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Instrumentation and method for optical measurement of samples

Field of the invention

The invention relates to a method for improving accuracy of measurement results
taken with an optical measurement instrument. An optical measurement can be,
for example but not necessarily, an absorption measurement, a photolumines-
cence measurement, or a chemiluminescence measurement. Furthermore, the in-
vention relates to an optical measurement instrument and to a computer program
for improving accuracy of optical measurements taken with an optical measure-
ment instrument.

Background

The work in analytical biochemical laboratories and in clinical laboratories is often
based on different tags or labels coupled on macromolecules under inspection.
Typical labels used are different radioactive isotopes, enzymes, different fluores-
cent molecules and e.g. fluorescent chelates of rare earth metals. Detection of en-
zyme labels can be performed by utilizing its natural biochemical function, i.e. to
alter the physical properties of molecules. In enzyme immunoassays colourless
substances are catalysed by enzyme to colourful substances or non-fluorescent
substances to fluorescent substances.

The colourful substances can be measured with absorption measurement, i.e.
photometric measurement. In the absorption measurement the intensity of filtered
and stabilized beam is first measured without any sample and then the sample in-
side one plate is measured. The absorbance i.e. the absorption values are then
calculated.

The fluorescent substances can be measured with fluorescent measurement that
is generally used for measuring quantities of fluorescent label substance in a sam-
ple. The most photoluminescence labels are based on molecular photolumines-
cence process. In this process optical radiation is absorbed by the ground state of
a molecule. Due to the absorption of energy the quantum molecule rises into
higher excited state. After the fast vibrational relaxation the molecule returns back
to its ground state and the excess energy is released as an optical quantum. Due
to losses in this process the average absorbed energies are higher than the aver-
age emitted energies.
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A further measurement method is chemiluminescence measurement where emis-
sion of a substance is measured from a sample without excitation by illumination.
Thus a photoluminometer suitable for photoluminescence measurements can also
be used as a chemiluminometer.

Further, there is an analysing method called Amplified Luminescent Proximity Ho-
mogeneous Assay or AlphaScreen™. The function of the AlphaScreen™ method
is based on the use of small beads that attach to the molecules under study. There
are two types of beads that are coated with a material acting either as a donor or
acceptor of singlet-state oxygen. The measurement starts, when the liquid sample
is illuminated by light with a suitable wavelength e.g. 680 nm. After this, the mate-
rial in the donor bead converts ambient oxygen into singlet-state oxygen. The sin-
gle-state molecules have a short lifetime and they can reach only about a 200 nm
distance by diffusion in the liquid. If the chemical reaction in question has taken
place, both the donor and acceptor beads are bound to the same molecule and so
they are sufficiently close to each other. In this case the singlet-state oxygen may
reach the acceptor bead where a series of reactions is started. As the last phase
of the reaction the coating material in the acceptor beads emits photons in the
500-700 nm range. If the chemical reaction has not taken place the singlet-state
oxygen cannot reach the acceptor bead and the emission light is not detected. By
measuring the intensity of light it is possible to conclude the efficiency of the
chemical reaction.

An optical measurement instrument suitable for performing some or all of the
measurements of the kind described above comprises typically at least one excita-
tion light source for producing excitation beams to one or more samples to be
measured at each time. Each excitation light source can be for example a flash
lamp or a laser source. An optical path from an excitation light source to a sample
may contain for example lenses, fibers, mirrors, dichroic mirrors, optical filters,
monochromators and/or other optical elements. The optical measurement instru-
ment further comprises at least one detector for detecting emission beams emitted
by the samples to be measured at each time, and for producing detection signals
responsive to the detected emission beams. The optical measurement instrument
further comprises a processing device for producing a measurement result for
each sample to be measured on the basis of the detection signal related to that
sample. Each detector can be for example a photo-diode or a photo-multiplier
tube. An optical path from the sample to the detector may contain for example
lenses, fibers, mirrors, dichroic mirrors, optical filters, monochromators, and/or
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other optical elements. Each sample to be measured is contained by one of a plu-
rality of sample wells that are built on e.g. a microtitration plate or another sample
support element. In practical measurement circumstances temperatures of differ-
ent samples may deviate from each other. The temperature deviation of different
samples is a harmful phenomenon because the intensity of the emission radiation
emitted by a sample depends on the temperature of the sample, and thus meas-
urement results obtained from different samples are not commensurate with each
other.

Publication US6977722 discloses an optical measurement instrument that in-
cludes one or more temperature sensors adapted to measure temperatures of a
sample plate. Each temperature sensor may be a contact sensor, e.g. a tempera-
ture dependent resistor or a thermocouple, or a non-contact sensor such as an IR-
sensor (infrared). The one or more temperature sensors is/are adapted to be able
to measure the temperature of various locations on the sample plate, e.g. through
the use of multiple sensors and/or by moving the sample plate relative to the sen-
sors. The optical measurement instrument further comprises a computer adapted
to receive the signal from the one or more temperature sensors, report the tem-
perature to the user, and correct the measured signals to account for the effects of
temperature. The accuracy of the temperature correction depends on temperature
gradients on the sample plate and also on the selection of the locations on the
sample plate from which the temperatures are measured.

Summary

In accordance with a first aspect of the invention, there is provided a new optical
measurement instrument. An optical measurement instrument according to the in-
vention comprises:

- atleast one excitation light source each of which being arranged to produce
an excitation beam for at least one of samples to be measured, each sam-
ple to be measured being stored in one of a plurality of sample wells,

- at least one detector each of which being arranged to detect an emission
beam emitted by one of the samples to be measured and to produce a de-
tection signal responsive to the detected emission beam,

- at least one temperature sensor arranged to measure sample well specific
temperatures from the sample wells, the at least one temperature sensor
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being capable of measuring different temperatures from different sample
wells, and

- a processing device arranged to produce a measurement result for each
sample to be measured on the basis of the detection signal related to that
sample and to correct the measurement result related to each sample to be
measured on the basis of the sample well specific temperature measured
from the particular sample well containing that sample,

wherein the plurality of the sample wells are movable with respect to the at least
one temperature sensor so as to enable each temperature sensor to measure the
sample well specific temperatures from more than one sample well and the at
least one temperature sensor is arranged to measure the sample well specific
temperature from that particular sample well that is at each time in a mechanical
position enabling the detector to detect the emission beam emitted by the sample
stored in that particular sample well.

As the measurement result related to a certain sample is corrected on the basis of
the sample well specific temperature measured from the particular sample well
containing the sample under inspection and each sample well specific temperature
is measured when the sample under inspection is in a mechanical position enabl-
ing the detector to detect the emission beam emitted by the sample, the accuracy
of the temperature correction is better than when using the optical measurement
instrument according to the prior art described earlier in this document.

In accordance with a second aspect of the invention, there is provided a new me-
thod for improving accuracy of measurement results taken with an optical mea-
surement instrument that comprises:

- atleast one excitation light source each of which being arranged to produce
an excitation beam for at least one of samples to be measured, each sam-
ple to be measured being stored in one of a plurality of sample wells,

- at least one detector each of which being arranged to detect an emission
beam emitted by one of the samples to be measured and to produce a de-
tection signal responsive to the detected emission beam, and

- a processing device for producing the measurement result for each sample
to be measured on the basis of the detection signal related to that sample.
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A method according to the invention comprises:

- measuring, with a temperature sensor, sample well specific temperatures
from the sample wells,

- correcting the measurement result related to each sample to be measured
on the basis of the sample well specific temperature measured from the
particular sample well containing that sample,

- moving the plurality of the sample wells with respect to the temperature
sensor so as to enable the temperature sensor to measure the sample well
specific temperatures from more than one sample well, and

- measuring the sample well specific temperature from each particular sam-
ple well when that particular sample well is in a mechanical position enabl-
ing the detector to detect the emission beam emitted by the sample stored
in that particular sample well.

In accordance with a third aspect of the invention, there is provided a new com-
puter program for improving accuracy of optical measurements taken with an opti-
cal measurement instrument that comprises:

- atleast one excitation light source each of which being arranged to produce
an excitation beam for at least one of samples to be measured, each sam-
ple to be measured being stored in one of a plurality of sample wells,

- at least one detector each of which being arranged to detect an emission
beam emitted by one of the samples to be measured and to produce a de-
tection signal responsive to the detected emission beam,

- a programmable processing device for producing a measurement result for
each sample to be measured on the basis of the detection signal related to
that sample, and

- at least one temperature sensor arranged to measure sample well specific
temperatures from the sample wells, the at least one temperature sensor
being capable of measuring different temperatures from different sample
wells.

A computer program product according to the invention comprises processor ex-
ecutable instructions for controlling the programmable processing device to:
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- correct the measurement result related to each sample to be measured on
the basis of the sample well specific temperature measured from the par-
ticular sample well containing that sample,

- control the plurality of the sample wells to be moved with respect to the at
least one temperature sensor so as to enable each temperature sensor to
measure the sample well specific temperatures from more than one sample
well, and

- control the at least one temperature sensor to measure the sample well
specific temperature from each particular sample well when that particular
sample well is in a mechanical position enabling the detector to detect the
emission beam emitted by the sample stored in that particular sample well.

In accordance with a fourth aspect of the invention, there is provided a new com-
puter readable medium that is encoded with a computer program according to the
invention. The computer readable medium can be, for example, an optical disc or
an electronic memory device.

A number of exemplifying embodiments of the invention are described in accom-
panied dependent claims.

Various exemplifying embodiments of the invention both as to constructions and to
methods of operation, together with additional objects and advantages thereof, will
be best understood from the following description of specific exemplifying em-
bodiments when read in connection with the accompanying drawings.

The verb “to comprise” is used in this document as an open limitation that does not
exclude the existence of also unrecited features. The features recited in depending
claims are mutually freely combinable unless otherwise explicitly stated.

Brief description of the figures

The exemplifying embodiments of the invention and their advantages are ex-
plained in greater detail below in the sense of examples and with reference to the
accompanying drawings, in which:

figure 1a shows a schematic illustration of a side view of an optical measurement
instrument according to an embodiment of the invention,
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figure 1b shows a schematic illustration of a view seen downwards from line A-A of
figure 1a,

figure 2 shows a schematic illustration of a side view of an optical measurement
instrument according to an embodiment of the invention,

figure 3 shows a schematic illustration of a temperature sensor arrangement that
is suitable for an optical measurement instrument according to an embodiment of
the invention, and

figure 4 is a flow chart of a method according to an embodiment of the invention
for improving accuracy of optical measurements taken with an optical measure-
ment instrument.

Description of the embodiments

Figure 1a shows a schematic illustration of a side view of an optical measurement
instrument according to an embodiment of the invention. Samples 103, 104, 105,
106, 107, 108, 109 to be measured are stored in sample wells 111, 112, 113, 114,
115, 116, 117, respectively. Figure 1b shows a schematic illustration of a view
seen downwards from line A-A of figure 1a. As can be seen from figure 1b, the
sample wells constitute in this exemplifying case a 7 x 7 array. In many cases
there are, however, more sample wells in the array, e.g. 96 sample wells. The opt-
ical measurement instrument comprises an interface device 123 for receiving a
separate element 124 that includes the plurality of the sample wells. Hence, the
element 124 including the sample wells is changeable. The interface device 123 is
often called a sample plate sledge. The interface device 123 is mechanically con-
nected to a support rail 140 that is movable in the directions defined by a two-
headed arrow 141. The interface device 123 is in turn movable with respect to the
support rail 140 in the directions defined by a two-headed arrow 142. Hence, the
interface device 123 and also the sample wells are movable in the xy-plane de-
fined by a co-ordinate system 190. Thus, each sample can be measured by
changing the mechanical position of the interface device 123. In the exemplifying
situation shown in figure 1a, a sample that is currently being measured is the
sample 104 that is stored in the sample well 112. In principle it would be possible
that the element 124 including the sample wells is an integral part of the optical
measurement instrument but several advantages are provided by having a chan-
geable element that includes the plurality of sample wells.
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Referring to figure 1a, the optical measurement instrument comprises an excitation
light source 101 that is arranged to produce an excitation light beam. The excita-
tion light source 101 can be, for example, a flash lamp. The excitation light beam
radiated by the excitation light source 101 is collimated with a lens 125 and di-
rected through an optical filter 126. Different optical filters can be selected for dif-
ferent wavelengths. The excitation light beam is then focused with a lens 127 to an
end of a fibre optic guide 128, which guides the excitation light beam to a dichroic
mirror 129. The fibre optic guide can be, for example, a bundle of fibres, such as
200 pieces of fibres with a diameter of e.g. 100 um. The bundle of fibres can be
used for mixing the excitation light beam in order to avoid an uneven distribution of
light on a sample to be measured. The excitation light beam is reflected by the
dichroic mirror 129 to a collimating lens 130. The excitation light beam is then fo-
cused with a lens 131 to the sample 104.

Photoluminescence emission beam from the sample 104 is directed with the
lenses 131 and 130 to the dichroic mirror 129. The dichroic mirror is preferably de-
signed so that it reflects excitation wavelength but transmits emission wave-
lengths. The emission beam is then divided into to two beams by a second mirror
132. The mirror 132 is preferably a dichroic mirror, which functions as a filter so
that an emission beam with a first emission wavelength is transmitted through the
mirror and an emission beam with a second emission wavelength is reflected by
the mirror. The emission beam that is transmitted through the mirror 132 is colli-
mated with a lens 133, filtered with an optical filter 135, and focused with a lens
134 into an aperture of a detector 119. The emission beam that is reflected by the
mirror 132 is collimated with a lens 136, filtered with an optical filter 137, and fo-
cused with a lens 138 into an aperture of a detector 120. The detector 119 can be
for example a photo-multiplier tube and the detector 120 can be for example a
photo-diode. The detectors 119 and 120 are arranged to produce first and second
detection signals responsive to the detected beam with the first emission wave-
length and to the detected beam with the second emission wavelength. The first
and second detection signals are then amplified and processed to achieve a value
for the intensities of the emission beams with the first and second emission wave-
lengths.

In the AlphaScreen™ measurement mode, the excitation light beam is received
from an excitation light source 102 that is a laser source. The excitation light beam
is guided via an optical guide 139 to the dichroic mirror 129. In the AlphaScreen™
measurement only one detector 119 is used, preferably a photomultiplier tube. In
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the AlphaScreen™ measurement a transparent thermo plate (not shown) is pre-
ferably used for sealing the openings of the sample wells 111-117.

The optical measurement instrument comprises a processing device 121 for pro-
ducing a measurement result for each sample 103-109 to be measured on the ba-
sis of the detection signal related to that sample. The optical measurement instru-
ment comprises temperature sensor 122 arranged to measure sample well spe-
cific temperatures from the sample wells 111-117. The element 124 including the
sample wells 111-117 is movable in the xy-plane with respect to the temperature
sensor 122. Thus, the temperature sensor can be used for measuring the sample
well specific temperatures from all the sample wells. The temperature sensor 122
can be, for example, an IR-sensor (infrared).

In the optical measurement instrument shown in figure 1a, the temperature sensor
122 is arranged to measure the sample well specific temperature from that sample
well 112 that is at each time in the mechanical position enabling the detector 119
and/or 120 to detect the emission beam emitted by the sample 104 stored in that
sample well, i.e. the temperature sensor 122 is arranged to measure the sample
well specific temperature from that sample well the sample contained by which is
currently being measured. The processing device 121 is arranged to use a pre-
determined mathematical rule for correcting the measurement result related to
each sample to be measured on the basis of the sample well specific temperature
measured from the particular sample well containing that sample. The measure-
ment result related to the sample 103 is corrected using the temperature meas-
ured from the sample well 111, the measurement result related to the sample 104
is corrected using the temperature measured from the sample well 112, etc. The
measurement result M related to a certain sample can be corrected, for example,
according to the following rule:

Mcorr = M % F(T), (1)

wherein Mqor is the corrected measurement result and F(T) is a pre-determined
function of the sample well specific temperature T. The pre-determined function
F(T) can be, for example

F(T) = o™ 7, (2)

wherein o is a temperature coefficient and Ty is a reference temperature. If, for
example, 1°C increase in the temperature means p% increase in the measurement
result M, the temperature coefficient o. can be selected to be 1+ p/100. With this
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value of a, the function F(T) is able to compensate the change in the measure-
ment result.

In order to eliminate the effect of temporal temperature changes from the meas-
urement results, the temperature sensor 122 is preferably is arranged to measure
the sample well specific temperature during a time interval when the detector 119
and/or 120 is/are detecting the emission beam from the sample stored in the cor-
responding sample well, i.e. the detection of emission beam and the temperature
measurement are substantially simultaneous.

Figure 2 shows a schematic illustration of a side view of an optical measurement
instrument according to an embodiment of the invention. Samples 203, 204, 205,
206, 207, 208, 209, 210 to be measured are stored in sample wells 211, 212, 213,
214, 215, 216, 217, 218, respectively. The optical measurement instrument com-
prises an interface device 223 for receiving a separate element 224 that includes
the sample wells. The interface device 223 and thus also the sample wells are
movable in the xy-plane defined by a co-ordinate system 290.

The optical measurement instrument comprises measurement arrangements that
allow simultaneous measurement of two samples. In the exemplifying situation
shown in figure 2, the samples 205 and 209 are currently being measured. The
sample 205 is illuminated with an excitation light source 201 and the sample 209 is
iluminated with an excitation light source 201a. It is also possible to use a single
excitation light source for illuminating more than one sample simultaneously. For
example, fibre optic guides can be used for dividing the light radiated by a single
excitation light source for several samples. An emission beam emitted by the
sample 205 is detected with a detector 219 and an emission beam emitted by the
sample 209 is detected with a detector 219a. The detectors 219 and 219a are ar-
ranged to produce detection signals responsive to the detected emission beams.
The optical measurement instrument comprises a processing device 221 for pro-
ducing a measurement result for each sample to be measured on the basis of the
detection signal related to that sample. The optical measurement instrument fur-
ther comprises temperature sensors 222 and 222a arranged to measure sample
well specific temperatures from the sample wells. The processing device 221 is ar-
ranged to correct the measurement result related to each sample on the basis of
the sample well specific temperature measured from the particular sample well
containing that sample.
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In the optical measurement instrument shown in figure 2, the temperature sensor
222 is arranged to measure the sample well specific temperature from the sample
well 214 that is adjacent to the sample well 213 containing the sample 205 current-
ly being measured. Correspondingly, the temperature sensor 222a is arranged to
measure the sample well specific temperature from the sample well 218 that is ad-
jacent to the sample well 217 containing the sample 209 currently being meas-
ured. For the sake of illustration, we can consider a situation in which the sample
wells 211 and 215 are directly above the temperature sensors 222 and 222a, re-
spectively. This situation is not the one depicted in figure 2. In the above-
mentioned situation, the temperatures can be measured from the sample wells
211 and 215. After this, the sample wells are shifted one step leftwards and the
temperatures are measured from the sample wells 212 and 216 simultaneously
with detecting emission beams from the samples 203 and 207, then the sample
wells are shifted again one step leftwards and the temperatures are measured
from the sample wells 213 and 217 simultaneously with detecting emission beams
from the samples 204 and 208, then the sample wells are shifted again one step
leftwards and the situation becomes the one depicted in figure 2, and so on. The
measurement result related to the sample 203 is corrected using the temperature
measured from the sample well 211, the measurement result related to the sample
204 is corrected using the temperature measured from the sample well 212, etc.
Hence, the measured temperatures represent somewhat old information from the
viewpoint of correcting the measurement results, but in many practical cases the
resulting error is sufficiently small, because temporal temperature changes are
typically slow relative to time between temporally successive measurements.

Figure 3 shows a schematic illustration of a temperature sensor arrangement that
is suitable for an optical measurement instrument according to an embodiment of
the invention. The temperature sensor arrangement comprises a separate tem-
perature sensor 322, 322a, 322b, 322c¢ for each of the sample wells 311, 312, 313,
314. The temperature sensors can be integrated with an element including the
sample wells or with an interface device for receiving a separate element that in-
cludes the sample wells. The temperature sensors can be, for example, tempera-
ture sensitive resistors such as NTC-resistors or PTC-resistors (negative tempera-
ture coefficient, positive temperature coefficient) or thermocouples. In the tempera-
ture sensor arrangement shown in figure 3, the temperature dependent resistance
or voltage value of the temperature sensor 322b can be detected between electri-
cal wires 343 and 344.
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Figure 4 is a flow chart of a method according to an embodiment of the invention
for improving accuracy of optical measurements taken with an optical measure-
ment instrument that comprises:

- atleast one excitation light source each of which being arranged to produce
an excitation beam for at least one of samples to be measured, each sam-
ple to be measured being stored in one of a plurality of sample wells,

- at least one detector each of which being arranged to detect an emission
beam emitted by one of the samples to be measured and to produce a de-
tection signal responsive to the detected emission beam, and

- a processing device for producing the measurement result for each sample
to be measured on the basis of the detection signal related to that sample.

The method comprises in phase 401 measuring a sample well specific tempera-
ture T; from a sample well SW;. The method comprises in phase 402 correcting,
using a pre-determined mathematical rule, the measurement result related to the
sample S; stored in the sample well SW; on the basis of the sample well specific
temperature T;. The method comprises in phase 403 continuing with a next sample
if there are samples to be measured left.

In a method according to an embodiment of the invention, the sample well specific
temperature is measured during a time interval when the detector is detecting the
emission beam from the sample stored in the corresponding sample well.

In a method according to an embodiment of the invention, the at least one temper-
ature sensor comprises a separate temperature sensor for each of the sample
wells.

In a method according to an embodiment of the invention, the plurality of the sam-
ple wells are moved with respect to the temperature sensor so as to enable the
temperature sensor to measure the sample well specific temperatures from more
than one sample well.

In a method according to an embodiment of the invention, the sample well specific
temperature is measured from each particular sample well when that sample well
is in a mechanical position enabling the detector to detect the emission beam emit-
ted by the sample stored in that sample well.
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In a method according to an embodiment of the invention, the measurement result
related to each sample to be measured is corrected according to the following rule:

Meorr = M x F(T),

wherein Mo is the corrected measurement result, M is the measurement result,
and F(T) is a pre-determined function of the sample well specific temperature T
that is measured from the particular sample well containing the sample under con-
sideration.

In a method according to an embodiment of the invention, the measurement result
related to each sample to be measured is corrected according to the following rule:

Mcorr = M % Q(TO_T),

wherein M is the corrected measurement result, M is the measurement result, a
and T are predetermined constants, and T is the sample well specific temperature
that is measured from the particular sample well containing the sample under con-
sideration.

A computer program according to an embodiment of the invention comprises soft-
ware means for improving accuracy of optical measurements taken with an optical
measurement instrument that comprises:

- atleast one excitation light source each of which being arranged to produce
an excitation beam for at least one of samples to be measured, each sam-
ple to be measured being stored in one of a plurality of sample wells,

- at least one detector each of which being arranged to detect an emission
beam emitted by one of the samples to be measured and to produce a de-
tection signal responsive to the detected emission beam,

- a programmable processing device for producing a measurement result for
each sample to be measured on the basis of the detection signal related to
that sample, and

- atleast one temperature sensor arranged to measure sample well specific
temperatures from the sample wells, the at least one temperature sensor
being capable of measuring different temperatures from different sample
wells.
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The software means comprises processor executable instructions for controlling
the programmable processing device to correct, with a pre-determined mathemati-
cal rule, the measurement result related to each sample to be measured on the
basis of the sample well specific temperature measured from the particular sample
well containing that sample.

A computer readable medium according to an embodiment of the invention is en-
coded with a computer program according to an embodiment of the invention. The
computer readable medium can be, for example, an optical disc or an electronic
memory device.

The specific examples provided in the description given above should not be con-
strued as limiting. Therefore, the invention is not limited merely to the embodi-
ments described above.
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What is claimed is:
1. An optical measurement instrument comprising:

- at least one excitation light source (101, 102, 201, 201a) each of which be-
ing arranged to produce an excitation beam for at least one of samples
(103-109, 203-210) to be measured, each sample to be measured being
stored in one of a plurality of sample wells (111-117, 211-218, 311-314),

- atleast one detector (119, 120, 219, 219a) each of which being arranged to
detect an emission beam emitted by one of the samples to be measured
and to produce a detection signal responsive to the detected emission
beam,

- a processing device (121, 221) for producing a measurement result for
each sample to be measured on the basis of the detection signal related to
that sample, and

- at least one temperature sensor (122, 222, 222a, 311, 311a, 3311b, 311c¢)
arranged to measure sample well specific temperatures from the sample
wells, the at least one temperature sensor being capable of measuring dif-
ferent temperatures from different sample wells, and the processing device
is arranged to correct the measurement result related to each sample to be
measured on the basis of the sample well specific temperature measured
from the particular sample well containing that sample,

characterized in that the plurality of the sample wells (111-117, 211-218) are
movable with respect to the at least one temperature sensor (122, 222, 222a) so
as to enable each temperature sensor to measure the sample well specific tem-
peratures from more than one sample well and the at least one temperature sen-
sor is arranged to measure the sample well specific temperature from that particu-
lar sample well (112) that is at each time in a mechanical position enabling the de-
tector (119, 120) to detect the emission beam emitted by the sample stored in that
particular sample well.

2. An optical measurement instrument according to claim 1, wherein the tem-
perature sensor is arranged to measure the sample well specific temperature dur-
ing a time interval when the detector is detecting the emission beam from the
sample stored in the corresponding sample well.
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3.  An optical measurement instrument according to claim 1, comprising an inter-
face device (123, 223) for receiving a separate element (124, 224) including the
plurality of the sample wells.

4.  An optical measurement instrument according to claim 1, comprising an ele-
ment including the plurality of the sample wells.

5. An optical measurement instrument according to claim 1, wherein the
processing device is arranged to correct the measurement result related to each
sample to be measured according to the following rule:

Meor = M x F(T),

wherein Mo is the corrected measurement result, M is the measurement result,
and F(T) is a pre-determined function of the sample well specific temperature T
measured from the particular sample well containing the sample under considera-
tion.

6. An optical measurement instrument according to claim 1, wherein the
processing device is arranged to correct the measurement result related to each
sample to be measured according to the following rule:

Mcorr = M % Q(TO_T),

wherein Mo is the corrected measurement result, M is the measurement result, o,
and Ty are predetermined constants, and T is the sample well specific temperature
measured from the particular sample well containing the sample under considera-
tion.

7. A method for improving accuracy of measurement results taken with an opti-
cal measurement instrument that comprises:

- atleast one excitation light source each of which being arranged to produce
an excitation beam for at least one of samples to be measured, each sam-
ple to be measured being stored in one of a plurality of sample wells,

- at least one detector each of which being arranged to detect an emission
beam emitted by one of the samples to be measured and to produce a de-
tection signal responsive to the detected emission beam, and
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- a processing device for producing the measurement result for each sample
to be measured on the basis of the detection signal related to that sample,

the method comprising:

- measuring (401), with a temperature sensor, sample well specific tempera-
tures from the sample wells, and

- correcting (402) the measurement result related to each sample to be
measured on the basis of the sample well specific temperature measured
from the particular sample well containing that sample,

characterized in that the method further comprises:

- moving the plurality of the sample wells with respect to the temperature
sensor so as to enable the temperature sensor to measure the sample well
specific temperatures from more than one sample well, and

- measuring the sample well specific temperature from each particular sam-
ple well when that particular sample well is in a mechanical position enabl-
ing the detector to detect the emission beam emitted by the sample stored
in that particular sample well.

8. A method according to claim 7, wherein the sample well specific temperature
is measured during a time interval when the detector is detecting the emission
beam from the sample stored in the corresponding sample well.

9. A method according to claim 7, wherein the measurement result related to
each sample to be measured is corrected according to the following rule:

Meor = M x F(T),

wherein Mo is the corrected measurement result, M is the measurement result,
and F(T) is a pre-determined function of the sample well specific temperature T
measured from the particular sample well containing the sample under considera-
tion.

10. A method according to claim 7, wherein the measurement result related to
each sample to be measured is corrected according to the following rule:

Mcorr = M x Q(TO_T),
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wherein Mo is the corrected measurement result, M is the measurement result, o,
and Ty are predetermined constants, and T is the sample well specific temperature
measured from the particular sample well containing the sample under considera-
tion.

11. A computer program for improving accuracy of optical measurements taken
with an optical measurement instrument that comprises:

- atleast one excitation light source each of which being arranged to produce
an excitation beam for at least one of samples to be measured, each sam-
ple to be measured being stored in one of a plurality of sample wells,

- at least one detector each of which being arranged to detect an emission
beam emitted by one of the samples to be measured and to produce a de-
tection signal responsive to the detected emission beam,

- a programmable processing device for producing a measurement result for
each sample to be measured on the basis of the detection signal related to
that sample, and

- at least one temperature sensor arranged to measure sample well specific
temperatures from the sample wells, the at least one temperature sensor
being capable of measuring different temperatures from different sample
wells,

the computer program product comprising processor executable instructions for
controlling the programmable processing device to correct the measurement result
related to each sample to be measured on the basis of the sample well specific
temperature measured from the particular sample well containing that sample,
characterized in that the computer program product further comprises processor
executable instructions for controlling the programmable processing device to:

- control the plurality of the sample wells to be moved with respect to the at
least one temperature sensor so as to enable each temperature sensor to
measure the sample well specific temperatures from more than one sample
well, and

- control the at least one temperature sensor to measure the sample well
specific temperature from each particular sample well when that particular
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sample well is in a mechanical position enabling the detector to detect the
emission beam emitted by the sample stored in that particular sample well.
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