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TEST APPARATUS AND TARGET
MEASUREMENT METHOD USING THE
SAME

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application claims priority from Korean Patent
Application No. 10-2013-0002657, filed on Jan. 9, 2013 in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein by reference.

BACKGROUND

[0002] 1. Field

[0003] Apparatuses and methods consistent with exem-
plary embodiments relate to a test apparatus and method for
measurement of a target in a biochemical sample.

[0004] 2. Description of the Related Art

[0005] Health conditions may be diagnosed by measuring
the concentration of a specific component in blood. For
example, blood plasma or serum is separated from blood, the
blood plasma or serum is reacted with a reagent that is respon-
sive to a specific component in blood to obtain reaction
results, and the concentration of the specific component is
measured based on the reaction results.

[0006] In this regard, several components among various
components in blood are known to affect the reliability of
measurement of concentrations of the other components.
[0007] For example, it is known that, when hemoglobin is
present in blood plasma or serum at a certain concentration or
higher due to hemolysis or the like, the concentration of a
specific component to be detected is higher than an actual
value thereof.

[0008] Therefore, there is a need to address this problem to
obtain reliable blood test results.

SUMMARY

[0009] Exemplary embodiments provide a method of accu-
rately measuring concentration of a target by correcting for an
impact of hemoglobin.

[0010] In accordance with an aspect of an exemplary
embodiment, there is provided a target measurement method
including measuring an absorbance of hemoglobin in a
sample, measuring an absorbance of a target in the sample,
determining a variation of the absorbance of the target
according to the measured absorbance of the hemoglobin, and
correcting the absorbance of the target by subtracting the
determined variation of the absorbance of the target from the
measured absorbance of the target.

[0011] The measuring of the absorbance of hemoglobin
may include irradiating the sample with light to measure
absorbance of the sample and calculating the absorbance of
hemoglobin in the sample based on the measured absorbance
of'the sample and a pre-stored equation for calculation of the
absorbance of the hemoglobin.

[0012] The irradiating of the sample may include measur-
ing the absorbance of the sample by irradiating a sample
accommodated in a chamber of a reactor, excluding a reagent
for detection of the target, with light having at least one
predetermined wavelength.

[0013] The wavelength of light irradiated to the sample
may include 450 nm, 535 nm, and 630 nm.
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[0014] The reactor may include at least one reaction cham-
ber accommodating a reagent for detection of at least one
target in the sample and a control chamber excluding the
reagent.

[0015] The calculating of the absorbance of the hemoglo-
bin may include calculating the absorbance of the hemoglo-
bin based on the pre-stored equation for calculation of the
absorbance of the hemoglobin independently from change in
concentration of the target, when measurement results of the
absorbance of the sample are input.

[0016] The equation may include a variable to be substi-
tuted with absorbance obtained by irradiating the sample
accommodated in the control chamber with light having at
least one predetermined wavelength and a coefficient for
calculation of the absorbance of the hemoglobin indepen-
dently from change in concentration of the target.

[0017] The measuring of the absorbance of the target may
include measuring the absorbance of the target in the sample
by irradiating the sample accommodated in a chamber of a
reactor, containing a reagent for detection of the target, with
light having at least one predetermined wavelength.

[0018] The calculating of the variation of the absorbance of
the target may include calculating the variation of the absor-
bance of the target according to the measured absorbance of
the hemoglobin based on a pre-stored correlation showing the
variation of the absorbance of the target according to the
absorbance of the hemoglobin.

[0019] The target measurement method may further
include calculating a concentration of the target based on the
corrected absorbance of the target after the absorbance of the
target is corrected.

[0020] The sample may include blood plasma or serum.
[0021] In accordance with an aspect of another exemplary
embodiment, there is provided a test apparatus includes a
light detection module to irradiate a sample with light and
detect light having passed through the sample and a controller
to measure absorbance of hemoglobin or a target in the
sample based on detection results of the light detection mod-
ule, to calculate variation of the absorbance of the target
according to the measured absorbance of the hemoglobin, and
to correct the absorbance of the target by subtracting the
calculated variation of the absorbance of the target from the
measured absorbance of the target.

[0022] The controller may control the light detection mod-
ule to irradiate a sample accommodated in a chamber of a
reactor, excluding a reagent for detection of the target, with
light having at least one predetermined wavelength, and cal-
culate the absorbance of the hemoglobin independently from
change in concentration of the target, based on a pre-stored
equation for calculation ofthe absorbance of the hemoglobin,
when the light detection module detects the light.

[0023] The wavelength of light irradiated from the light
detection module may be 450 nm, 535 nm, and 630 nm.
[0024] The reactor may include at least one reaction cham-
ber accommodating a reagent for detection of at least one
target in the sample and a control chamber excluding the
reagent.

[0025] The equation may include a variable to be substi-
tuted with absorbance obtained by irradiating the sample
accommodated in the control chamber with light having at
least one predetermined wavelength and a coefficient for
calculation of the absorbance of the hemoglobin indepen-
dently from change in concentration of the target.
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[0026] The controller may control the light detection mod-
ule to irradiate a sample accommodated in a chamber of a
reactor, containing a reagent for detection of the target, with
light having at least one predetermined wavelength, and mea-
sure the absorbance of the target in the sample based on
detection results when the light detection module detects the
light.

[0027] The controller may calculate variation of the absor-
bance of the target according to the measured absorbance of
the hemoglobin based on a pre-stored correlation showing the
variation of the absorbance of the target according to the
absorbance of the hemoglobin.

[0028] The correlation may be calculated based on mea-
surement results of absorbance of a target in each of a plural-
ity of samples having the same concentration of the target and
different concentrations of the hemoglobin.

[0029] The controller may calculate a concentration of the
target based on the corrected absorbance of the target when
the absorbance of the target is corrected.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] These and/or other aspects will become apparent
and more readily appreciated from the following description
of exemplary embodiments, taken in conjunction with the
accompanying drawings of which:

[0031] FIG.1isablock diagram illustrating a structure of a
test apparatus according to an exemplary embodiment;
[0032] FIG. 2 is a perspective view of a fluidic analysis
cartridge of the test apparatus of FIG. 1;

[0033] FIG. 3 isa graph showing change in absorbance of a
sample according to change in concentrations of hemoglobin
and a target;

[0034] FIG.4 is a graph showing variation of absorbance of
a target according to change in absorbance of hemoglobin;
[0035] FIG. 5 is a graph showing a comparison between
absorbances of a target before and after correction for an
impact of hemoglobin; and

[0036] FIG. 6 is a flowchart illustrating a target measure-
ment method according to an exemplary embodiment.

DETAILED DESCRIPTION OF EXEMPLARY
EMBODIMENTS

[0037] Reference will now be made in detail to exemplary
embodiments, examples of which are illustrated in the
accompanying drawings, wherein like reference numerals
refer to like elements throughout.

[0038] Hereinafter, exemplary embodiments will be
described in detail with reference to the accompanying draw-
ings.

[0039] FIG.1isablock diagram illustrating a structure of a

test apparatus 10 according to an exemplary embodiment.
[0040] Referringto FIG. 1, thetestapparatus 10 includes an
input unit 20 through which a user command is input from the
outside, a controller 30 to control operations and functions of
the test apparatus 10 in accordance with user commands input
through the input unit 20 and measure the concentration of a
target in a sample, a storage unit (not shown) to pre-store
information needed to measure the concentration of the tar-
get, and a light detection module 40 including a light emitter
41 to emit light which irradiates a sample accommodated in a
reactor 100 and a light receiver 43 to detect light that has
passed through the sample or has been reflected from the
sample after being irradiated by the light emitter 41.
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[0041] The reactor 100 accommodates a biochemical
sample, such as blood, and allows occurrence of a biochemi-
cal reaction to identify the presence or absence of the target
contained in the sample or calculate the concentration of the
target. The reactor 100 may include a reagent or the like to
detect the target through reaction with the target.

[0042] The reactor 100 may include a microfluidic device
or a fluidic analysis cartridge to transfer a fluid by centrifugal
force or capillary force as driving pressure. Hereinafter, a
fluidic analysis cartridge will be described as an example of
the reactor 100.

[0043] The light emitter 41 of the light detection module 40
may be realized as a surface light source that has a wide light
emitting area and is capable of irradiating uniform light so as
to irradiate light to a certain region of the reactor 100. For
example, a backlight unit may be used as the light emitter 41.
[0044] The light emitter 41, which is a light source that is
turned on and off at a predetermined frequency, may include
a semiconductor light emitting diode (LED) such as an LED
or a laser diode (D), or a gas discharge lamp such as a
halogen lamp or a xenon lamp. Alternatively, the light emitter
41 may be realized as a surface light source that has a wide
light emitting area and is capable of irradiating uniform light
s0 as to irradiate light to a certain region of the fluidic analysis
cartridge 100. For example, a backlight unit may be used as
the light emitter 41.

[0045] The light receiver 43 of the light detection module
40 may detect light that has passed through the sample of the
reactor 100 or has been reflected from the sample thereof after
being irradiated from the light emitter 41 to generate an
electrical signal corresponding to the intensity of the light.
The light receiver 43 may include a depletion layer photo-
diode, an avalanche photodiode, a photomultiplier tube, or
the like. In addition, the light receiver 43 may be realized as a
CMOS image sensor or a CCD image sensor.

[0046] The light emitter 41 and the light receiver 43 may be
provided on opposite sides with the reactor 100 so as to face
each other or disposed together above or below the reactor
100. In the illustrated exemplary embodiment, the light emit-
ter 41 and the light receiver 43 face each other with the reactor
100 interposed therebetween.

[0047] The intensity or wavelength of light emitted from
the light emitter 41 may be controlled according to a com-
mand from the controller 30.

[0048] The controller 30 implements a process of minimiz-
ing an impact of hemoglobin by correcting detection results
when identifying the presence or absence of the target con-
tained in the sample or detecting the concentration of the
target, to prevent distortion of results due to the impact of
hemoglobin that may be contained in the sample due to
hemolysis.

[0049] The target may be variously determined according
to items to be identified through a blood test. In the exemplary
embodiment, total bilirubin (TBIL) is used as a test item and
bilirubin is used as a target. The test item and the target are for
illustrative purposes only and are not limited to the above
examples. That is, exemplary embodiments may include vari-
ous test items and targets.

[0050] The sample may include blood plasma or serum
obtained by removing red and white blood cells from blood.
In the exemplary embodiment, serum is used as the sample.

[0051] The controller 30 measures absorbance of hemoglo-
bin present in serum contained in the fluidic analysis cartridge
100.
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[0052] FIG. 2 is a perspective view of the fluidic analysis
cartridge 100 of the test apparatus 10 of FIG. 1.

[0053] The fluidic analysis cartridge 100 includes a hous-
ing 110 to support the fluidic analysis cartridge 100 and a test
unit 120 in which a reaction occurs between a fluid and a
reagent.

[0054] The housing 110 includes a holding part 112 con-
figured to be held by a user and a fluid accommodation part
111 to accommodate the fluid. The fluid accommodation part
111 may include a hole 111a through which the fluid is
introduced and a supply auxiliary part 1115 inclined to guide
the fluid to the hole 110a. A filter may be provided in the hole
110a to remove corpuscles from blood when blood is intro-
duced. The test unit 120 includes a plurality of chambers 121
to accommodate the fluid introduced through the fluid accom-
modation part 111.

[0055] When blood is introduced, generally, blood is
loaded in the hole 111a and pressure is applied thereto to filter
the blood to remove corpuscles and, in this process, red blood
cells are broken and hemoglobin in the red blood cells is
introduced into serum. The introduced hemoglobin distorts
test results. Thus, to correct for an impact of the hemoglobin,
in the exemplary embodiment, absorbance of the hemoglobin
introduced into serum is measured to calculate concentration
of the hemoglobin.

[0056] The chambers 121 of the test unit 120 include reac-
tion chambers 122 to accommodate reagents for detection of
various types of targets and a control chamber 123 that does
not include a reagent for detection of a target. Any one of the
reaction chambers 122 may include a reagent for detection of
TBIL, which is one of the test items.

[0057] The serum is transferred to the reaction chamber
122 containing a reagent for measurement of TBIL and the
control chamber 123, and the controller 30 measures absor-
bance of the serum by irradiating the control chamber 123
with light, to measure the concentration of the hemoglobin.
[0058] The controller 30 controls the light emitter 41 of the
light detection module 40 to irradiate the control chamber 123
with light having a predetermined wavelength. The light
emitter 41 irradiates the control chamber 123 containing the
serum with light having at least one wavelength selected from
among 450 nm, 535 nm, and 630 nm under control of the
controller 30. Wavelengths of irradiated light are not limited
to the above-described wavelengths. That is, light having any
other wavelengths may be irradiated so long as a reagent is
responsive to the wavelength. The same applies throughout
the specification.

[0059] The light receiver 43 of the light detection module
40 detects light that has passed through the serum contained
in the control chamber 123 and transmits detection results to
the controller 30, and then the controller 30 calculates the
absorbance of the hemoglobin based on the detection results.
[0060] The controller 30 uses an equation for calculating
the absorbance of the hemoglobin to calculate the absorbance
of the hemoglobin. In this regard, the equation is predeter-
mined through experiments and stored in the storage unit.
[0061] The serum contains a target as well as hemoglobin
and thus the absorbance of the hemoglobin is affected by the
concentration of the target. If the absorbance of the hemoglo-
bin used to calculate the concentration of the hemoglobin
varies according to change in concentration of the target
contained in the serum even though the serum contains the
same concentration of hemoglobin, the results are not reli-
able.
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[0062] Thus, the controller 30 calculates the absorbance of
the hemoglobin from which impact due to change in concen-
tration of the target is maximally excluded, by applying the
detection results of the light detection module 40 to the equa-
tion for calculating the absorbance of the hemoglobin.
[0063] The equation for calculating the absorbance of the
hemoglobin may be determined through the following pro-
cesses.
[0064] Control serums that do not contain hemoglobin and
contain different concentrations of TBIL are diluted with
different concentrations of hemoglobin to prepare a plurality
of serums containing different concentration combinations of
hemoglobin and TBIL.
[0065] The prepared serums are irradiated with light having
wavelengths of 450 nm, 535 nm, and 630 nm to measure
absorbances of the serums according to the concentration of
the hemoglobin.
[0066] FIG. 3 is a graph showing change in absorbances of
the serums according to change in concentration of hemoglo-
bin, which is calculated through the above-described process.
[0067] Referring to FIG. 3, it can be confirmed that the
absorbances of the serums increase as the concentration of the
hemoglobin increases and, although the change is small, the
absorbances of the serums vary according to change in con-
centration of the TBIL.
[0068] The absorbance of the hemoglobin may be calcu-
lated using Equation 1 below.

Hb(abs)=SB(535 nm)-SB(630 nm)-{SB(450 nm)-SB

(630 nm) } *a [Equation 1]

[0069] In Equation 1, Hb(abs) denotes the absorbance of
the hemoglobin, and serum blank SB( . . . nm) denotes absor-
bance of wavelengths of light of the control chamber 123.
[0070] In this regard, change in absorbance of the hemo-
globin according to impact of the target may be minimized by
adjusting a coefficient “a” which is multiplied by a difference
between the absorbance of light having a wavelength of 450
nm and the absorbance of light having a wavelength of 630
nm.

[0071] As a result of experimentation, when change in
absorbances of the serums according to change in concentra-
tion of the target is the smallest, the coefficient a is 0.143.
[0072] The controller 30 may calculate the absorbance of
the hemoglobin that is minimally affected by the target by
applying the absorbance of the control chamber 123 which is
detected by the light receiver 43 of the light detection module
40 to the equation for calculating the absorbance of the hemo-
globin represented by Equation 1 above.

[0073] The controller 30 measures the absorbance of serum
by irradiating the reaction chamber 122 containing a reagent
for measurement of TBIL with light, to measure the absor-
bance of a target contained in the serum.

[0074] The controller 30 controls the light emitter 41 of the
light detection module 40 to irradiate the reaction chamber
122 containing a reagent for measurement of TBIL with light
having a predetermined wavelength. The light emitter 41
irradiates the reaction chamber 122 with light having at least
one wavelength selected from among 450 nm, 535 nm, and
630 nm under control of the controller 30.

[0075] The light receiver 43 of the light detection module
40 detects light that has passed through serum accommodated
in the reaction chamber 122 and transmits detection results,
and then the controller 30 calculates the absorbance of the
target based on the detection results.
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[0076] The calculated absorbance of the target includes an
impact of the hemoglobin and thus is subjected to a correction
process for removal of the impact of the hemoglobin to obtain
accurate results.
[0077] The controller 30 calculates variation of the absor-
bance of the target according to the absorbance of the hemo-
globin, which is obtained through the above-described pro-
cess.
[0078] The storage unit may pre-store a correlation
between the variation of the absorbance of the target and the
absorbance of the hemoglobin. The controller 30 calculates
the variation of the absorbance of the hemoglobin by applying
the calculated absorbance of the hemoglobin to the correla-
tion stored in the storage unit.
[0079] The correlation may be predetermined through the
following processes.
[0080] Control serums that do not contain hemoglobin and
contain TBIL at the same concentration are diluted with dif-
ferent concentrations of hemoglobin to prepare a plurality of
serums containing different concentrations of hemoglobin.
The prepared serums are selectively irradiated with light hav-
ing wavelengths 0f450 nm, 535 nm, and 630 nm used in TBIL
test to measure absorbance of the TBIL.
[0081] The prepared serums are selectively irradiated with
light having wavelengths of 450 nm, 535 nm, and 630 nm
used in TBIL test to measure the absorbance of the TBIL.
[0082] The absorbance of the TBIL may be calculated
using Equation 2 below.

TBIL(abs)={SB(450 nm)-SB(535 nm)}—{ TBIL(450

nm)-7BIL(535 nm)}

[0083] In Equation 2, TBIL(abs) denotes the absorbance of
TBIL, SB( . . . nm) denotes absorbance of wavelengths of
light of serum accommodated in the control chamber 123, and
TBIL( . . . nm) denotes absorbance of wavelengths of light of
serum accommodated in the reaction chamber 122 containing
a reagent for measurement of TBIL.
[0084] Through data of'the absorbance of the TBIL of each
serum calculated using Equation 2, variation of the absor-
bance of the TBIL according to change in absorbance of the
hemoglobin may be obtained, and a correlation therebetween
may be deduced.
[0085] FIG. 4 is a graph showing the obtained variation of
the absorbance of the TBIL according to change in absor-
bance of the hemoglobin.
[0086] Referring to FIG. 4, it can be confirmed that, as the
absorbance of the hemoglobin increases, the variation of the
absorbance of the TBIL increases.
[0087] The correlation between the variation of the absor-
bance of the target and the absorbance of the hemoglobin,
which has been determined through the above-described pro-
cess, is pre-stored in the storage unit, and the controller 30
calculates the variation of the absorbance of the target by
applying the absorbance of the hemoglobin obtained using
the equation for calculating the absorbance of the hemoglobin
to the correlation.
[0088] After measuring the absorbance of the hemoglobin
contained in serum and the absorbance of the target and
calculating the variation of the absorbance of the target by
applying the calculated absorbance of the hemoglobin to the
correlation, through the above-described processes, the con-
troller 30 calculates the absorbance of the target that is not
affected by hemoglobin that may be contained in serum by
subtracting the variation of the absorbance of the target from
the measured absorbance of the target. The controller 30

[Equation 2]

Jul. 10,2014

finally calculates the concentration of the target through the
corrected absorbance of the target.

[0089] FIG. 5 is a graph showing a comparison between
absorbances of targets before and after correction for an
impact of hemoglobin, and Table 5 below shows data shown
in plots of FIG. 5.

TABLE 1

Target concentration Hemoglobin

Sample No. (TBIL concentration) concentration
1 low 0
2 low 50
3 low 100
4 low 150
5 mid 0
6 mid 50
7 mid 100
8 mid 150
9 high 0
10 high 50
11 high 100
12 high 150
[0090] Referring to Table 1, targets contained in sample

nos. 1 to 4 have the same concentration that is lower than the
concentrations of targets contained in sample nos. 5t0 12. In
addition, the concentration of hemoglobin contained in each
sample increases as sample number increases from 1 to 4.
[0091] Targets contained in sample Nos. 5 to 8 have the
same concentration that is higher than the concentration of
the targets contained in sample nos. 1 to 4 and lower than the
concentration of targets contained in sample nos. 9 to 12. In
addition, the concentration of hemoglobin contained in each
sample increases as sample number increases from 5 to 8.
[0092] Thetargets contained in sample nos. 9 to 12 have the
same concentration that is higher than the concentrations of
the targets contained in sample nos. 1 through 8. In addition,
the concentration of hemoglobin contained in each sample
increases as sample number increases from 9 to 12.

[0093] Referring to FIG. 5, it can be confirmed that the
absorbance of TBIL of the samples before correction for an
impact of hemoglobin increases according to an increase in
concentration of hemoglobin despite the samples containing
the same concentration of TBIL.

[0094] However, the absorbance of TBIL of the samples
having been subjected to the above-described correction pro-
cess exhibits a trend such that a group of the samples contain-
ing the same concentration of TBIL shows almost the same
absorbance of TBIL. That is, it can be confirmed that unlike
the samples before correction for an impact of hemoglobin,
the impact of hemoglobin contained in each sample is mostly
removed.

[0095] Forexample, as for the sample nos. 1 to 4 containing
the same concentration of the target, as illustrated in a plot
before correction of FIG. 5, the absorbance of the target
increases as sample number increases, i.c., the concentration
ot hemoglobin contained in the samples increases. However,
as illustrated in a plot after correction of FIG. 5, it can be
confirmed that the absorbance of the target is constant even
though sample number increases, i.e., the concentration of
hemoglobin contained in the samples increases.

[0096] FIG. 6 is a flowchart illustrating a target measure-
ment method according to an exemplary embodiment.
[0097] Referring to FIG. 6, the controller 30 measures
absorbance of hemoglobin contained in serum (operation
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500). In particular, the serum is transferred to the reaction
chamber 122 containing a reagent for measurement of TBIL
and the control chamber 123, and the controller 30 controls
the light emitter 41 of the light detection module 40 to irra-
diate the control chamber 123 with light having a predeter-
mined wavelength, for example, light having at least one
wavelength selected from among 450 nm, 535 nm, and 630
nm.

[0098] The light receiver 43 of the light detection module
40 detects light that has passed through the serum contained
in the control chamber 123 and transmits detection results to
the controller 30, and then the controller 30 uses an equation
to calculate the absorbance of the hemoglobin based on the
detection results. For example, the controller 30 may calcu-
late the absorbance of the hemoglobin that is minimally
affected by the target by applying the absorbance of the con-
trol chamber 123 which is detected by the light receiver 43 of
the light detection module 40 to the equation for calculating
the absorbance of the hemoglobin represented by Equation 1
above.

[0099] The controller 30 measures absorbance of the target
contained in the serum (operation 510). In particular, the
controller 30 controls the light emitter 41 of the light detec-
tion module 40 to irradiate the reaction chamber 122 contain-
ing a reagent for measurement of TBIL with light having a
predetermined wavelength, for example, light having at least
one wavelength selected from among 450 nm, 535 nm, and
630 nm.

[0100] The light receiver 43 of the light detection module
40 detects light that has passed through the serum accommo-
dated in the reaction chamber 122 and transmits detection
results, and then the controller 30 calculates the absorbance of
the target based on the detection results. The calculated absor-
bance of the target includes an impact of the hemoglobin and
thus is subjected to a correction process for removal of the
impact of the hemoglobin to obtain reliable results.

[0101] Next, the controller 30 calculates a variation of the
absorbance of the target according to the absorbance of the
hemoglobin, which is obtained through the above-described
process (operation 520). In particular, the controller 30 cal-
culates the variation of the absorbance of the hemoglobin by
applying the calculated absorbance of the hemoglobin to a
correlation between the variation of the absorbance of the
target and the absorbance of the hemoglobin. The correlation
may pre-stored in the storage unit and may be determined
through the processes described above.

[0102] The controller 30 corrects the absorbance of the
target by subtracting the calculated variation of the absor-
bance of'the target from the measured absorbance of the target
(operation 530), and calculates the concentration of the target
based on the corrected absorbance of the target (operation
540).

[0103] After calculating the variation of the absorbance of
the target by applying the absorbance of the hemoglobin
calculated through the above-described process to the corre-
lation, the controller 30 calculates absorbance of the target
that is not affected by hemoglobin that may be contained in
serum by subtracting the variation of the absorbance of the
target from the measured absorbance of the target. The con-
troller 30 finally calculates the concentration of the target
through the corrected absorbance of the target.

[0104] According to the exemplary embodiments, more
accurate detection results may be obtained by correcting an
error in target measurement results by hemoglobin.
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[0105] Although a few exemplary embodiments have been
shown and described, it would be appreciated by those skilled
in the art that changes may be made in these embodiments
without departing from the principles and spirit of the inven-
tive concept, the scope of which is defined in the claims and
their equivalents.

What is claimed is:

1. A target measurement method comprising:

measuring an absorbance of hemoglobin in a sample;

measuring an absorbance of a target in the sample;

determining a variation of the absorbance of the target
according to the measured absorbance of the hemoglo-
bin; and

correcting the absorbance of the target by subtracting the

determined variation of the absorbance of the target
from the measured absorbance of the target.

2. The target measurement method according to claim 1,
wherein the measuring the absorbance of hemoglobin com-
prises:

irradiating the sample with light to measure absorbance of

the sample; and

determining the absorbance of hemoglobin in the sample

based on the measured absorbance of the sample and a
pre-determined equation for calculation of the absor-
bance of the hemoglobin.

3. The target measurement method according to claim 2,
wherein the irradiating the sample comprises irradiating a
sample accommodated in a chamber of a reactor, excluding a
reagent for detection of the target, with light having at least
one predetermined wavelength.

4. The target measurement method according to claim 3,
wherein the reactor comprises:

at least one reaction chamber accommodating the reagent

for detection of at least one target in the sample; and

a control chamber excluding the reagent.

5. The target measurement method according to claim 2,
wherein the determining the absorbance of the hemoglobin
comprises determining the absorbance of the hemoglobin
based on the pre-determined equation for calculation of the
absorbance of the hemoglobin independently from change in
concentration of the target, when measurement results of the
absorbance of the sample are input.

6. The target measurement method according to claim 4,
wherein the equation comprises a variable to be substituted
with absorbance obtained by irradiating the sample accom-
modated in the control chamber with light having at least one
predetermined wavelength and a coefficient for calculation of
the absorbance of the hemoglobin independently from
change in concentration of the target.

7. The target measurement method according to claim 1,
wherein the measuring the absorbance of the target comprises
measuring the absorbance of the target in the sample by
irradiating the sample accommodated in a chamber of a reac-
tor, containing a reagent for detection of the target, with light
having at least one predetermined wavelength.

8. The target measurement method according to claim 1,
wherein the determining the variation of the absorbance of the
target comprises determining the variation of the absorbance
of the target according to the measured absorbance of the
hemoglobin based on a pre-determined correlation showing
the variation of the absorbance of the target according to the
absorbance of the hemoglobin.

9. The target measurement method according to claim 1,
further comprising determining a concentration of the target
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based on the corrected absorbance of the target after the
absorbance of the target is corrected.

10. The target measurement method according to claim 1,
wherein the sample comprises blood plasma or serum.

11. A test apparatus comprising:

a light detection module configured to irradiate a sample
with light and detect the light passed through the sample;
and

a controller configured to measure an absorbance of hemo-
globin in the sample and an absorbance of a target in the
sample based on detection results of the light detection
module, determine a variation of the absorbance of the
target according to the measured absorbance of the
hemoglobin, and correct the absorbance of the target by
subtracting the determined variation of the absorbance
of'the target from the measured absorbance of the target.

12. The test apparatus according to claim 11, wherein the
controller is configured to control the light detection module
to irradiate a sample accommodated in a chamber of a reactor,
excluding a reagent for detection of the target, with light
having at least one predetermined wavelength, and determine
the absorbance of the hemoglobin independently from
change in concentration of the target, based on a pre-deter-
mined equation for calculation of the absorbance of the
hemoglobin, when the light detection module detects the
light.

13. The test apparatus according to claim 12, wherein the
reactor comprises at least one reaction chamber configured to
accommodate a reagent for detection of at least one target in
the sample; and

a control chamber excluding the reagent.
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14. The test apparatus according to claim 13, wherein the
equation comprises a variable to be substituted with absor-
bance obtained by irradiating the sample accommodated in
the control chamber with light having at least one predeter-
mined wavelength and a coefficient for calculation of the
absorbance of the hemoglobin independently from change in
concentration of the target.

15. The test apparatus according to claim 11, wherein the
controller is configured to control the light detection module
to irradiate a sample accommodated in a chamber of a reactor,
containing a reagent for detection of the target, with light
having at least one predetermined wavelength, and measure
the absorbance of the target in the sample based on detection
results when the light detection module detects the light.

16. The test apparatus according to claim 11, wherein the
controller is configured to measure the variation of the absor-
bance of the target according to the measured absorbance of
the hemoglobin based on a pre-determined correlation show-
ing the variation of the absorbance of the target according to
the absorbance of the hemoglobin.

17. The test apparatus according to claim 16, wherein the
correlation is determined based on measurement results of
absorbance of a target in each of a plurality of samples having
the same concentration of the target and different concentra-
tions of the hemoglobin.

18. The test apparatus according to claim 11, wherein the
controller is configured to determine a concentration of the
target based on the corrected absorbance of the target when
the absorbance of the target is corrected.
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