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20 microscopy techniques.
In flow cytometry, suspended fluorescence labelled

cells are passed, one by one, through a flow channel ‘in
front of a laser beam and the fluorescence of several
different wavelengths can be measured, as well as the

25 forward and orthogonal light scatter. Thus the labelling
of several different fluorophores, as well as the size
and granularity of the cells may be analysed. Flow
cytometry methods are disclosed in e.g. US 3,826,364,
US 4,248,412 and US 5,047,321.

30 Fluorescence microscopy is generally conducted by
irradiating a fluorescent sample to be studied, usually
smeared onto a microscope slide, with electromagnetic
radiation of a specific shorter wavelength, causing

fluorophores in the sample to. absorb said radiation and



| onger wavel ength. The emtted radiation is detected

using a mcroscope equi pped with a chromatic filter,
worooan1Bsaui val ent nonochromat or, whi ch essent i BCT/§EM01/§00283

allows the emtted | onger wavel ength radiation to

pass. In US 4,125,828 and US 2006/ 0017001 are

di scl osed fl uorescence mi croscopes and net hods for

detect.ing a fluorescent. s | e which has, been sneared ‘e
ont o PR LTERCEPER T el S U E Y5 A Xt R o7 sPPectELe
an assayeandasabphethn xThe eerfbrtederatimerant i bn détected

flu ntl.y. i t ,
L SER9" e ShaL a0 | oSl s R ool S0 e, o
5, 9321 498yl vihbe et Hhereichsoma ked, Which ¢ sert Bahhy only

ggggéggﬁﬁgttyeléﬁﬁ%&@@ BEh & DO Ay P B ZMi 14 @14 ODbE to pass.

t, after which the bl ood e drawn j nt
a scan cab? |¥&rd. 1aheB 45 13 %Sdp%ﬁé:jr(!\jf%r—édéjca?ﬁ%qdwcj?osed
usi ngl@otaesesnbeanl abd stopss natid anechodis t hier faestectiag a
Gaussj an_wai st that jntersect pi
el e e R e R
capihlargsthpe ehidés the dianeter of the Gaussian

19ai st tings @§659$%%P4@§ ftheg] WS dhe, £ap) 1 LRk Ysample

and excites any f rescent matter in this region. The
f 1 udrEsERRe ef P F o E NP RUPRHR bHOR sOBet BreBRS Bl Vi gheined

?ﬁte@épngTb@mbaﬁﬁﬁtihgfléI&y@$@a§§mp?@0bﬁeanrggh@nn@f

e capj!llar and the fluoresc at.regipn.is .
al soL et BWPeRt - ef B, 014 ?ﬁ?%cﬂa?fg&%rgd%%gf%ﬁéwédwg?)%%nglow 8
of thexsdnpliehi s dchndedofor fitoneesernte. lalpelUBed antibody

006/ 00247586, ' d i :
i onafardaaRspelpLbae 2 Do-AES SEA0E MM ofng proge
cel IBikEude st odeawn AERBP d ngCad thel Hl38Y osele nbthdad

all gghls1are thugrgssenthyihabel 1 gderbyéa@nhyitheis narrowed
target cells are al so_magneti cal |

| abel P eblBef PrBaftpl & F3Y Fja%’édw?hg‘él gﬁg{ﬁ‘lbg’gt%;%%& the

bet vegpilvaryedyreshaped thgseisltmwisatestavedbyumpye region

A0 RSO BRLLL LEPLLE B LE Py PUEBLLRL b Gauestan
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excites any fluorescent matter in this region. The
fluorescence from this region is detected by a light
detector. The laser then illuminates another region of

25 the capillary, and the fluorescence of that region is
also detected, etc. In this way a predetermined volume of
the sample is scanned for fluorescence.

In US 2006/0024756 a device, method and algorithm

for enumeration of fluorescently and magnetically

30 labelled cells is disclosed. According to the disclosed
method all cells are fluorescently labelled, but only the
target cells are also magnetically labelled. The labelled
cell sample is placed in a chamber or cuvet between two
wedge-shaped magnets to selectively move the magnetically

35 labelled cells to an observation surface of the cuvet. A
LED illuminates the cells and a CCD camera captures the

images of the fluorescent light emitted by the target
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25 another light transmitting material, and has the ability

to conduct light like an optic fibre or wave guide. The
presence of antigen in the liquid sample is detected by
measuring the light intensity at the edge of the wall,
i.e. the light guided by the wall which emanate from the

30 fluorescing antibodies present at said wall.

Summary of the Invention

It is an object of the invention to provide a simple
analysis for detecting fluorescently labelled biological
35 components of a liguid sample. According to one aspect of
the invention it is an object to provide a simple

analysis for volumetric enumeration of fluorescently
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t he ¢RapukLreNinEBytliYe with a liguid sample such that the

fluorophore conjugated molecule binds to a specific
molecular structure of a biological component in the
25 liquid sample, introducing the liquid sample into a
measurement cavity of a sample acquiring device, said
measurement cavity having a predetermined fixed
thickness; irradiating an area of the sample in the
measurement cavity with electromagnetic radiation of a
30 wavelength corresponding to an excitation wavelength of
the fluorophore; and detecting fluorophore labelled
biological components in the entire thickness of the
measurement cavity, said detecting comprising acquiring a
digital image of the irradiated area in the measurement
35 cavity.
The sample acquiring device provides a possibility

to directly obtain a sample of whole blood into the meas-
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Further, the fixed thickness of the measurement
cavity provides a possibility to determine the count of
biclogical components per volumetric unit of the liquid
sample. Since the method is arranged to detect

30 fluorophore labelled biological components in the entire
thickness of the measurement cavity, it is possible to
perform analysis of the liquid sample quickly. There is
no need to await that the biological components of
interest settle within the measurement cavity or are

35 drawn to an observation surface.

The biological components of the liquid sample may

be, e.g., eukaryotic cells, such as mammalian cells (e.qg.
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the sample acquiring device provides a well-defined
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thickness to the optical measurement, which may be used

25 for accurately determining the count of fluorophore
labelled biological components per volumetric unit of the
liquid sample. A volume of an analysed liquid sample will
be well-defined by the thickness of the measurement
cavity and an area of the sample being imaged. Thus, the

30 well-defined volume could be used for associating the
number of fluorophore labelled biological components to
the volume of the sample such that the volumetric count
of fluorophore labelled biological components is
determined.

35 The measurement cavity preferably has a uniform
thickness of 50-170 micrometers. A thickness of at least

50 micrometers implies that the measurement cavity does
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and may thus, at least to some extent, be handled by
means of statistically correcting results at least for

25 large values of the count of fluorophore labelled
biological components. This statistical correction may be
based on calibrations of the measurement apparatus. The
deviations will be even less for a measurement cavity
having a thickness of no more than 150 micrometers,

30 whereby a simpler calibration may be used. This thickness
may not even require any calibration for overlapping
biological components.

Further, the thickness of the measurement cavity is
sufficiently small to enable the measurement apparatus to

35 obtain a digital image such that the entire depth of the
measurement cavity may be analysed simultaneously. If a

magnifying system is to be used in the measurement
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the sanplge BYx&PUMIMEhdde HEMPRS Blasurement cavity allows

an analysis of a well-defined volume of the sample. In

25 particular, an area of the measurement cavity is adapted
to be imaged in order to provide analysis of a well-
defined volume of the sample, whereby volumetric
enumeration of a biological component in the sample may
be obtained. The area being imaged together with the

30 thickness of the measurement cavity provides a well-
defined volume of the sample. By counting the number of
labelled biological components within this static volume,
the volumetric count of the biological components in the
sample may be easily obtained. The volumetric count may

35 be obtained by analysing a digital image of the volume.
Thus, a volumetric count may be achieved without the need
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throughout the analysis. Since, as stated above, the
method is arranged to detect fluorophore labelled

25 Dbiological components in the entire thickness of the
measurement cavity and there is no need to draw or
immobilise the biological components of interest to an
observation surface, there is also no need to immobilise,
or in any other way avoid dissolution/suspension, of the

30 reagent or any component of the reagent. On the contrary,
using a dissolvable/suspendable reagent,Apreferably an
easily dissolvable/suspendable reagent, facilitates
mixing of the reagent with the liquid sample and
accelerates any reactions between the reagent and the

35 liquid sample including the biological component to be

measured.
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The molecular structure may be any specific
molecular structure of a biological component, e.g., a
25  cell surface marker, such as CD4 or CD8, or an intra
cellular structure, such as DNA. A cell surface marker is
herein defined as any molecular characteristic of the
plasma membrane of a cell which is accessible from the
outside of the cell, such as an antigen or epitope. This
30 implies that any types of cells may be detected for any
purpose, such as detecting and enumerating CD4+ cells for
the sake of monitoring an HIV infection.
The amount of fluorophore conjugated molecule is
preferably selected so that there is a sufficient amount
35 to bind to the biological components. In order to ensure
that essentially all targeted biological molecules are
adequately labelled by the fluorophore conjugated
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int%ggHC€geif£8uid. Then, the capillary forces of the sample
inlet and the measurement cavity will draw up a well-

25 defined amount of liquid into the measurement cavity.
Alternatively, the liquid sample may be sucked or drawn
into the measurement cavity by means of applying an
external pumping force to the sample acquiring device.
According to another alternative, the liquid sample may

30 be acquired into a pipette and then be introduced into
the measurement cavity by means of the pipette.

The sample acgquiring device may be disposable, i.e.
it is arranged to be used only once. The sample acquiring
device provides a kit for performing a count of

35 fluorophore labelled biological components, since the
sample acquiring device is able to receive a liquid

sample and holds all reagents needed in order to present
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the secoi;Sih istcording to an alternative embodiment the
mixing of the reagent with the liquid sample may be
25 performed before the liquid sample is introduced into the
measurement cavity. According to another alternative,
mixing may be performed in at least two steps, wherein a
first step is performed before the sample is introduced
into the measurement cavity and the second step is
30 performed in the measurement cavity. This implies that
sample preparation is at least partly made outside the
sample acquiring device and that the sample acquiring
device. However, the advantage of using a sample
acquiring device having a measurement cavity with a fixed
35 thickness is still maintained. Thus, the method provides
a possibility to determine the count of biological

components per volumetric unit of the liquid sample.
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wherein biological components exhibiting the fluorophore
25 are distinguished as fluorescing dots emitting
electromagnetic radiation of a wavelength corresponding
to an emission wavelength of the fluorophore. The digital
image is conveniently acquired through the use of a CCD
camera incorporated into a fluorescence microscope, the
30 microscope preferably being adapted, conveniently through
the use of a chromatic filter, to essentially only allow
the wavelength of the electromagnetic radiation emitted
by the fluorophore to reach the camera.
The detection of the fluorophore labelled biological
35 components preferably further comprises digitally
analysing the digital image for identifying biological
components exhibiting the fluorophore and determining the
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25 The analysing may comprise identifying areas of high
emission of electromagnetic radiation, of a specific
wavelength corresponding to the emission wavelength of
the fluorophore with which the biological component is
labelled, in the digital image. The analysing may further

30 comprise identifying light dots in the digital image
resulting from specific emitted electromagnetic
radiation. Since the fluorophore conjugated molecules may
be accumulated around the targeted biological components,
the emission of the specific fluorescence may have peaks

35 at separate points. These points will form light dots in
the digital image that may be detected as corresponding

to a targeted biological component.
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relates to a system for volumetric enumeration of
fluorophore labelled biological components in a liquid
sample, said system comprising a sample acquiring device

25 as defined above; and a measurement apparatus comprising
a sample acquiring device holder arranged to receive the
sample acquiring device which contains a liquid sample in
the measurement cavity, a light source arranged to
irradiate the liquid sample with electromagnetic

30 radiation of a predetermined wavelength, an imaging
system, comprising a digital image acquiring means for
acquiring a digital image of the irradiated sample in the
measurement cavity, wherein fluorophore conjugated
biological components are distinguished in the digital

35 image by selective electromagnetic wavelength imaging,
and an image analyser arranged to analyse the acquired
digital image for identifying fluorophore conjugated
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Fig. 4 is a flow chart of a method according to an

embodiment of the invention.

25 Detailed Description of a Preferred Embodiment

Referring now to Fig. 1, a sample acquiring device

10 according to an embodiment of the invention will be
described. The sample acquiring device 10 is disposable
and is to be thrown away after having been used for

30 analysis. This implies that the sample acquiring device
10 does not require complicated handling. The sample
acquiring device 10 is formed in a plastic material and
is manufactured by injection-moulding. This makes
manufacture of the sample acquiring device 10 simple and

35 cheap, whereby the cost of the sample acquiring device 10
is kept down.



descri bed. The sanple acquiring device 10 is

di sposable and is to be thrown away after having been
wais@d/1iBss anal ysis. This inplies that the sanpP@I/SE2007/000283

acquiring device 10 does not require conplicated

handl i ng. The sanpl e acquiring vice 10 is fornmed in

a plastic material and is manufactured by

i nj ecti onh&oyhEbNE. aa@uﬁigﬁge§e@ﬁ@@f@@téwﬁpﬁﬁségea body
e sinp

| e acquirin C
thgg%%g?r rbth@gﬁﬁﬁpbésaéqﬁ???nggdev?%%h1@g¥sbﬁe£?u¥hed by
dowan Thpesahplewathouti agudéng centOisbapfesesca badynalysis

”E”Pgéuigs “@h&hbgﬁ u?4b§f§olﬁasm€£8£?£?¥ogg feuched £ ¢ 4

y an operat or w causi ng an erence In
fanahgsdsrrésuppsanFhesbaserpdratss- hBkke ppopeectbars 166 are

tha£r£hhgédh9hg§rtthaﬂhénééﬂﬁlé BPRRL AL HG  ddPfce 10 will be
proj ection are,arranged such that the sanp

acqﬁ?FFﬁ@tiﬁvPEEliéoﬂFﬂllBet%%r?%%%Y?lﬁo%PPFBﬁEHSrn
t he anal yséssappas atdguirihe sevpte BCOLLFtNgr devheLises a

i atnbS; E0RF MG bR wEER Bppbareh Whi 12 GECRRRC Receen

1Ganpbeoatyeai vahys devtboén10he heampl & sabeihgiagrdaygédesdb0, the

C'°§ﬁ139 58 Hgoé Eénggét%ﬁ S?Qéé'96ye%8ﬁ08%h§rc£ﬁ§£eg
in the sanp e sanpl e
ConfitRi LA2EY FPERST ha exeekbedrinf thpeSampbeelntati +Pnglhe

deVéQﬁpl@ {a1cal L @WebEMbhoOd: £ b@tﬂraM@ ERtOriBe of the

d 10.
dovbeer T8 b e SEoe SesLd ERBnRer Sy bS chbpingo be drawn
15| ubnophohe bahpléedc@ubtbggc@évnoapb@enTBe samphlasacquiring
cel s, iL0 {hecform fc8m§§f§859%§8ﬁaﬁ8¥£t¥o§0c8ﬁ£@E§Sd

bet ween opposite wal'l s de’t e acquiring
deviteorophghe h@b@bl@ﬁeh%Oéggi@§l200m30@¢mbﬁgeauch as

compuni gat i ANe Mkt Botheo8agPhéa bt Ehed8. cdPeLyabbSarranged
deflnlng t he neasurenent ca V|tg§20 are arranged cl pser

tog%?h@?ePh%HpPﬁétﬁaWF%lelPﬁé ahPF eSFHPEE i@qu§ﬁéﬁg device
20 hatoa Tapihtasyrénene ﬁaylﬂYaEObiQOﬂrfﬁﬂ@éﬁhQnSaﬁple

DL et b L by RSB VL 20y T L o
f r ode2achnot hiee méa&ubementonevéts.ZGhere arranged closer
together than the walls of the sample inlet 18, such that
a capillary force may draw blood from the sample inlet 18
25 into the measurement cavity 20.

The walls of the measurement cavity 20 are arranged
at a distance from each other of 140 micrometers. The
distance is uniform over the entire measurement cavity
20. The thickness of the measurement cavity 20 defines

30 the volume of blood being examined. Since the analysis
result is to be compared to the volume of the blood
sample being examined, the thickness of the measurement
cavity 20 needs to be very accurate, i.e. only very small
variations in the thickness are allowed within the

35 measurement cavity 20 and between measurement cavities 20
of different sample acquiring devices 10. The thickness
allows a relatively large sample volume to be analysed in
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25 overlapping labelled cells will be larger for larger cell
counts. The statistical correction may be determined by
means of calibration of a measurement apparatus. As an
alternative, the statistical correction may be determined
at a general level for setting up measurement apparatuses

30 to be used in connection to the sample acquiring device
10. It is contemplated that the sample acquiring device
10 could be used to analyse counts of fluorophore
labelled cells as large as 50 x 10% labelled cells/litre
blood.

35 According to an alternative embodiment, the
detection of fluorophore labelled biological components

is used for determining whether a specific biological
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Since the reagent is to be dried onto a surface of a
narrow space, the liquid will have a very small surface
in contact with ambient atmosphere, whereby evaporation

25 of the liquid is rendered more difficult. Thus, it is
advantageous to use a volatile liquid, such as methanol,
which enables the liquid to be evaporated in an effective
manner from the narrow space of the measurement cavity.

According to an alternative manufacturing method,

30 the sample acquiring device 10 is formed by attaching two
pieces to each other, whereby one piece forms the bottom
wall of the measurement cavity 20 and the other piece
forms the top wall of the measurement cavity 20. This
allows a reagent 22 to be dried onto an open surface

35 before the two pieces are attached to each other. Thus,
the reagent 22 may be solved in water, since the solvent
need not be volatile.



advant ageous to use a volatile liquid, such as

nmet hanol , which enables the liquid to be evaporated in
wa@eooefiixssii ve manner from the narrow space of PEESE2007/000283

measurenent cavity. According to an alternative

manuf act uri ng method, the sanplg acquiring device 10

is formed by attaching two pieces to each other,

wher eby ohe péggent 02 MEméechobt Dse vehe ©f m@@e fluorophore

neagurenen# éaV|%¥ Zg.and %He of her glece or to bind

t opRAY FIBF L nE b RS0 Blent “EatPty©2 le%h?EeaF 8 eg © »in

reagent 2Retbdfbe doiedudatrostnuopenesohéagetbeistict b the

tmotgkggggdaﬁfoggg F 888%8§8Ht°t9§5h Jguﬁecéfﬁ The

reagen since t
f%eeﬁtﬁéﬁtﬁéev@aﬁtbeeaTﬁ@l%eﬁ@éﬁ@cezmﬂﬁyeéonﬁucbeaén@D4 or

or gpge Wh@@fQDBQB§dCQHM§QétﬁQkéBtt@@@h@ﬁ wibR the reagent
es are. ad ind to a s$e0| i ¢ nol ecu

ant i po
strégtu Eecﬂ%Fé%?gf?gtWt?6fa?ﬁet?a?b% eHObFB?oéPEQFflC
conmomeanlasushrastareebf tHbetstoacédreloay belascethus

surfagemu Fh %%E?ﬁorngBre?gggg ?%bggould

es C e reagen
Jihntpbe@ﬁesbhylboatalEOSDfﬁQCL@nth@m@@etsf@ﬁ aotébatur to

StrH?EHiﬁc@iytD§bé§r§8£€909£089 Eﬁé'%ar%@@éd cells

accunulatlng at the cells. The reagent shoul
pr efeFapFi2 %ﬁt%?ﬁe§hpglEh%n?nghﬁﬁn?%l%F aﬁ?%%oﬂ?p%ées that
dlsésséhtyalapeth@Oéht@ﬁé DébémﬁeﬁatQElgdaﬁé|fﬁuorescent and

tiall
Chalo s ahY i BR Shb Ry cHEr PRt pAnART acTiaf Pal 1 ERYL 8e the
15| usemptent Fantheay thesebelthspfyedebecteduiplas of

d'gfiébréﬁﬁgfe E?fﬂﬁgéé | enc FYpEDEL, LheLk %%ih gLten

be a surptus of ore conjugated anfib
whi éntarnixed intBhai R @Odnpiﬁ§m®+o%@epﬁa§ﬁﬁUSTﬁ§ antibodies

surptus givanki hedbesn¥ihk! gbwebéchgﬁBﬁﬁaoyévei0$E
back round | evel ,of fluo

n the bl ood
R RSreRes 4 FhBdPoeoqs Prant ar Dee cacoepPLaErR)
20e dnsibogueshablEhGVEarQEEehackglsunﬂlﬂebeldbétlngulshable

f'“8§8§0€ﬂ §E§ é&ﬁ&eﬂévéf yffﬁ?? QQERéése ot her

const | uen e ac rhg part in
t he chenTh@Ir©a@@mhg220maE g150c@®m3rb$eaobh%adconstltuents,
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binding to, e.g., cells of a blood sample, or non-active,
25 i.e. not taking part in the binding. The active
constituents may e.g. be arranged to facilitate the
binding of the antibodies to their respective target
molecular structures. The non-active constituents may
e.g. be arranged to improve attachment of the reagent 22
30 to the surface of a wall of the measurement cavity 20.
Within a few minutes, the blood sample will have
reacted with the reagent 22, such that the fluorophore
labelled antibodies have bound to the targeted cells.
Referring to Fig. 2, another embodiment of the
35 sample acquiring device will be described. The sample
acquiring device 110 comprises a chamber 120 forming the

measurement cavity. The sample acquiring device 110 has
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source 34 may be a LED, which in conjunction with a
25 chromatic filter irradiates light 48 corresponding to an
excitation wavelength of the fluorophore used with the
sample. The wavelength should further be chosen such that
the absorption of fluorescent compounds of the sample
other than the fluorophore labelled components is rela-
30 tively low. Further, the walls of the sample acquiring
device 10 should be essentially transparent to the
wavelength. After passing through the chromatic filter,
the light is directed to the sample through the use of a
dichroic mirror 35. The fluorophores which are
35 accumulated around (or inside) the labelled bioclogical
components of the sample, such as cells, will absorb this

light 48 of a specific wavelength and emit light 50 of a
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I hderot OuREeVEnt, LLoht neLoembled DY LDE o prevent
light not emitted by the fluorophores of the sample from
reaching the image acquiring means 40, a chromatic filter
may be used. The magnifying system 38 may be arranged to

25 provide a magnifying power of 3-50x, more préferably 3-
100x, and most preferably 3-4x. Within these ranges of
magnifying power, it is possible to distinguish labelled
cells. The image may be acquired with an improved
resclution in order to allow lower magnifying power to be

30 used. Further, the depth of field of the magnifying sys-
tem 38 may still be arranged to at least correspond to
the thickness of the measurement cavity 20.

The magnifying system 38 may comprise an objective
lens or lens system 42, which is arranged close to the

35 sample holder 32, and an ocular lens or lens system 44,
which is arranged at a distance from the objective lens

42, The objective lens 42 provides a first magnification
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preferably 3- 100k, and nost preferably 3-4x. Wthin
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blood cells. The imaging system 36 will define an area of
25 the measurement cavity 20, which will be imaged in the
digital image. The area being imaged together with the
thickness of the measurement cavity 20 defines the volume
of the sample being imaged. The imaging system 36 is set
up to fit imaging blood samples in sample acquiring
30 devices 10. There is no need to change the set-up of the
~imaging system 36. Preferably, the imaging system 36 is
arranged within a housing such that the set-up is not
accidentally changed.
Alternatively, the system 30 may comprise more than
35 one imaging system 36, whereby emitted fluorescence of
different wavelengths may be directed to respective
different imaging systems. Directing the different



wherein the entire sanple thickness is sufficiently
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of the measurement cavity 20, which will be inmaged in
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for the emt
46. The image analyser 46 is connected to the digital

camera 40 for receiving digital images acquired by the
digital camera 40. The image analyser 46 i1s arranged to

25 ddentify patterns in the digital image that correspond to
a labelled cell for counting the number of labelled cells
being present in the digital image. Thus, the image
analyser 46 may be arranged to identify light dots
against a darker background. The image analyser 46 may be

30 arranged to first electronically magnify the digital
image before analysing the digital image. This implies
that the image analyser 46 may be able to more easily
distinguish labelled cells that are imaged closely to
each other, even though the electronic magnifying of the

35 digital image will make the digital image somewhat
blurred.



The system 30 further conprises an i mage anal yser 46.

The i mage anal yser 46 is connected to the digital
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digital canera 40. The i mage anal yser 46 is arranged

to identify patterns in the digitdal inmge that

correspond to a | abelled cell f'or counting the nunber
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fluorophores, as will be apprec1ated by those skilled in
the art.
The method for detection and volumetric enumeration
25 of T lymphocytes comprises acgquiring a blood sample in a
sample acquiring device, step 102, having a fixed
thickness of 140 pm. An undiluted sample of human whole
blood is acquired in the sample acquiring device. The
sample may be acquired from capillary blood or venous
30 blood. A sample of capillary blood may be drawn into the
measurement cavity directly from a pricked finger of a
patient. The blood sample makes contact with the reagent
22 in the sample acquiring device, initiating a binding
reaction. The reagent comprises one Fitc labelled anti
35 CD4 antibody and one APC labelled anti CD8 antibody.
Within a few minutes, the blood sample will have reacted
with the reagent 22, such that the fluorophore labelled



the excitation and em ssion wavel engths of the chosen
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any optical nmagnl Icatlo
Can@m@iigs|hh@bny@gcdiqwﬁal image will contaln light

dots/areas in the positions of the labelled T helper
cells.

25 The sample is then again, in the same way as above,
irradiated with a LED, now in conjunction with a
chromatic filter allowing only light around 590 nm to
pass through to the sample, thus exciting the APC
fluorophores labelling the CD8+ T killer cells. In

30 analogy with the detection of the Fitc labelled cells a
chromatic filter allowing only light around 640 nm to
pass on to the CCD camera is used, whereby a second
digital image is obtained, this time containing light
dots/areas in the positions of the labelled T killer

35 cells present in the sample.

The acquired digital images are transferred to an

image analyser, performing an electronic magnification
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biological components of the sample. The sample,
including the primary antibodies, is then acquired in the
sample acquiring device 10 holding the secondary

25 antibody. The secondary antibodies are thus intermixed
with the sample and bind to the primary antibodies,
which, in their turn, are bound to the targeted
biological components, whereby the targeted biological
components are labelled with the fluorophore. This

30 embodiment implies that the dried fluorophore conjugated
antibody may be used for labelling many different kinds
of biological components, as long as these components
have been pre-treated with a primary antibody having an
affinity for them. Thus, pre-treatment of the sample

35 allows the sample acquiring device 10 to be used in many
different applications and there is no need of adapting



thus first, outside of the sanple acquiring device 10,
treated with the primary anti body, which binds to a

W@ p@ailiises prescri bed nol ecul ar structure of thBCT/SE2007/000283
targeted biol ogi cal conponents of the sanple. The
sanple, including the primary i bodies, is then
acquired in the sanple acquiring device 10 hol ding the
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conponents, as long as these conponents have been
pre-treated with a primary anti body having an affinity
for them Thus, pre-treatnment of the sanple allows the
sanpl e acquiring device 10 to be used in nmany
di fferent applications and there is no need of

lGdapti ngthe sanple acquiring device 10 for use in
detection of only one biological conponent. It should
be enphasi zed that the preferred enbodi nents
descri bed herein are in no way limting and that nany
alternative enbodi nents are possible within the scope
of protection defined by the appended clai ns. CLAIMS 1

A sanpl e acquiring device for detection of

bi ol ogi cal conponents in a |liquid sanple, said sanple
acqui ring device conprising: a neasurenent cavity for
receiving a liquid sanple, said neasurenent cavity
havi ng a predeterm ned fixed thickness, and a reagent,
which is arranged in a dry forminside the neasurenent
cavity, said reagent conprising a fluorophore
conjugated nolecule. 2 . The sanpl e acquiring device
according to claiml1l , wherein the fluorophore
conjugated nolecule is arranged to bind to a specific
nol ecul ar structure of a biol ogical



conmponent. 3 . The sanple acquiring device according

toclaiml or 2, wherein the sanple acquiring device
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the inlef is arran 0 “acqul sanp
t hr o8gR , capelrkany ther semplie a¢ﬁél§aﬁﬁlée§ééﬁlﬁPW@rlseS a

devipggyapepbdir-ngat9ngnyweng18hathauprraced Reichald8Eine said
mhereln t he reagent has been applied to the surface

sol V8@ sPAeReRs SBVEEYIi qui d which has evaporated to
20 eave the.reagestmpleaadguedihgrdevice according to claim 3,

wherein the planar surfaces are arranged at a
predetermined distance from one another to determine a
sample thickness for an optical measurement.

5. The sample acquiring device according to any one

25 of the preceding claims, wherein the measurement cavity
has a uniform thickness of 50-170 micrometers.

6. The sample acquiring device according to claim 5,
wherein the measurement cavity has a uniform thickness of
at least 100 micrometers.

30 7. The sample acquiring device according to claim 5
or 5, wherein the measurement cavity has a uniform
thickness of no more than 150 micrometers.

8. The sample acquiring device according to any one
of the preceding claims, wherein an area of the

35 measurement cavity is adapted to be imaged in order to

provide analysis of a well-defined volume of the sample,



12. The sanpl e acquiring device according to any one
of the preceding clains, wherein the fluorophore
weoewagssed nol ecul e is an anti body or an anti BOU§E2007/000283
fragnent . 13. The sanple acquiring device according
to any one of the preceding cI qs wherein the sanpl e
acquiring device is disposable.” 14 . The sanple
vauhétBEydeMlﬁﬁeﬂﬁﬂcrQhﬂ@ef@tﬂbﬁlBfla,bﬂb@bgﬁﬁalh@omponent
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I|q PdCREnprEPLEs™ X Ret RD f%? det ection of
fIuoroph@reThabsampﬂebaOQQgrrng d@WboaeﬂCSordiagltquady one
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ol egdbe; bt-nds Eﬂeas§ﬁ§$éfhéqﬁD£§ﬁ@|@év§&évcbﬁﬁ§ ohiat being
bl0|0§I0a| component in Eé 8 np e, introducing
t he®FrgGPE9s5RpPEIRAES & MEdYH eﬁ%ﬁ? Eavity of a
sanpl e atQui Thagsaeyleeacgal dingaseveoendccavdiyg to claim
having e ] fixe e a
o i of CePEEHCkEL CHIEEE LETELLhERRTES, ALhLTELTH, POaft
Jibleaamphaghbrb@ghadaailbﬂrmffarﬂevelengthcorrespond|ng

to an exfita@h@”s&ﬁﬁf&eQS&ulPIn%hgeéiHQrQ@BQEanéngo any one
detecting fluorophore_ | abell i ol ogi cal conponénts

"n SReCBAtPFECPRIBRNELSLBF NECRRABLT BRORPABEYTE fas Deen

salapgeiegttagtﬁenpﬁrsaag aeyueai hg a dbgatauelmmgalafwhlch
e irradiate I asurenen

i h
oched SeeBErnEhrBo farhe  EREHESTRAL SRNAL YL 3T D8,

Jihch|r|n@ZdeWheesampbeiaeguhrxsag@ﬁv;cahachorglng to any one
affg@9€ﬂe r@cgaxngoaﬂaaﬂ§'d@hgysﬁﬁeeﬁerfﬂaekogggk&y,

sai d" reagent sing a fluorophore conj ugat

nol eeniBgabAg WAErERASsABdaRi *NhgPPLY alKi aRednbyPrody

i nt kedymbAg.the [iquid sanple into the neasurenent

cavity tg meke contact with,the rgagent 17. The

met hod ateor dPRgSEBPEE af T 457 b9 1657 kg r 8F[OTding to any one

20 of the preceding claims, wherein the sample acquiring
device 1s disposable.

14. The sample acquiring device according to
claim 1, wherein the reagent is dissolvable and/or
suspendable in the liquid sample.

25 15. A method for detection of fluorophore labelled
biological components in a liquid sample, said method
comprising:

mixing a reagent comprising a fluorophore conjugated
molecule with a ligquid sample such that the fluorophore

30 conjugated molecule binds to a specific molecular
structure of a biological component in the liquid sample,

introducing the liquid sample into a measurement
cavity of a sample acquiring device, said measurement
cavity having a predetermined fixed thickness;

35 irradiating an area of the sample in the measurement

cavity with electromagnetic radiation of a wavelength



bi ol ogi cal conponents exhibiting the fluorophore are

di stinguished in the digital inmage as fluorescing dots
we@eioriiysgs el ect ronagnetic radi ati on of a wavel POSE2007/000283

corresponding to an em ssion wavel ength of the

fl uorophore . 18. The nethod acgording to claim17,

wherein the digital inmage is aéghired usi ng an optica

megpiLiieabbARi RGeS 9h §x§§¥atﬂ@ﬁerGSi@ﬁ%@hYo@'%EK-

19. The nethod according to claim17 or 18, further
conptPerAgICargi 8afl y anal ysing the digital imge for
}FentifyﬁégebtghgngabpﬁpH@ﬁ@ﬁDaBeﬁ%éﬁbbibngglhel components

uor ophore_an ernning nunber. of Dbi ol ogi .

ConpBnEhEsEBEnF B FRAGIERSE P Eof BEnRrE-rhCrRRl  Sisf Ry, sata
0. dehectithbodomprbedhggatquitang a9digheréi Amggedot the
anal y5L09.QHPLLses; hdent! hyhBa-greae abyibg.digital

image resulting fromemtted electronmagnetic . ,

radi ati oh6.2TheTRethedheecardordi kg €62¢Mal iy 1906FS20, said
whesghplsahdqanal g neveeaPELSESikdenki k¥bgendot §hibh is

t he d|%|tal Lnage resgltlng fr8n1 H]tted .

el eBfrend§HetPcr 48Yat Pol. TB3L ?hg Felfgq 4EREPE RgVEsY
1@nysatie ekagkatneohPr2iingher Elnosapdoarakysijngated

conpr S.Su ositianng._t mr.e.qbtai.r ' ,
ConRbLBER BUPERAOShEE QT 0ot HOnOLERGE, Lahnedhrpges

1 i'mage di sp respective spécific emtte _
waveéhengthsing3th¥héilmsiBodameder dnhg theafpasnseppnt cavity

oo A Ly P e e O gt tal
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24. The ﬁ%thgéeaﬁégheﬂn@gFBrgthoﬁg Sga&WthBOTSEgg, wherein
1yMebemo§m@auiqgmgoa?ﬁpﬁeekaibmt&nduQEé fAtorbbeore are

measur enent .cavity of.the.sa e, i rin [ :

t hr &Sﬁlgggéﬁgﬁﬁa¥§ Egﬁpgég%gggtlﬁég%egﬁs%% %%S%?ﬁPgrSOts

f or eei t25ngTké entrbod gaet drdirag insiany off ackaivesength
15'%érrﬁ@§5%ﬁgn§a%g di0khak <k BRIG LS 13EGYH 8¢ Whih a
depth o I el t Teast corresponding to the thickness
of tRsopeREGTErent cavity. 26. The method according to

2@ny one @k chakmhelhoddaccording to claim 17, wherein the
digital image is acquired using an optical magnification
power of 3-50x, more preferably 3-10x.

19. The method according to claim 17 or 18, further
comprising:

25 digitally analysing the digital image for
identifying biological components exhibiting the
fluorophore and determining the number of biological
components exhibiting the fluorophore in the sample.

20. The method according to claim 19, wherein said

30 analysing comprises identifying areas of the digital
image resulting from emitted electromagnetic radiation.

21. The method according to claim 19 or 20, wherein
said analysing comprises identifying dots in the digital
image resulting from emitted electromagnetic radiation.

35 22. The method according to any one of claims 19-21,

wherein said analysing comprises superpositioning two or



wherein a volunme of the analysed liquid sanple is

wel | defi ned by the thickness of the neasurenent cavity
wapa7amssy ea of the sanple being i maged. 27. TPeT/fEZ0bTEH0283

according to any one of clainms 15-26, wherein said

irradiating is performed by a Iight source conprising

alight emtting diode. 28. The nethod according to

anymope obtelabasiddg2d, wheheimagai diwpvelengt Respective

corres

: _
Chr BEeRoERs "t 258 e e

atiﬁg wavel ength 1s achieved
?ting di ode in

conmbi nat29n Wne hmatobd oamtdcdingter.any one of claims 19-22,
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25

wherein said analysing comprises electronically
magnifying the acquired digital image.

24. The method according to any one of claims 15-23,
wherein the liquid sample is introduced into the
measurement cavity of the sample acquiring device through
a capillary sample inlet by means of capillary force.

25. The method according to any of claims 15-24,
wherein said digital image is acquired with a depth of
field at least corresponding to the thickness of the
measurement cavity.

26. The method according to any one of claims 15-25,
wherein a volume of the analysed ligquid sample is well-
defined by the thickness of the measurement cavity and an
area of the sample being imaged.

27. The method according to any one of claims 15-26,
wherein said irradiating is performed by a light source
comprising a light emitting diode.

28. The method according to any one of claims 15-27,
wherein said wavelength corresponding to an excitation
wavelength is achieved through the use of a light

emitting diode in combination with a chromatic filter.



