
A METHOD FOR ENSURING QUALITY OF A SAMPLE CARRIER
Technical Field  The present invention relates to a
method for ensur- ing the genuineness of a sample
carrier in connection with use of the sample carrier
in an analysis instrument 5 for in vitro diagnosis.
Background of the Invention       An instrument for
in vitro diagnosis provides a possibility to analyse
a sample taken from a patient in 10 order to make a
diagnosis of a health condition of the patient. It is
important that the results of the analysis are
accurate and within the specified error margins,
since an inaccurate analysis result may lead to
incorrect diagnosis, which may have hazardous
effects. 15The Directive 98/79/EC on in vitro
diagnostic medi- cal devices was recently introduced
in order to protect the health and environment of
patients and third parties in connection with use of
such devices. The devices falling under the In Vitro
Diagnostic Directive must be 20 designed and
manufactured in such a way that, when used under the
conditions and for the purposes intended, they will
not compromise, directly or indirectly, the clinical
condition or the safety of the patients. They must
achieve the analytical performances stated by the
manu- 25 facturer. Thus, the European Union has
established some requirements to be met by an in
vitro diagnostic device in order for it to be placed
on the European market. A manufacturer needs to be
able to guarantee that an 



analysis instrument returns results within a
specified 30 analytical performance. In fact,
according to the directive, the manufacturer must
have a quality assurance system continuously
monitoring the occurrence of any incidents which
could or has put a patient at risk. Therefore, it is
important to the manufacturer that not only 35 the
analysis instrument but also any accessories used in
2 connection with the analysis instrumentmeetspecific
performance requirements. There is therefore a need
for a manufacturer to control the quality of each
part in a system for performing a diagnostic
analysis. Thus, the manufacturer of an analysis
instrument wants to have a control of the quality of
accessories to be used with the analysis instrument.
Specifically, if the analysis instrument performs an
analysis comprising irradiating of a sample by
transmitting electromagnetic radiation through a
sample carrier holding the sample, the quality of the
sample carrier may greatly affect the results of the
analysis. A sample carrier of poor quality may render
the analysis results incorrect. In order to know the
analytical performance or accuracy of the analysis
results, the manufacturer needs to know the variation
in quality of the sample carriers.       Thus, it is
desired for the manufacturers of analysis instruments
to have an increased control of the quality of sample
carriers to be used in an analysis the instrument, in
order to be able to guarantee the performance of the
analysis instrument. Summary of the Invention
Embodiments of the invention seek to enable a
manufacturer of an analysis instrument to guarantee a
correct measurement result to be used in in vitro
diagnosis. Embodiments of the invention also seek to
enable the manufacturer of the analysis instrument to
control the origin of sample carriers to be used in
the analysis instrument.      An aspect of the
invention provides a method for ensuring the quality
of a sample carrier in connection with performing an
analysis of a sample in the sample carrier in an
analysis instrument for in vitro diagnosis, wherein
the sample carrier is provided with a symbol for
confirm-  



3 ing the compatibility of the samplecarrierwiththe
analysis instrument. The method comprises bringing
the sample carrier to an imaging position in the
analysis instrument, acquiring an image of the sample
carrier, and analysing the acquired image to detect
the presence of a symbol for identifying the
genuineness of the sample carrier. Where the sample
carrier is identified as genuine, the sample carrier
is approved for use in the analysis instrument and
the analysis instrument is enabled to perform an
analysis of the sample in the sample carrier. The
analysis comprises irradiating the sample by
transmitting electromagnetic radiation through the
sample carrier.       Embodiments of the invention
provide an integrated and automated control into an
instrument for in vitro diagnosis so that the
instrument will not work unless a genuine sample
carrier is used. This implies that the manufacturer
of the instrument will not be liable to guarantee
correct results from the instrument regardless of the
quality of the sample carrier. The manufacturer may
arrange the analysis instrument to be enabled for
performing an analysis only when the origin of the
sample carrier is known. Thus, the manufacturer may
prevent the analysis instrument to be used with a
sample carrier having an unknown origin and quality.
As the analysis instrument only is enabled for sample
carriers that are truly genuine (e.g. manufactured by
the manufacturer of the analysis instrument or under
its control), the manufacturer of the analysis
instrument knows the quality of the sample carrier
being used in the instrument and need not worry about
poor quality sample carriers causing errors in the
results from the analysis instrument. Thus, the
quality assurance system required by the In Vitro
Diagnostics Directive may be more easily managed,
since the manufacturer has control of the effects of
the sample carrier on the analysis results.
Specifically, the analysis instrument may be adapted
to perform a measurement based on optical response
from a  WO 2007/086794PCT/SE2007/000061 4 sample
being irradiated in the analysis instrument. In such
cases, the sample needs to be irradiated through the
sample carrier and the optical properties of the
sample carrier will affect the result. If the sample
carrier has 5 a rough surface or comprises undesired
materials, the sample carrier may affect the result
significantly. Since the analysis instrument only is
enabled to perform analyses on samples in sample
carriers of a known quality the possibility of
receiving correct results is greatly im- 10 proved.
The sample carrier may be placed on a carriage in the
analysis instrument and the carriage may be arranged
to transport the sample carrier to the imaging
position and further to an analysis position if the
sample carrier 15 is identified as genuine. This
implies that the sample carrier is automatically
transported between the imaging and analysis
positions and that there is no possibility to change
the sample carrier after the sample carrier has been
identified as genuine. 



20The analysing may comprise determining the presence
of specific features in the symbol. Thus, the
analysis may be arranged to merely identify some
characteristics of the symbol that may easily be
recognized. This makes the requirements on the image
analysis rather simple to 25 achieve. The symbol
preferably indicates the origin of the sample carrier
so that the analysis instrument merely accepts sample
carriers having a quality that the manu- facturer of
the analysis instrument may control. Thus, 30 the
symbol may be a trademark, a logotype, or a text that
indicates the manufacturer of the sample carrier.
Brief Description of the Drawings  The invention will
now by way of example be de- 35 scribed in further
detail with reference to the accompanying drawings.
WO 2007/086794PCT/SE2007/000061 5 



Fig. 1 is a flow chart of a method for ensuring the
genuineness of a sample carrier according to one
embodiment of the invention. Fig. 2 is a schematic
view of a sample carrier 5 illustrating a symbol for
identifying the genuineness of the sample carrier.
Fig. 3 is a schematic view of a set-up for analysing
the genuineness of the sample carrier. 10 Detailed
Descri.tion of a Presentl Preferred Embodiment
Referring now to Fig. 1, a method for ensuring the
genuineness of a sample carrier will be described.
The method is performed in conjunction with a
measurement being made on a sample in the sample
carrier. Thus, a 15 user fills a sample into the
sample carrier. The sample typically consists of a
body liquid, such as blood. The present invention is
suitable for use with a sample carrier in the form of
a cuvette having a cavity for receiving a sample by
capillary action. The sample may be 20 acquired by
applying the cuvette into contact with blood from a
pricked finger, whereby the sample may be drawn into
the sample carrier by means of capillary action.
The user then starts up an analysis instrument, step
2, which is to be used for analysing the sample. A
car- 25 riage may now be projected from the analysis
instrument and the user may place the sample carrier
on the carriage, step 4. The analysis instrument then
moves the carriage such that the sample carrier is
brought to an imaging position, step 6. A digital
camera in the analy- 



30 sis instrument records an image of the sample
carrier in the imaging position, step 8. The sample
carrier may be illuminated during recording of the
image so that a sharper image may be obtained. The
acquired image is transmitted from the digital camera
to a processing unit 35 of the analysis instrument,
step 10. The processing unit analyses the acquired
image, step 12. The processing unit may be programmed
to detect one or more specific features  WO
2007/086794PCT/SE2007/000061 6 in the image, which
features distinguish a symbol for identifying the
genuineness or origin of the sample carrier. For
example, the specific features may be the contour or
parts of a contour of a symbol. The symbol may 5 e.g.
be a trademark, a logotype, or text identifying the
origin of the sample carrier, whereby only a specific
manufacturer is allowed to use the symbol. Thus, the
presence of the symbol will guarantee that the sample
carrier has been produced by a certain manufacturer
and 10 that the quality of the sample carrier is
within known and acceptable ranges.       If the
sample carrier is identified as being genuine, the
analysis instrument is enabled to perform analysis on
the sample, step 14. The carriage is then brought 15
to a measuring position, step 16. Here, the sample is
irradiated by transmitting light through the sample
and the sample carrier. The transmitted light is
detected and the detected light is analysed in order
to analyse the sample, step 18. 



20Referring now to Fig. 2, a sample carrier 100
having a symbol for identifying its origin will be
described. The sample carrier 100 comprises a base
portion 102, which will not be irradiated by light
during analysis of a sample in the sample carrier
100. Thus, an operator may 25 touch and grip the
sample carrier 100 in the base portion 102 without
causing any interference in analysis results.
Further, the sample carrier 100 is provided with a
symbol 104, which is printed on the base portion 102.
Thus, the printed symbol 104 will not interfere with
the light 30 being transmitted through the sample
carrier 100 during analysis of a sample. The symbol
104 is here exemplified as the trademark of HemoCue
AB with a picture and the word "HemoCue". The
presence of this symbol 104 may be detected by
identifying by means of image analysis the 35 outer
shape of the picture and the filled circle as well as
the word "HemoCue". This implies that it is not
criti- cal that the symbol 104 is printed on a very
accurate  WO 20071086794PCT/SE2007/000061 7 position
of the base portion 102. Further, the presence of the
symbol 104 may be damaged to some extent. As long as
the overall appearance of the symbol 104 is intact,
the presence of the symbol 104 may be correctly
detected. 5 Thus, the printing of the symbol 104 on
the sample carrier 100 is not required to be very
accurate. 



The sample carrier 100 further comprises a sample
receiving cavity 106, which is arranged to receive a
sample. The sample may be introduced into the sample
receiv- 10 ing cavity 106 by means of capillary
action. At least the walls of the sample receiving
cavity 106 are transparent to light, such that light
may be transmitted through a sample in the sample
receiving cavity 106 for analysing the sample.
15Referring now to Fig. 3, the set-up of an analysis
instrument 200 will be described. The analysis
instrument 200 comprises a carriage 202 that is
connected to a motor and a control unit (not shown)
for controlling the movement of the carriage 202.
When the analysis instrument is 20 turned on, the
carriage 202 may be projected in order to receive a
sample carrier 100. Alternatively, the carriage 202
may be manually projected or a lid may be opened for
enabling the sample carrier 100 to be placed on the
carriage 202. The control unit is arranged to move
the car- 25 riage 202 to an imaging position and to a
measuring position; the carriage 202 being
illustrated in broken lines in these positions in
Fig. 3. The analysis instrument 200 further comprises
a camera 204 that is arranged to view the sample
carrier 100 in the imaging position. The cam- 30 era
204 is arranged to record a plan view of the sample
carrier 100. The analysis instrument 200 may also
comprise a light source (not shown) for illuminating
the sample carrier 100 in the imaging position in
order to improve the brightness of the acquired image
and facili- 35 tate detection of the presence of the
symbol 104 on the sample carrier 100. The camera 204
is connected to a processing unit 206, which is
arranged to perform image 8 analysis for detecting
the presence of the symbol 104.  The analysis
instrument 200 further comprises a light source 208
and a detector 210 arranged in the measuring
position. The light source 208 and the detector 210
are 5 arranged at opposite sides of the sample
carrier 100 when positioned in the measuring
position. Thus, the detector 210 will detect light
that has been transmitted through the sample in the
sample carrier 100. The light source 208 may be one
or more light emitting diodes for emitting 10 light
at one or more specific wavelengths. However, the
light source 208 may be any other kind of light
source that emits light in a range of wavelengths or
at one or more specific wavelengths. The detector 210
may comprise a photodiode that detects the amount of
light that has 



15 been transmitted. A first wavelength may thus be
emitted and the photodiode may then detect the amount
of transmitted light of the first wavelength.
Thereafter, a second wavelength is emitted and the
photodiode detects the amount of transmitted light of
the second wavelength. 20 Alternatively, the detector
210 may comprise a prism or grating or any other
means for splitting light of different wavelengths,
and a CCD (charge-coupled device) for detecting the
amount of light of different wavelengths. The
detector 210 is further connected to the processing
25 unit 206, which may analyse the detected light in
order to determine desired features of the sample.
The analysis instrument 200 may further comprise a
display (not shown) and the analysing unit 206 is
arranged to output results of the analysis of the
sample on the display. 30It should be emphasized that
the preferred embodi- ments described herein are in
no way limiting and that many alternative embodiments
are possible within the scope of protection defined
by the appended claims. For example, the carriage 202
may be controlled 35 manually, in that the user
manually projects the carriage 202 in order to place
the sample carrier 100 on the carriage 202 and then
pushes the carriage 202 into the imag-  9 ing
position and the measuring position. As a further
alternative, the carriage 202 may be connected to a
spring which brings the carriage 202 to the imaging
position, when the user releases the carriage 202
from a 5 locked, projected position. Also, any
combination of manual handling and actuation by
spring or motor may be used for bringing the carriage
202 between a projected posi- tion, the imaging
position and the measuring position. 



WO 2007/086794PCT/SE2007/000061 10 CLAIMS       1. A
method for ensuring the quality of a sample carrier
in connection with performing an analysis of a 5
sample in the sample carrier in an analysis
instrument for in vitro diagnosis, wherein the sample
carrier is provided with a symbol for confirming the
compatibility of the sample carrier with the analysis
instrument, said method comprising: 10bringing the
sample carrier to an imaging position in the analysis
instrument, acquiring an image of the sample carrier,
analysing the acquired image to detect the presence
of a symbol for identifying the genuineness of the
sample 15 carrier, and      where the sample carrier
is identified as genuine, approving the sample
carrier for use in the analysis instrument and
enabling the analysis instrument to perform an
analysis of the sample in the sample carrier, 20said
analysis comprising irradiating the sample by
transmitting electromagnetic radiation through the
sample carrier. 



2. The method according to claim 1, wherein the sam-
25 ple carrier is placed on a carriage in the
analysis instrument and the carriage is arranged to
transport the sample carrier to the imaging position
and further to an analysis position if the sample
carrier is identified as genuine. 30        3. The
method according to claim 1 or 2, wherein the
analysing comprises determining the presence of
specific features in the symbol.  11        5. The
method according to claim 3, wherein the symbol is a
logotype.           6. The method according to claim
3, wherein the sym5 bol is text.        7. The method
according to any one of the preceding claims, wherein
the image is acquired by means of a camera.       8.
The method according to any one of the preceding
claims, wherein the sample carrier is a cuvette
adapted to acquire a blood sample. 


