A METHOD FOR ENSURI NG QUALI TY OF A SAMPLE CARRI ER

Technical Field The present invention relates to a
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i mportant that the results of the analysis are
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cal devices was recently ilntroduced 1n 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 Dlagnostic 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.
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analysis instrument returns results within a specified

30 analytical performance. In fact, according to the direc-
tive, the manufacturer must have a quality assurance sys-
tem continuously monitoring the occurrence of any incil-
dents which could or has put a patient at risk. There-
fore, it is important to the manufacturer that not only
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An aspect of the invention providés a methed for
ensuring the quality of a sample carrier in ccnnection 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-
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20The anal ysing may conprise determ ning the presence

of specific features in the synbol. Thus, the

anal ysis may be arranged to nerely identify sone

wé hRbastari stics of the synbol that may easii:(yymogmoogﬂ
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anal ysis rather sinple to 25 aghi eve. The synbol
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ses on samples in sample carriers of a known gquality the
possibility of receiving correct results is greatly im-
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
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.

The 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
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,
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-
scribed i1n further detail with reference to the accompa-

nying drawings.



Fig. 1 is a flowchart of a nethod for ensuring the
genui neness of a sanple carrier according to one
enbodi ment of the invention. Fig. 2 is a schematic
wo k@osfesa sanple carrier 5 illustrating a syabokzeb@ooos:
identifying the genui neness of the sanple carrier.
Fig. 3 is a schematic view of g set-up for analysing
t he genui neness of the sanple carrier. 10 Detail ed
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canera I n tthe analy
present lnventlon is suitable for use with a sample car-

rier in the form of a cuvette having a cavity for recelv-
ing 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 car-
riage, 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



30 sis instrunent records an image of the sanple
carrier in the imging position, step 8. The sanple
carrier may be illum nated during recording of the

wo fR9Ms5Q that a sharper image may be obt ai nedrsgA@/000061
acquired image is transmtted fromthe digital canera
to a processing unit 35 of the analysis instrunent,
step 10. The processing unit anal yses the acquired
i mage, theepmd@e, Mielqiv deessireg dhstimpyidie proegbated
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to analg/se t he “sanpl e, steE 18. ) . )
the sample carrier. The transmitted light is detected and
the detected light is analysed in order to analyse the
sample, step 18.
20 Referring 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 Dbeing 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



20Referring nowto Fig. 2, a sanple carrier 100

havi ng a synbol for identifying its origin will be

descri bed. The sanple carrier 100 conprises a base

wo NobAsER4102, which will not be irradiated byctagdhtroooost
during analysis of a sanple in the sanple carrier

100. Thus, an operator may 25 tpuch and grip the

sanple carrier 100 in the base portion 102 w t hout
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accyhgtBument 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 move-
ment 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 manuvally projected or a lid may be opened for
enabling the sample carrier 100 to be placed on the car-
riage 202. The control unit is arranged to move the car-
25 riage 202 to an imaging position and to a measuring posi-
tion; 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 alsoc com-
prise a light source (not shown) for illuminating the
sample carrier 100 in the imaging position in order to
improve the brightness of the acguired 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



The sanple carrier 100 further conprises a sanple
receiving cavity 106, which is arranged to receive a
sanpl e. The sanple may be introduced into the sanple
wd 8088679410 i ng cavity 106 by means of capi | b@r/ye2007/000061
action. At |least the walls of the sanple receiving
cavity 106 are transparent to Ig ght, such that |ight
may be transmitted through a sanple in the sanple
receingilygileafprydddéctiorg dited wpeiesgntheo§anipd esymbol 104.
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35 manually, in that the user manually projects the carriage
202 in order to place the sample carrier 100 on the car-
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15 been transmtted. A first wavel ength may thus be
emtted and the phot odi ode may t hen detect the anount
of transmitted light of the first wavel ength.
wolhef&afdser, a second wavel ength is enmtted pogsEbe 000061
phot odi ode detects the amount of transmtted |Iight of
the second wavel ength. 20 Altegnatively, the detector
210 may conprise a prismor grating or any other
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no way limting and that many alternative enbodi nents
are possible within the scope of protection defined
by the appended clains. For exanple, the carriage 202
may be controlled 35 nmanually, in that the user
manual 'y projects the carriage 202 in order to place
the sanple carrier 100 on the carriage 202 and then
pushes the carriage 202 into the imag- 9 ing
position and the neasuring position. As a further
alternative, the carriage 202 may be connected to a
spring which brings the carriage 202 to the inmaging
posi tion, when the user releases the carriage 202
froma 5 | ocked, projected position. Al so, any
conmbi nati on of manual handling and actuation by
spring or notor may be used for bringing the carriage
202 between a projected posi- tion, the imging
position and the neasuring position.




WD 2007/ 086794PCT/ SE2007/ 000061 10 CLAI M5 1. A
met hod for ensuring the quality of a sanple carrier
in connection with performng an analysis of a 5
weHIRhR794N the sanple carrier in an anal ySi SPCT/SE2007/000061
instrunment for in vitro diagnosis, wherein the sanple
carrier is provided with a synpgl for confirmng the
conpatibility of the sanple carrier with the anal ysis
instrunment, said nmethod conpELAIME: 10bringi ng the
sanple carrier to an imging position in the analysis
i nstrument, ., acquiri an i mage of. the sanple carrier
anal ysin 't%émé&hﬁé:g§ CREJEIPY bRt eMatHe GfegefaBple
of gagyibol if oronmeritidny wight berfenul meres samefl yishe of a
sanBhfple LRATEME sald carri¥helf Lhe ﬁgiygf% G5t Ghent
tHe anpl e
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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
carrier, and

where the sample carrier is identified as genuine,
approving the sample carrier for use in the analysis in-
strument and enabling the analysis instrument te perform
an analysis of the sample in the sample carrier,

said analysis comprising irradiating the sample by
transmitting electromagnetic radiation through the sample
carrier.

2. The method according to c¢laim 1, wherein the sam-
ple carrier is placed on a carriage in the analysis in-
strument 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.

3. The method according to claim 1 or 2, wherein the
analysing comprises determining the presence of specific
features in the symbol.

4. The method according to claim 3, wherein the sym-
bol is a trademark.



2. The nethod according to claim1, wherein the sam
25 ple carrier is placed on a carriage in the
anal ysi s instrument and the carriage is arranged to
wo foafiededist t he sanple carrier to the i magi NgrEDSEZ0T000061
and further to an analysis position if the sanple
carrier is identified as genuine. 30 3. The
nmet hod according to claim1l or 2, wherein the
anal ysi n§- cbhprireekodaaerandiingg tehelpidsdncehefein the sym-
spegdl &sf galvgesypa. the synbol . 11 5. The
nmet hod according to claim3, wherein the synbol is a
| ogot ype. 6. The nethod according to claim
3, wherebn The syhsodoicdordiagt to claim ¥, wWhwraiet hbe sym-
accedi ng texany one of the preceding clains, wherein
the image is acquired by neans of a canera. 8.
The net hod according to any one of the preceding
cl ai ms, WheTke nu¢tieod aploerddagr terang eneuwvetiies preceding

ada%tl%.dLmEO FROLLLR end! 0 eSaWPLEquired by means of a cam-
era.
10 _
8. The method according to any one of the preceding
claims, wherein the sample carrier is a cuvette adapted
to acquire a blood sample.



