are not limited to those having mutually
different salt concentrations, but rather, those having mu-
tually different hydrogen ion concentration indices (pH),
for example, may also be used.

Claims

1. A liquid chromatography apparatus, comprising:

a sample preparation unit for preparing a sample
from a specimen;
a column for separating components of the sam-
ple;
an eluent supplier for supplying as a mobile
phase two or more types of eluent to the column;
a first flow path directional valve capable of in-
troducing a fixed amount of the sample to the
column and capable of introducing the eluent to
the column;
an analyzer for analyzing a test solution com-
posed of the sample components separated by
the column and the eluent; and
a controller for controlling operation of the sam-
ple preparation unit, the eluent supplier, the first
flow path directional valve and the analyzer;
wherein the eluent supplier supplies two or more
types of eluent to the first flow path directional
valve in an unmixed state.

2. The liquid chromatography apparatus according to
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claim 1, wherein:

the eluent supplier is provided with a second flow
path directional valve that is able to supply to
the first flow path directional valve first and sec-
ond eluents mutually supplied to separate ports;
and
the controller carries out control so that at least
a portion of the fixed amount of the second elu-
ent accumulated in the second flow path direc-
tional valve and the first eluent subsequently in-
troduced into the second flow path directional
valve from a port different from that of the second
eluent are supplied to the column through the
first flow path directional valve either during or
after analysis of the test solution by supplying
the first eluent to the column through the first
flow path directional valve.

3. The liquid chromatography apparatus according to
claim 2, wherein, in supplying the second eluent, in
a state in which an injection loop for retaining the
fixed amount of the second eluent accumulated in
the second flow path directional valve is connected
to a pathway leading to the first flow path directional
valve, control is carried out that continues to supply
the first eluent to the injection loop until all of the fixed
amount of the second eluent is discharged from the
injection loop.

4. The liquid chromatography apparatus according to
claim 2, wherein, in supplying the second eluent, in
a state in which an injection loop for retaining the
fixed amount of the second eluent accumulated in
the second flow path directional valve is connected
to a pathway leading to the first flow path directional
valve, control is carried out that supplies the first elu-
ent in a state in which a remainder of the second
eluent is allowed to remain in the injection loop and
a pathway different from the injection loop is con-
nected to the pathway leading to the first flow path
directional valve, after the first eluent has been sup-
plied to the injection loop until a portion of the fixed
amount of the second eluent is discharged from the
injection loop.

5. The liquid chromatography apparatus according to
claim 4, wherein the eluent supplier is provided with
a fixed displacement pump that supplies the first elu-
ent to the second flow path directional valve.

6. The liquid chromatography apparatus according to
claim 1, wherein blood is used as the specimen, with
an object being to measure glycohemoglobin.

7. A liquid chromatography, comprising:

a step of preparing a sample from a specimen;

a step of supplying the sample to a column
through a first flow path directional valve;
a step of supplying as a mobile phase two or
more types of eluent to the column through the
first flow path directional valve;
a step of supplying a test solution composed of
components of the sample separated by the col-
umn and the eluent to an analyzer; and
a step of measuring absorbance of the test so-
lution by the analyzer,
wherein the two or more types of eluent are sup-
plied to the first flow path directional valve in an
unmixed state.

8. The liquid chromatography according to claim 7, fur-
ther comprising a step of washing the column by sup-
plying to the column at least a portion of a fixed
amount of the second eluent accumulated in a sec-
ond flow path directional valve connected to the first
flow path directional valve and the first eluent sub-
sequently introduced into the second flow path di-
rectional valve from a port different from that of the
second eluent through the first flow path directional
valve either during or after the step of measuring
absorbance.

9. The liquid chromatography according to claim 8,
wherein, in the washing step, in a state in which an
injection loop for retaining the fixed amount of the
second eluent accumulated in the second flow path
directional valve is connected to a pathway leading
to the first flow path directional valve, the first eluent
is continuously supplied to the injection loop until all
of the fixed amount of the second eluent is dis-
charged from the injection loop.

10. The liquid chromatography according to claim 8,
wherein, in the washing step, in a state in which an
injection loop for retaining the fixed amount of the
second eluent accumulated in the second flow path
directional valve is connected to a pathway leading
to the first flow path directional valve, the first eluent
is supplied in a state in which a remainder of the
second eluent is allowed to remain in the injection
loop and a pathway different from the injection loop
is connected to the pathway leading to the first flow
path directional valve, after the first eluent has been
supplied to the injection loop until a portion of the
fixed amount of the second eluent is discharged from
the injection loop.

11. The liquid chromatography according to claim 10,
wherein supplying of the first eluent to the second
flow path directional valve is carried out by using a
fixed displacement pump.

12. The liquid chromatography according to claim 7,
wherein blood is used as the specimen, with an ob-
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ject being to measure glycohemoglobin.
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