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APPARATUS METHOD AND COVPUTER PROGRAM Technical Field

Oheospnement i nvention relates to a measur emrenPCT/SE2007/000656

apparatus and a nethod for enuneration of particles,

such as white blood cells in asanple, such as a

bl ood sanple. The present invention further relates to
RTREARL REME ;g‘_‘ analsi ng a sanpl e.

FroREHEVEN ARTPARA HAS DMiES D Di Al DaC OMPETERPROGRAM

cell count is often inportant in connection to

trq}@&i,mga,aﬁe%ti ent. This analysis nay be needed for
dia . 10 | eukaenmi a, or infectious or

i nf| an;gh@rpye%érﬁélmﬂionrrelams Mi‘riédsjd’r‘élrlnbhﬁébp%r@'ﬁjg gnd a

| t methdteigrh: . aha is results to be.

oby g e ﬁ?ﬁf&ﬁﬁgﬁ%@g@r S1Eh B Witrcbioed catinime semple,
vva?"fqhwﬁs fifeed sampimtiihertresantdneention fugther relakss ©i #Bomputer
t conogkamdorenalysipg Qéaﬁnb%@t ment and di agnosis directly
when making a first exam nation of the patient. It

woul d therefore be preferable to provide 15 an
a reu hthe Inventiomay be qui ckly perforned by the

physi ci : 1.t hout the need of sending a
t est ,av\%é]t eﬁé‘ "gn? gﬁ’?)@% %YIPéH CSQPQPFH i ‘?fge” imRorght ire connection to
bI'&RINIe PatientnT hisanalgsidmayttee neeted tmiagheshg egi N
pdedicaemeid, of thfedid ' | §:Shi a di agnosi.s.
ThegsLops: o1 @L‘%‘%’%’i“"&ﬂ?@%@?éﬁ?ﬁ%%%u b iz treat-
iR b% & 9PRigIdle (e eRBRIeAINaNsS cesultsdottiseobtainegsas quickly as
2@oseitpiy in ardenite mibintizslwafing #ALS For S*akglé‘h"t?ﬁh&%nabl'n
0 j nua ocedure by stainin ang a
DPRgCEn o ek G50l 2% peBliveiy b uigosRelestiphden making
i z fﬁsgﬁ@ﬁmatlgbmﬁﬂhmgammwoulcétl@Bre&)r:Biber’J;,@gergB rovide
Tha HriNYid ' y j t rj I vi di'ng
(b Charhe M RoaIn 1k B ANEFPllorieB sl tmhvainiaror a
b&%ﬁ? WElou! thedieqd fgsnding a trstiawayt ot mbosdtonm Mtetriming
c thenwhitg b2&od: belrb@intij® ' co
t 8nfp%1‘fi#ﬁ SR eaé % Icsﬁlrll sl f’ﬁé?’mé @hogﬁggb?%é]@%st@%ﬁé' Sg peor?or med
f aciFATE RsM ikl 4'9 & RInosise ThgrefpEe. ikweldihe venyt | e
f a¢¥ar§ag§oa§r ;aﬂwam asyulickf mcesm’lmlae wnb&tjw p@?ftbé r‘Hthbthe analysis.
per f or i : count can then~be
det er mﬁe%ly’b ﬁ@% r?ﬁcfonagé@ﬁgolﬁﬁrﬁ)apnﬂ?'?yo?%t@w%‘lhlr%u%ﬁ manual
bBBE"*’H]Hr Ry Sé?"i“ﬂg arhlgodisampl® and dniceddcopiualy v'ﬁeﬁ/ving the sample
olnt abpecianesutingy - ds {0 .De
ex%%%?%gged in nﬁﬁcﬁvlﬁ}h%@?hgﬂaﬁégrg@?égleﬁelg}ed%(?“rlt@gb@amber
apire° {180 Yu g gRAAliyidingdhe chambey in wellttafinearsthatssluntes,
tThewhindilood gellFard difwedsiongatié bt ke BIGAITRe counting

: f the analys]s may var
e Yin drlsr {Qeélgeleﬁlé gﬁe ?gb% Y Vi
dependi ng ont he per MYEPPLRRA IyTocHs oarall gellssn the
ﬁi@w*@ﬁrm thiesy fagilita¢y cOOTtBRE Tha's, the sample needs to settle for
several minutes before the counting may be performed. The white blood cell
_count ca‘n then be fjetermined by counting the number of blood cells per box
in the grid. The white blood cell count is obtained manually by an analyst, who

needs to be experienced in performing the analysis in order to be able to
perform a reliable analysis.

This analysis is time-consuming. Further, since it is performed

manually, the results of the analysis may vary depending on the person
performing the analysis.
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There are a few nunber of existing automated anal ysis
nmet hods for determning a white blood cell count. The

woehbis@iwienod cell count may be determ ned by ReasgE20f/000656
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the Coulter principle, which is based on determ ning
cell size and thereby the cell type by sensing an
i npedance. A nethod for 5 count%ng white bl ood cells

by the Tbetd are BfeWGH UM & SHRHHE RSt Snalvsi
5 . T 2 palysigdnethods for
mgg 5&9@95@@%%’3@3 ity Eremhite bloed ohis oot aag be
cofisteraingsl by innsarst ofethte. CAiMes priacipRs RiHigh i<b determini
| N i8Mahd'thetePirleldih R0y (R s ESt ;hﬁ;@ﬁ:i %ﬁiﬂ%&eﬁ:?:rmg
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. 0! pap IS Implies
bl 1ot HREgnallBE vl Bl B bsrBlimed i camspdiseadocateneand a
a PAtsHd WilhRped towaitifor bralpsispasets. 15 by bei ng ni xed

ith : . i . whi ch ta
the. it e eeacePAGiY 8 BRRRE EPlaelbdl g mothod
= b RrFsninBeing UsedaHouteser Hperecarkes sw stharanetods that
sduns mar deguriteanOre ittt ok bBidhmiTS o whi
£l der ro T durinda white plood cell
n CEREAREB ol T U558 SBE 46’ Hare, mblagd saraplechis  be prepared
d i\?cb%@@cﬂnlkﬁd Withod floars2entdyegnd iGANPESARRAL iR BBE the
r r .

ot hog ot oo PAAP: Rafuflost 7Y o gepling A madiated by
i raspr o St o Bt Bt el i s

feas dehn@in hite’ p 5. A simil

. i A | ¢&l similar

?Eﬁ?@’ﬂ 15 ¢RERRRRIN WDy Bo4a4 tisineoe fomeessept Wyemnd a laser
bé&PBICe sdamningapved acypitimy. ThissaatRds ket ¥ enumeration of
9 - cop h h
t E‘*ﬂ‘?ﬁﬁé%d B el M s GO T feng dulowe bt ehwhite
gm wgfi#; d%z&dgampdbw Is! i, tpiblkeaddi i@ﬁhéﬁ‘&%‘ﬁ\ﬁ[ ios\t,vagtunm
I .gat hr ee d?eflf eréé;e?égvm%(?(aegg{eo%%%lol? ﬂi’%ﬁ%%iﬂ?w l?ﬁ?ere the
bﬁ%g' @dﬂﬁyg?’;ﬂ%@” ite blood cells may be enurerated
by-u_sihngV\lﬁ 0415384, aseaipleentdisihh R bdrhavity Vi A
e 0 AR i WOt o i TS
dplerobbel blonsbsanspledd stainpd insthsa apibtaritng dirferahtialy Ml
SieaBl tréd ditfeFeMPlBite BIIRA ddMBPbe nL AN ML L ”ggﬁl "ot a
eilyect 9 ﬂ%gyti C Si gna[&g, eﬁgw%sg "p@s_éﬂﬁaosgnﬁampd%&he white
SHRBH St HiA ReveRUMesaied hyrusing ap apfticelbs entriingid&rument to

eliewenpsriiohl thechafiper es of detected el ectromagnetic
si gnal the results are correl ated

sed .an
o 1 ndt VIEERF07 728 metfiod risseromRat abihet mambe of somatic
X5lig i kg diClaseiel b8/ MeMeaondprises applying a volume of a

sample in a sample compartment and transmitting electromagnetic signals
having passed from the sample compartment, onto an array of detection |
elements. The intensities of detected electromagnetic signals are processed
and the results are correlated to the number of cells present in the sample.



There is still a need to speed up and sinplify
exi sting automated nethods for determning a white

wokoesdiewi| count such that the analysis may BET/SE2007/000656
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performed by any user, not requiring special training,
and such that measurenent appaf at uses may be
relatively inexpensive. This would inply 5 that the

anal ysi ghﬁﬁﬁj?skﬁii”pa peed tslspéedup @ndtsidblif A 8stifg 44 ted
A e TR L
e PRAFEIRE YA U508Pt fegbiingemicisitainigeahd SABR o
ol o o neratusps iay'heUe Ry Mhelipanslia dhis would imply
advlant ageous” ! _ ahoinldviaaregeartisert since the white
obb/aPd cgllgioufitisescha cmmml@ngig?ﬁS&l 'ana%@éagy&t?x%tr&esment to
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celvbslddieeptieslRnYy ddbadt | "distribution, or if any
[ ' m, dg‘rélbﬁg'ecreased. The i nformati on

cell typg,is 1ncrea ed
naquhgzdﬁgggﬁmqyﬁ%ﬁ Y30 eeUss freebinirca thffereniidl viffite blood cell
| 1dovedshabisito examihe theadistiUtASS diferBRHLEARM LS,
tar. fect ' bV tga@god cells

| b8 <BmbRe i Bl wiile todd call coknbiey mueal f the
Tﬂ% zgé eg%ﬁmt i awermal distritition) br nanptcgnqypéllslsiﬁcggsed or
0 ng._and nmenua
ot L ng S e RAOR nER) b ubH fatBes ngimpesine types of
Tr\:\gﬁésag%e@me'@, 3BRCraase imnedtrophilsdddicaley a Ba@Maginfection
awiereas arnimsreasd it | ith.the ’
Coul t eﬁ'hgrcjif@éri a . l‘ bp@hﬁgsﬁg ctﬁﬁ'gﬁbﬁ?f?n tﬁa‘"@' ggeﬁthnS.
t Rﬁgglgect_r | '(I:aie_ h%l\gléteggﬁ’gpa‘ieél&%@t AayedlBo pesatitamed by
t RopiRallyeviewing aad riaralally cB0AtHG LMY bg;ia%ﬁ%érfs ih NeBurker

h I t f" white ood cel'l
S g i L L R
4-615%8‘? COUQ@“?M b@@@?mg,\mﬂstheaﬁoultwpﬂmﬁ @(byfé]{alysing the
| themt aricy g ot , I Y &ha
h@%‘éfjcgdég lgT !t Sé ﬁée?mcgatl ?g%%i ens(?\?gig@e ya$ Cgﬁf’é‘gg'ﬁasthlr ough an
corgure pelf Fag forn ag S&es@idhemulsgs maydeatefated torihe type of

owhige blapdiedll ering detdated hOns ¥DES i -
cgbbg.o7gt is still desired to spggﬁhﬁﬁﬁaﬁgsﬁb%&d'f'f?ﬁ

exi sting automated nethods 30 for determning a

di ffer'@ﬁﬁ 2 125h0%% analber mettod-foudentiffingeifteteRypes of white
felood celisys! déscﬁﬁéé.”fﬁigqﬁé‘lﬁoﬁoreﬁﬂﬁ)%’ | de. 2 ﬂu' ck  sUhBr e

q%qa iat iyely | nexPelﬁm ve analyst s CYfafho/de Anckealout

te 'g% ?R%Pg mRAUsE LB analsedin erdeotodiffeentite. the types of
Svhiieablpodfcetiie I nvention 35 It is an object of the

: $OaIc \ e a0 ob
'g&“ir”?ﬁ 360 BBl & ke o Sod W Rindk pIb e stihautohatsd methods
QUHEIRENIRNNG @ diferettialabihite MBoARRH/DLAT Glwoul

0

i o I LW qbii)e ggrticularly
ﬁ%ﬁ?gﬁ%{%ﬁ g@?%%.ﬁ r%ﬁ%iégﬁ'ﬁﬁgragm feie?tlv Sﬂ%a(pggsive analysis

hat the analysis may be provided at a point of care.

Summary of the Invention

I.t is an object of the invention to provide a simple analysis for
determining a volumetric enumeration of particles, such as white blood cells



count, such as a differential white blood cell count.
Thus, according to one aspect of the invention, there

woOo@riavictled a neasurenent apparatus for enunBCaSEZNN7/000656
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of particles, such as white blood 5 cells in a
sanpl e, such as a bl ood sanpl e. The apparat us
conprises a holder, which is arfanged to receive a

s aifph eaemie) SUChGRLIR Yot SHRPIE SHd deBriRAS recgﬁé‘t i ;

| sanpl & Wi reatink Rayticle
i A bt e
the sarphus, &iserdipan ahamshutt e INEHHoR el i PRffed

1 yse't g0 a

o s arome kA s Tor el ANBEstion ofii1idies rucres whito biood
pa?%lesdﬂ@ss%mﬂbdéﬂ@h AP & blgod sempleber of particles in
th bV T, i o dt
a};rxgaz“’é SppaRRICompRises THUd it drfaritiedde teoeive a
i dent '?y.%g’"@}% {PWPR compEsingra Mansyeement canitythahkolds a
e W”E"W'Z%mm“ AapRd 1 adqifRLatiBht S aghiiid digital
t hﬁﬁ.@gr_t it@€ &5, %‘Ztﬂe%ggﬁ{é?%%%mmﬂﬁﬁé Berimaggmrlyser,
of""e*ﬁgfﬂ 1§ 21ragged ta ARalyserhecai leaskoms ataeited atgﬁai iﬁ?%éﬂﬂ)r
S ydretifyifg\th€ PaptidISSafd H@%?Hi%ihgg g%ansbfan at, | east
oggnﬂﬂ%l tﬁl |.nﬁ{gqe1, acquiring ne '.3, PRRSL &8 Padticles \ithe
og ngirag\%' w’tab?f a@e,e;m@é a%l;w Egsjl’mlapddé em:ralséﬁhelat least one
e cgtabim @ ideiFingParfcled tiat rfl‘? 3%{]73.1 E%Cd’
t { Japted {0 H 2957 4 s and
TSG04 e, vt
adﬁhﬁ;;'yggghieé byt physigad featuresadfythe ﬁf_lnl];ﬁzlgé, W@@bxqgg ratio of
a | I N St al he Ite
bl ooééﬂ.ﬁgﬁgggggbgg{%rqﬁnﬂﬁé %é”ﬁ%%w%%@?’ﬁwﬂm te blood
cel I s i ASIMBORMNDISEEMURRY eomprine a mageifyinglnysans aisd at least

aonewdipithl imaga aklGieing médlRy.at | east one acquired
di gi t af [ white bl ood cells that

i for rdentifyin
ar e i é@%@%ﬁfﬁg%\%g OQE&%%@%mﬁwm@apy@mummmmwm
ofNimesationhofwhite bloddwells $h a HIGGY b ' ;
cls st RRGIGY SARAIPLLA ik Shl.dr Sﬁ%'?ﬁ% LB vy
cell's, vyhere_by Pha Tt TONonoNseadkland sape, atd whereain the
b'ff;@&f LAV In Arfeegedriprealyse thetatlerstefie RQuAea YAiglidlage
tfor weoitifgng asmesd whf ' ' er.e is proyided .
Blo %Ekg‘g?% ar enurrert(é:’\tbimg)i)n_d g%“%’ﬁ?%ﬁ“%@‘"?'ﬂg éhesEHB] r of white
sﬁgl " BHNESAIPRIE; W erein thiimageyanalysepisarrargedato analyse
8.t least onecroguingd ofigital $AEHL fordagNHii 'ng;%, b

WhdeHiiR%odls LEFSbiONGAL g1 igﬁg@/"’ iR cols nat re
:{E%ni i cation. ol ﬁ? MM PRHPESANSaRpPer of theskevhite blood cells,
mﬁ%s‘?ffg M'ngegdm@dme@mﬁﬁlrt@ﬁ of tHe \tﬁhit BRI cplls

r ke Fatio SO ntl.f yin particles an '
det erhﬂ?ni nga t he nﬁnbgr WSF‘%&"@?'@%’Q%&@W h‘:%?ﬁﬂ"l@',e is
and B?‘tj'al |y anal ysing the at | east one digital inmage

dea

for i decdbidiyg hganoher bspEs i il tn focus
e
200%_ . . SR pa g2 sgmple, said method comprising:
aCQUfrfng a sample into a measurement cavity of a sample acquiring device
acquiring at least one digital image of a magpnification of the irradiated sample
in ﬂ'we mfaa§urement cavity, digitally analysing the at least one digital image
for identifying the particles and determining the number of particles in the
sample, and digitally analysing the at least one digital image for identifying
particles that are imaged in focus and determining types and number of these



particles, the types being distinguished by geonetric
features of the particles, whereby the ratio of

wdizbdsanert types of particles in the sanpl e i SPCT/SE2007/000656
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determined. |In accordance with one enbodi nent the
met hod i s adapted for enuneration of white blood cells
in a blood sanple. The nethod 6%nprises 5 acquiring a

glcmﬁmhﬁ tyrfkf:sgfb@’#_ ¢ Ei&gggﬁgg mééréeﬂcigaaﬁen? lﬂ? the particles,
; eagen% S 8.1%\#".% AeIeAEi¥RES of Rarticlesein themampleiin detdmmined.
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Hévice, . : d f h
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bl g??s‘ﬁﬁ‘%‘tg"ﬁ‘é‘?a‘&?h of BROSample fihe SEatirimedt faKhag he
tjE r@f?ﬁ H”ﬁﬁ%@m\:ﬁz H@é;ta"mnalasmggbe amastﬁ;{rmﬁgwnmage for
bedenfifdingtstaipedsisite Blood ¢RMBhA det ﬁ@hwe ur{u e .

t | b Tt at & vghyite
barioiel] pe sl g gt e el e Ee B IS e
THer Weatitinghwhite dybpot e&llssthahalrelt ihfag&T iRFEced ?EH ‘aeterrrrining
498 s 8, 1 G s o
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weite ibod celd theSsIERd 8am ta.&mﬁgfm{”%gm te bl ood

ith a ining agent for
\éme| |'s. T%%?‘%%‘%‘?fﬁ!*%‘qéppﬁf?éuwnﬂéh%mﬁihodafmse invehtiers both
t ﬁagbkermmmmanalybismmaf smhb? w&@ bgaocd_i%fp,itissgﬁ@ fhg a
] en es ite bl'oo
chﬁdé@'h%“y“gﬂgg%‘?%?.ﬂﬂégfai oS BEdH e At leasane digitaiimage of a
t E odetaraplenwhigtesaraple hars laent indxectiith teadtalrifRg 8gerli ¥y staining
ntaswh g [ t ] re thus range
oy %Og'“&@‘??‘n@h%ﬁﬁﬁﬂﬁé?ﬁﬁ%%ﬂﬁaﬁ bl Brdligs that the
vﬁ'lh {ée M(o?tei celSmey By dinfinguished bl adigitahimage and different types of
de lowel cellsi ibg 'b_%rdiismigLM%HéoebyngcQﬁﬁle?fr’% teatelst tR cells in
.1.nq. net hod b t
ngﬁﬁﬁgﬁg%r@'@ mr]rggl%oe\s/eﬁr suggr gupg S?UBI ood
cel | s,T'@%é?Gﬁéals@ngn’gappaxausrdemeaﬁéﬂfdﬂ 8@ thes a?'Fb?\;\H_e{j to
i i 0 ed to analysis o rfe
@%‘2 é”ééﬁ'{a?@? B PGS o BRI 1Rl oajs aittn the
PRY SqMAle ppddateraipe @ differemtiobwhite blood bell bbgd
sanp! Sihreas wieny estingMethBAS bt bhbld Boedifht AHHIRLALS
t | 5. cel ! %FH@P'OOO' cells
2R e, QBuns o5 BRiadiels e meas sementinpartisemcofing fo
dh@ﬂﬁ\f@gl_hlpghf speaifidallydaddptéd @cfatahgllysigfoft ] B%p?g§ d4190fhe
Eﬁ@é é“évzé(%@%%eo%%@emo %QS gggntevvhi\c/:ﬁ)v%l? yse the red biood cells in

the b'ood sample. This destroys the possibilities to enumerate the red blood
cells in the sample. On the other hand, the lysing of the red blood cells

simplifies the distinguishing and identification of the white blood cells within
the blood sample.



6 Further, the neasurenent apparatus is specifically

adapted to analyse the at |east one digital inage
weuals/onérat cells that are inmaged in focus are PCT/SE2007/000656

identified. This allows an inmage to be acquired of a

relatively thick sanple, while only the cells that

are in focus are counted. This %eature is particul arly
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. dré . . f ; 3 1 )
s e Al A By o
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o oot Somb g PR useme aphaiatdn eresvanassatepa o be
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the nuclei of the white blood cells, the absorbance of the light may have

Peaks at separate points. These points will form black dots in the digital

image and may be classified as white blood cells.
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which is shared for the different optical settings. This implies that the digital
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focus will be easily identified. The optical element may be implemented as a
spatial filter that affects the imaging of a cell such that the edge of the cell will



spatial filter that affects the imaging of a cell such
that the edge of the cell will W 2008/ 010761

WOCTISBER®D7/ 000656 12 conpri se an overshoot i RCESEL2(0Y/000656

10

15

20

25

30

35

| arger than the background intensity, where the cel
is imaged by absorbing light. According to an
al ternative enbodi nent, the inééing system may

fu Cbhﬁlrisecamd_s\i/é?r@h@ot\’iﬁté%fsrt? ﬂ.{rgéPfHamghS' b%{&ggo%%‘ neern.

t h litt d 571 Jntensity, where
i ngngé.“’ﬁ%g’if’/&;@mde& SERASPINgHighbodi ng el errent

del i ber Acebrdintj &1 an bﬁeltriaﬁvéie@ﬁﬁodi%ﬁt,hﬁeﬂﬂﬁ?n@gﬁyﬁﬂﬁm a

th h a. dl e- | may

o D Pt e Akbottbhlcing Slemeniratiest dhe beem splitier and
edﬁ@ss.éecﬂﬂdspﬁfégéﬁ@ lmagh‘(g:syétennﬁ\ivavéfr@h&f({]dmg eBmdrfie

[ (i) - f. i g, the sane over

”g@ rahP il the 10 ra)'ty BESSIIE WRerh dnic ek < ey selate with a
el %@ﬁ?"'!‘ﬁ& apRcihehisoelaiivelyiiat ialtm pidtle, bpt withlscalioped

gamyThieca & spdcifid B?Ei&l?%%t@ﬂ?trﬁq@%_I'ngggllwé/, but

: Y P
e S Iols G S ChnE Y o IGfaeciangs olailaRces.yT iswansiront
gr@qdéf_ﬂga eementdbopinareases aleptt @lohﬁﬁﬁe}! dplibs! é%!iéifha!\j\z&éy be
: . . e e usl a
i %ah%% PherRHELS in Y iHEG8 AP bl S etiaed dydneshape of
art féh_ Eg;) CHAIN m‘@ﬁ}m‘ﬁ;&dg@ﬁgﬂar\?mﬁwammtéw Rh@k;vn.
nl hdreforepy co terdSRbe @ r He'bl éoibﬂggl gg@%s em ¢
d bl d P Mputer
el ebBL 7K g HSR ik austlb achiual fitr, ot s ore
erfies RREMAageomich is shau‘tb dviee ai lfapgyé ?thﬁ)é&'tf%m.ihz this way, the
ar, ; k : 1T .and secon 1. ma
a@e‘*‘*‘? BE1 07 XA ihBod st nidyifie ii08rscsh anpbliamdarger
t Pﬂ?rﬁ&?ﬁ@"@%ﬁ@hﬁil@@@ﬁﬂmf@ulse in order to acquire
the 1 akcordidg $¢6RBMeR eHtimbAE YRS piil B! TBH el ctom is

optical .settings. This Lnplie
a%%'g%%g:fgo ﬁ@bﬂﬁéw g%nfﬂgFé'léd gﬁéo@.d Hgagepand ableashpart of the
i meagni Mtsaﬁsterﬁwftlﬁ@rmagihg%gé@% |§§\Mi?éif§b(ljéj¥rf SRIEEW acqui
t . d . peauire
e Fit anel<ScBAS didhal FndGe il didtent naticaisettingsninis implies
253 tom g’?ﬁé{f epentappanatus nddtonlya@inigrisy she SInGRY A o the
af n Qn, power |.n the
T S Y ol b oo
i ﬁ)&&e‘?-tﬁf QHdiNg,3 Main ians bat isseovablgshatwedn wsll-definsd potions
t Alongithetopticgl 4xé. i mage. This inplies that details
b . Vi dint d digital i :
wher ebl TSN EBESTSTm sk B8 i agpddraiya lareer svgaification
nBPwekiastheyopisatisettingsjused fut aqu@iﬁngem@‘sé&hﬁgdi?i{g? fmage than
i : ttin sed T or
ﬁg&?ﬂﬁ?ﬁ%ﬂ?% E?e& E:I‘? gal‘?:gg'rﬁ)l%lntgézlrﬁtayaﬁaaj\lj@age. This implies
g fe N@h e driter vewedsosthe seceng digiial mhage, Wwhet8ly

if . - . and
e S Bt S b g o

magni tion power, the white blood cells are

The imaging system with the optical settings used for acquiring the first
digital image may have a magnification power of 1-50x, more preferably 1-
20x, more preferably 3-20x, more preferably 3-10x and more preferably about
4x. Within these ranges of magnification power, the white blood cells are
sufficiently magnified in order to be detected, while the imaging system may
be arranged to image the sample thickness within sufficient focus in order to



sufficiently magnified in order to be detected, while
the i magi ng systemmay be arranged to inmage the

weoeangleotshi ckness within sufficient focus i n OPAESEL®7/000656

10

15

20

25

30

35

WD 2008/ 010761 PCT/ SE2007/ 000656 13 assess the nunber
of blood cells within the i rragz. Thus, the imaging
system nmay have a depth of fi Pd coveri ng the sanple

t hisskesssthe tdmbsieot bibbe oIl itin Hi8ThHaGe! ik FRSIead
bIo0 oI Within 8 TRl ThAS FRigRelo svstem
Qoh%é\;ugsafg ?gpﬁq égfrlﬁr)g %P?’gﬁ'&g ”?Fe?ﬁ”lﬁaei fboiﬁkﬁesaeldowg]oérgthe entire

yst .
fi §P'€ﬂ‘ﬂ€(j‘é’ﬂ¢@e§haleedrrmtibmgm§eﬁ WItNiB 3 debtA B fidld bPhESmaging
e

i | 1t ' | e
Zﬁiﬁ’%ﬂ sl  SoneerohaF 84fiiith BE Bt orieie. L elrahatare imaged
I :ir%] L&ﬁﬂé;ﬁusfmé}@.g” heycopectipbbanteecusiig erever irdage analysis.
s & rhdg o K‘Std? a vol,une
MaypiRe, é?}ga}lﬁégegm %v@[::elgﬁ a %%%%%?Jﬁ%ﬁ“ﬁ%@ér
i s uSed. -t FHRIe samg hickness may be alawddtamdizizrgé volume
e o, dyuet| 1 ol TRagHireadh BOuFIds the whie
po\\l/\g r ? :rrggéfj E"%‘@%ﬁa@% %‘%@pfe%%q%etq.?@rﬂﬁ:ﬂ%@ cebis ipagsdsonto
pqﬁgir‘gﬁ 6 SR EQ?J@a?'y'ﬁESen?#&?‘gé%ﬁ W%%{Kgﬁf '8y improving
1-4x, “wAr 1Y 8t i dighaiimags- imtéiswvay eit is possillel tb 3isearbsptical

ddnagnificatiorbpduser o BYixN@hB StilE Bh heal
seldibsgg used for acquiring t'he é\glfa@oﬁ%qﬁﬁgél Pé%di(?ﬁyaéo be
may have a magnification power of 1-50x, nore

p: sszgr ggfymggzm(,systewewngmeopfw Ssltt%’gbug@téir f?r acquiring the
R . u X.

\8\1&%@'?1 tl%’Ea ran g@o@ﬁa@% &fg{%?itgﬂypr?%rqf 1t“ggx:v(ﬂi"fee

b f&racbéY 120% BYSErTPtarably|3,2Gagnofe préférably S20xtahd more

dipsefe y abobietMye aitiinf : ' bl ood . .

Clﬁidoa?;%ysl(} g% Lgﬁg@i?lr ggtéi;%gﬁ?ﬁjg?\%e cSrfW?ng mgéat!}‘gtég\g?r, ?r?e.wmte

using ~.an opti dRagbiliegin ergardsidistinguish betweeat different

b P Ay e S o HEhld) STy uing

iy o oy ey A S

I Fé]qqge'd?ﬁf'@éf@ﬁso dheseeelleasur ement cavity of the

25 san’ph@irﬂagihbrgygg;rﬁeﬂéfse ‘,l',gig 'qpl' s _that. a. .

. PaYEe afiahbel 18 obfiin 1€ hesfimage with a
R o Wt Y st
reaEplecasuiring:devicy. ThY iplies sk bARIEAY10R0S Y SEAEY of the
T . le,  Thus 'th
néé”gf'ts%”ﬁ%ﬁ'eﬁt'%a%s‘)%%i‘r\ﬁﬁf (e etise dhickness ecihemeasureent
nﬁi’j y ;ﬂﬁ‘)éh@ MMukanagysiyaealgbsd tMeLdiQWalfiﬁfagg%fitH@ SQQ)ple.

a i NbaTGRe. there e a_nee
o oo foscetto vt MBItk Hoq GRk s#1K& i trs meas-
B salitnay EPY thibUmpdat makingsan abalysist isodigsdpn
e o el nay be & AR) ekt ST g e Bl bGap cols

;E? Bgtheifi lg%%g ab? %@n@wglg%n%%g%gé lﬁlf@d?m? intiodustian of treysample
dHaripe yneppUserpet cavity fassttien THdse WaitRg fimes wHlid 56 641y
fsheHsin the &t HESH Qécér{b% or less. By choosing not to focus very
sharply on a specific part of the sample, a sufficient focus is obtained of the
entire sample thickness to allow identifying the number of white blood cells in
the sample. This implies that a white blood cell may be somewhat blurred and
still be considered to be in focus of the depth of field. The analysed volume of



35 entire sanple thickness to allow identifying the

nunber of white blood cells in the sanple. This
wonpisicae76t hat a white bl ood cell may be somewh®CT/SE2007/000656

blurred and still be considered to be in focus of the

depth of field. The anal ysed vol unme of WO 2008/ 010761

PCT/ SE2007/ 000656 14 the sanplé may thus be

welthe g e f . peasur nt

L Ao R e HUIEAEREY B 1l PR bE R tesgurement

¢ hSau,Rd the sizg Hgﬁ“%ﬁ@gabmagmepem&mtemosmebﬁonal area of
bethrggmeangrtnentroavitybeimginsagdem may be arranged to
obtain?ngg'-b' evvltEa 5 depth of field in the
range, o g é@@ r%y 2 8¢ affangegddpobtain the §rst inmage with a
bedCRfigitfield indhedangs pb56-200 miroreimire. Phis! Utk B fiidHhay be

m ar e ar oo o e g othest of GBameasisementcaviy. a
| yé%‘gt & @It east §§Im'ctqf6§&rg edowsmelargeramiurhe s bivtel B B8 ana-
colyped sgeoa safalltdress-8EOGShAl %'rcllz?/ tﬁgs %UgidgwE@%?or{a%the

rge v

f t
o200 K8l L sarflfd niaA aolavar, Sove a/suifidensy large volume

10 wiefitse lenstisaraple incodet tagive belinalymed dishd e blood cell

' i he Qi ood le.
| (oo et b e TR roafvel BTayimade: of tae blaas sample.
2 JHTRer, bisdiiout tojachisveta depingf fieldl 'egd:ée:‘din? rO0enittéieters
a vahite oistaritg eregTiah ifiab Hth 4 SultRichf SharfidA6u e LS

. h of f d gRriGRgion; Ut ever
TRUEHE 1 8L a tinniapF Heldprameding 120 oiicrametetss.

15 second Thesgmgmg ﬁysterrﬁtmwbeoérréﬂ\%djtd cﬂat%{/heth!éasrég:%nafi@age with

2 B8 : i ,
o 2ot S AT e rd o of 20 i sTrs, Thiermay B ahioued by
s fPRIIGse portign| of the thickness mﬂhefmeéEUréhieﬁE Bavify. ®h sbBR case

. . .. . . ) T ) )
dg&"'ﬂ ol of e Sk dBdng edsibBend d 5 imgosd in
alTHtnt' "SRR é"%ﬁagéma%us thenrenalyses byraglydaking into account

20 swiitedileod céliscihat are Phalgsd hﬁs@ﬁ&i@hﬁo@ﬁsﬁ@g%ﬁr é{)?ﬁ%ﬁ%rmine their

o - e Ihag .

CHEE St BEGRIn il iR 8S ypSay datepminsitneciati ofidifterent

i ynestofiwiterhlaod cells,iitisgmtampettantiefivee & NeliFfined Yolume.
an

T, R B SR B e o o
SYHBRER 'Q‘S‘a‘?/‘%/ the mepsweaent chuitys dtawelerntigesSondEithage

26 alrayratstiaitlely be aoqanid filabiBa bl 5E0tHRIREL Shement

30

35

of ,.5:he rement .. cavity; ;
hé%‘é&a“@%@n@?sp%PPéH%%am g thisknaes geisesporufing it depth
%Q;f figld of thegimagiry systent for obkdifing| tﬁ@tsbBSPé “Ht%QQQ.. ! mﬁ?e'
EIn‘ﬁQ@'rﬁ)é“gé arranged to e| ectronicall

e nify ihe ) té{'ﬁ?lgg%?%agg)ea%r&%@g%gtq %5@9”%“){ magndy the at
sﬁgrﬁ ¢ '§ %C;jéﬁ‘fgmﬁﬂ?n Whilaitheosaraplgtis llblei‘rq; ﬁagﬁﬁied_ for gcquiring a
ragohificd dighayi b BRE - cqul I
dig &g | ill‘ra e | f%% f qas%g_kgﬁ?e%??@‘ﬁf%daﬁg'ﬁﬁaﬁﬁéﬂef ifse¥ may be
for '?‘H%‘F Vf@'ﬁ‘ﬂa‘ 8f dex ﬂg{nll&ﬁmgla@egwbmmmma dbjedts that are
o oA caratie! M o oliea Ui g8 du ! o

i gi [ . as -
i nvent |Coclrc1) P&}ﬁﬁg} éﬁ?@‘egraégﬁa%?ﬁge invention, there is provided a
sample acquiring device for enumeration of white blood cells in a blood
sample. The sample acquiring device comprises a measurement cavity for
receiving a blood sample. The measurement cavity has a first and a second
predetermined fixed thickness defined between inner walls of the



sanpl e acquiring device for enuneration of white bl ood
cells in a blood 35 sanple. The sanpl e acquiring

wdevisgpaowonpri ses a measurenent cavity for reteTSENY7/800656

10

15

20

25

30

35

bl ood sanple. The neasurenent cavity has a first and a
second predeterm ned fixed thickness defined between
inner walls of the WD 2008/ 010261 PCT/ 552007/ 000656

15 mﬁ?@?ﬁﬂﬁnﬁ?‘&hﬁéa&%ﬁ% ?P#f tﬁ%ﬁﬁ% :tﬁ(ﬁi&?zfqtéf%mmg
%F\(cgumeggde@lgppgatpﬁ aftyehits bloddmﬁphreﬂmhlobb@ample and the
sesemhd thiickrees ds aeaﬁ@aﬁbﬁdefe%urﬂﬁ %ﬁ%‘na' 9|f%r%@ft%88% 9f white

d f. wh |

séﬁ%’i‘a@:’e@ﬁwﬁ‘i’i&o‘a b'gelfifﬁ%\maa *fe semre Aemaring device further
cofpMPEESS a reagerinwhickhisctraryear inangest fomporial s‘?.ﬁ'fafcgrdgfmmg
onthe m@&é@:"e?rr\?ggsaﬁ}gngrhé fb%ﬁg%%%ﬁ%gé ) aé’r'pg&ﬁwg gaet for

bI é{g'@gJéﬂ(iﬂg?% C?lllﬁemﬁh@dﬂ()@hmle and @steirhg iagentf? Belectively

fostaBﬁhgmmutéQ:lldod BEIR IR 1R bid EabpROd cells 1n the
bl ood e acquirin deV| ce Etr ovi des a

e
possi bi ' “% 7 %??@H{W@ d@M‘PSlﬁfotéldei@ resaihility d6 diteotlyeobtain a
bl sadplerefovhdie hlmmbmtceﬂ‘m%eaéutéruerﬂrt‘évﬂ{/ %Y'H%o{ntole it¥or

?;h(’;ﬂéiﬁél Tﬂ_c%}% i§ n'oshe'%%i f%?%_g(/nf { sa aqrtﬁtglleot?lood sample
meBay P@n%lﬁked thOttDe dneamtremeht oavnby qurectlyefr?brﬁ iangieckel firyer of a
pagdtient.. PBVWh@tH&sérﬁSl nﬁqq"ﬁsﬁb %ﬁepaigge%t"e“n%&es a

t
L JEE T GBI e samhie ncaibs devios whisemakesiihalsarpte ready
arfat gsalysisThke reactionds inhigaicd \éﬂﬁé&? ﬁﬂa ¥iden E}?p .?'CBR%S into
s Wi e reagen
: ﬁ@ﬁ% SAitEhe BhBent TRLEthers i ne Beef e MRGUAk-RRaring the
wWiseam? ﬁawbh‘,?htmék%ﬂ'leymledysas |eepea|bllyl stitalle by Betrﬁerﬁﬁmed directly
per BArdRMiALGGS fdom vdgﬂearﬂe%‘i‘ighg% g}*éﬁ[‘”r oom whi'l e

patient..is 1t1ng 9 prOV|ded |n a
dried fUPeR Pﬁr@agﬁﬁb‘lsé)fa\ﬂé&ﬂrm aerieaDfodey theesavapleogcquiring

t dan&ponhy@e&mspbﬁéd%ﬁdoétoﬁbd % Ibhg‘?m‘ﬁé ARYhs affecting the

8‘%&;@@% 08 Sapifa8 daplibolleyin Thysdita sempie aaniing device

dhe rﬁagemfe‘nanbafman ufaeturad @nﬂfpi*@?éé@a Ibag %e?&%%&kmg the

n’EKta isté¥ea b of a bl ood sanp Wher eas nmany
exi sgllg rret%%gs are abI e to count different bl ood

cel | IS r§A% ahexsiing metods ate atld to eblist diffseent blood cells

S vention
angfegeﬂ@lbbfélgﬁ @ﬁﬁﬂb@@ C@fg}f cﬂgg r?]gn é)tlé; ﬁﬁé@ﬁﬁb 8chgfaccor3mg to

\Agztmé‘ T?ﬁi@ ‘ip@a QaB eskjerhertaiming saemeratiroofshite blood

a reageit d:qmylsseﬁ @heh&ﬂﬁih@@@en?@'\lcﬁ Wil l){géGthe red blood

b d t

egﬂgpzﬁgw@ed ;%Blebefm dg%szrq yS tp Bos: sl gfﬁgitg engmarate the red

leed aedlndn theh@amya @ thie ather hand bthecrjds; bf the3d blood cells

s o A A5 L)l
tﬁ’n é} - provides a marking of the individual

vvm te 'bihe)stiammg agent provides a marking of the individual white blood
cells. This enables the white blood cells to be individually viewed or detected.
The white blood cells may e.g. be detected by scanning the measurement
cavity or obtaining an image of the measurement cavity.

The sample acquiring device further provides a first thickness of the
measurement cavity specifically adapted to facilitate determining a volumetric



cells. This enables the white blood cells to be

i ndividually viewed or detected. The white bl ood
woebdspiomay e.g. be detected by scanni ng the nmeR6UISEN®M00656

35 cavity or obtaining an i nage of the neasurenent

cavity. The sanple acquiring device further provides a

first thickness of the neasurégent cavity

+ b iiie ti80d LR SBBAE T ek Aus e SaYh Bl vera Sufficient
bl dyeknrss| tocaliow a quite largaswieme of thebldoy seypledudeaanalysed
S UfaBHQh@l’é‘foret 5],0%9 ?%%dtéfal?%tfccﬁﬁ’r 36%%15@% SOIYlﬂ*aﬁlfﬂgw?\gce blood

be anal ysed ore

L ogall euit, SheRiiE blagteiGRE MErhuB e AtRIne i swnming the
5 gl nog}be(r@lf individoaly deeciddl Whitd bRR- é‘eﬁl‘fs' in “agd’éﬁne@%h‘jﬁés
e o a I nal vi
det ect eEH%sﬁat?%DlSIa&gH"@’@I 41%"?%3'30@:5?\"%88 AR tﬁ'Pﬁ@eSS of the
safsiasusgrgent cmgtyo&paoafmaﬁy adapterulvtocfaenhmts eistinduishing between

th Hﬁﬁé‘éﬁﬁﬁgﬁ%sa gp h t'tgt%ié k}%arg gﬁ%e%%co%ldl tickness may
g? dhigper t%b@edfrsmiql@ems ag@wm the entire sacend thckness to be
10 t henége‘d)mthtma SepaBST B of Balda mﬁ{éﬁg)&w; ggcﬁ'af I%Lgeer

thickness  .al |l ow the entire secondt
10MARRTIRIAN A7 bF nesded When disfiagdshingi hatyeen different types of

maghitéitdaad oalls iﬁmﬂmpad;}snngennmﬂrg ini @’dfbr QﬂliyQ%termme the
L{feren
whlﬁjtig OBQr Ce\ﬁfdt@ gnlﬂo?oéf&' %W?gs oﬁh/ e, &VIt:i‘\H’l Eﬁ?egépog gample.
nerel y §8e&amme acaeiringstexicenuayeomyrissha bedpmmmber having two
15 Ceblaﬁar %Ggééé’é 5Tty lanYéPWathé Hbﬂné %ﬁ;&h%%@gmt%%ut}/ The

acqul ring devic rrse a

The, sa
BB BB CeE s HaTeues ks Predatbrymed tstae on gne
deanmaesm deterating asaRipls depthyior BRe t@bﬁn@asak&rﬁ@:ﬁefrms

ants t’ﬁ s%%?@%?%rﬁﬁﬁea ruﬁfgﬁ;:) L Tﬁ%ﬁ?qy(%%% g el ?ﬁfo rleg depth to the
me@pligal measurgmesnt, wiiph iney béased fer mrmdatelye@etermlrmm the white
20 deM!o%@ d@il%uﬁi\ mﬁe%%‘lﬁHe’cﬁ@ﬁhﬁ%@'ﬂ% M}Bd s% 3‘98 R 'of an ana-

surenent

de sedisamele M‘ébmqlbg@fm%il b)bwec@nthaﬁam wmsurement cavity and
vobml Bredd oﬁtmampk Hdigg Sﬁmé' €he &eﬂi%:léﬂﬁ%dczfohﬁﬂe cpuld be

Thagsd
CnaSse I EPshBREng bt pynﬁﬁam’? Aol e BRI of the

beblgg? isapyze suthdisat thbe/ohﬂhétndwm?mldlopdIoeﬂ}to@nﬂlsdfélérmmed

25 Used [ ofnaRROMAbinRt iy HHERS ol el Fifkst Rinf8fn 4Bt of 50-200
vommem’t%rsm depthiobatileast 50 mjgmlmétersd inpliasi thatithe 25
Th ' '
demfﬁaa@m?jmwty %gr%%hr?g &g&g i® bg;daaiarﬁP 3 tb%fe &ﬂ%&%’g‘hto a

RoBnBver Bermpy aleving lavoer vqm@@mf&w e bongivsadover a

n%mﬁtbcrasst—*&rtbigabdrle%afmbg 4 sufiigiehim lelﬁrﬂe&?f the blood

30 00 be ang?é;"sedggf\r/@r “c’xg éﬁr)?yk?g%@s fg'é%wngﬁiﬂe%ff@%ﬁ) Q‘Hﬂé’“ay be
a anAlysed usinpya redativelyw snalhimage ohtheoblood 2tnslanphe first depth is
or @8fe bﬁéfgia‘b@y é?ie'a@pll @0 Hﬁéﬂé?nsetQFs WCP("Q‘I&ES thﬁ%n%&l}%ﬂer

count na¥ anal US ng
of CTPR%SH tma @éﬁ@ﬂ% eﬂﬁ'@ Vseaar ad@pger saemple volume to be ana-

lysed. Further, the first depth of at least 50 micrometers and more preferably
35 100 micrometers also simplifies manufacture of the measurement cavity
having a well-defined depth between two planar surfaces.



nore preferably at |east 100 m croneters, which allows
an even smaller cross-sectional area to be anal ysed

wonro@/oiersger sanpl e volume to be ana- |ysed. FBCTISE2007/000656

10

15

20

25

30

35

the first depth of at |least 50 mcronmeters and nore
preferably 35 100 m croneters aI so sinmplifies
manuf acture of the neasurenent 1 aV|ty havi ng a

e oS R 1o S0l 2 oo mor
9%‘“;%@8 cromelers. yhe ditedlaod pelt kowntss sb low that there will be
t h@nlyzomamdewmmherdne tbh@hnl@bb@d Weﬂ@@elﬁm?[ ‘lf‘%ﬁ S{;%H e?r(l)gps)plng

| h
un PR Bt AbRialbh B BreB o syiTeyiaansoives redlerl to the white
ot Riod eedhasweit andheap thi at ifass todorde\@xasntops Héonblleopﬁy means

;tebflﬂ%ﬂsﬁdé(l&%rﬁ@&hﬁ? I ?lﬂ sbé)tqﬁ (ﬂ) ?@%bﬂ@gﬁ@ﬁ%@ white'blood cell

e SII_ [0 SONe ex
st §oYY: RIS Statistical epireetipr waylhesbased emsslifratiohabfthe

vameasuanéﬂit&apﬁ"aré&lsbfrﬁéﬁeﬁlﬁdtﬂonsQﬂH‘ BE-evER! i8ss fi
. ) |'©8S 1or.a measurement
f héﬁ'@e”a“ﬂﬁ%%@fﬁfe@&kﬁgaﬁ Btne Taere duen af Danisramnelerseand even
S\r/]ﬁ?d? @53 rrfafasueem*eatsmwtyﬂ'rawng:a\ﬁrét}thi&tﬂﬁéélﬂgoﬁné itk than 150
fefe croneters even
| ess ?or ar@n\ggglrj gsn@@%\r/%@)r% O Ve P$§$%§é’k’ﬁ@3@§s may
of SYRY 'ﬂ%tr@qt'ﬁ@ﬁnymhbrﬁt@ndneowhpmbhiam cellsi npl er
l'ibrat
ol o eI 1 sy IR E Rl
&ﬁhifo s e? ‘?ﬁeQ%r%'WﬁQ%PmrafqﬁetOrﬂdemc%nhgmtal aage guch
sthgum eitratdepth sfitld measeraidm chbiy B 8 ﬁ{% Ssimulta-
e su
eﬁﬁ““%‘%‘yéés’a@% e %ﬁ“%@%@ﬁﬂ%ﬂw iRdhe Feeasvsemicat
Si %ﬁ‘g%wﬁe@ iRt easynoeoktaimeny lairgey depthsofietn ThereforBethe first
R I
Sﬁﬁaf‘i‘]@? Pﬁt{‘g‘iﬂﬁgé‘gﬁﬁo‘% BORFIREorrab) BloRRRY 15D
gmlgg BT eier ferthgrantsa th |@lgmslsyto\mj$lmlmaeéeuslylaﬁalysed in
nat |gbtaemiagb50herﬁe£ﬁtl@ﬂiﬂlérﬂﬁnhy‘ bard nsg glrtotﬁkﬁlgﬁé“a'ffr?t thickness
t l
d méc ?ﬁﬁ%%Sh PeéR S'ﬁ:%ém %r%g%f%w G¥eR 208 gisdometers.

handl e Tdi'efmeesurememmaﬁy p:éfetdbw haﬁatﬁe%ﬁﬂﬂtum@\/mttmcﬁﬁess of

1
L0 0 srecrict, TS0 eSO BaplUopensonvyvous
t ﬁ‘ ﬁé% §nyre squ@b higkhesade besmaghd svithin ardbpthiof kisksef a

oﬁnagmfloaﬂaaUT%méﬁltfoﬁalé*t:hgu%’ﬁiﬁb%e leleﬂ‘ﬁflfzé]%pﬁﬂ@' reqf White blood

t
obol %é“@&&kﬁ“?s%gpﬁsﬁﬁwk@@%%m@msuu omhetiiniong voun (o be
bénagethenabling asubstapéal mdmbbi bﬁmbl't@@ﬁ)od‘?&élissto be analysed.

o B IS NBL o7k S s e

n@RigEMIngd With eegendeiatistical settainte Typidaliyeid is dasirad to analyse

Wehe p@ldfgwot\,{;mtég[olog isdi fferent types of white
bIood IIs edetermned with a good statistical

c gr t a| agayying;device may bedr ovidedvitly ageag@énttthat has
t been epplm{)tol\ﬂhlets-urfdo@(sbl\%ﬂ insa va'lﬁﬁleslﬁfﬂit? h‘?tﬁﬁHéé E0%borated
to
RS tndPadint Rf Qrledolht N @ reagent
It has been realised that the reagent is advantageously solved in a
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Fig. 8a illustrates a white blood cell in camera view when the cell is
30  positioned out of focus of a measurement apparatus according to Fig. 10.
Fig. 8b illustrates a white blood cell in camera view when the cell is
positioned in focus of a measurement apparatus according to Fig. 10.
Fig. 8c illustrates a white blood cell in camera view when the cell is
positioned out of focus of a measurement apparatus according to Fig. 10.
35 Fig. 9a illustrates recorded intensities of a cross-section of a cell to be
analysed, when the cell is positioned out of focus of a measurement
apparatus according to Fig. 10.
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The sample acquiring device 10 further comprises a sample inlet 18.
30  The sample inlet 18 is defined between opposite walls within the sample
acquiring device 10, the walls being arranged so close to each other that a
capillary force may be created in the sample inlet 18. The sample inlet 18
communicates with the exterior of the sample acquiring device 10 for allowing
blood to be drawn into the sample acquiring device 10. The sample acquiring
35  device 10 further comprises a chamber for counting white blood cells in the
form of a measurement cavity 20 arranged between opposite walls inside the
sample acquiring device 10. The measurement cavity 20 is arranged in
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ammonium salt, a saponin, a bile acid, such as deoxycholic acid, a digitoxin,
a snake venom, a glucopyranoside or a non-ionic detergent of type Triton.
The staining agent may be Hematoxylin, Methylene blue, Methylene green,
Methylene azure, cresyl violet acetate, Toluidine blue, Gentian violet, a Sudan
35  analogue, Gallocyanine, or a Fuchsin analogue, or any combination thereof.
When a blood sample makes contact with the reagent 22, the hemolysing
agent will act to lyse the red blood cells such that the lysed red blood cells are
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35 The light source 34 may alternatively be a laser or a light emitting

diode. This may be used for increasing contrast in the image such that the
white blood cells may be more easily detected. In this case, the light source
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In this embodiment, the beam splitter may be replaced with, the image

system 136 may comprise a mirror or other element (not shown) for directing
essentially all light from the sample towards a selected one of the two digital
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Figs. 8a-c illustrate three different white blood cells in camera view and
Fig. 9a-c illustrate their respective light distributions.
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The image analyser 146 may be realised as a processing unit, which
comprises codes for performing the image analysis.
35 When using the principal of Fig. 7-9a-c and the setup of Fig. 10 the
apparatus 30 may be arranged to acquire several digital images of the
sample using different optical settings. For example, the several digital
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digital inmage may be a bit blurry and difficult to
anal yse, the inmage anal yser 146 may be arranged to
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The embodiment of Fig. 10 comprises a light source 434, a sample
acquiring device 410, an optical system 438 (with a magnification factor of
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second direction. This will give information
concerning the radius of curvature of the respective
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determined fromthe i mages acquired by the second
i mage acquiring neans 541. 2008/ 010761
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4. The measurement apparatus according to any one of claims 1-3,
wherein the imaging system is arranged to acquire a plurality of digital images
of the sample using different optical settings, wherein the image analyser is
arranged to analyse each acquired digital image for identifying particles or
stained white blood cells and determining the number of particles or white
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anal yser is arranged to anal yse each acquired digital
i mge for identifying particl es or white blood cells
that are inmaged in focus and #&ternining types and
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msasuremsnt apparatus according to claiml1, vvherei n

the i nROFHOmBMSHMért agj’fda?&%@dac?cerﬁﬁ&% E:I%lrﬁ & M{r%tremﬂe

a .second d|g|tal I mage

opfNaging syst nh@sarrmdvtﬁdqrewﬁeﬂ%f@rmﬁﬁ@l@ oﬁﬁmes;tm of light in the
argcrjuired irmganahgssbyt $tftingrfotus foithe fuitediifndlgel i§Ra8bled.

for determning the nunber of particles or ite

bl ood cells in the sanple and the i mage anal yser is

arr angedl he seabyremeritappecaind sacqrding b diagh tiawhengigethe

f oy
pgmal‘ﬁgﬁié\%ltﬁhﬂg alr% efi% a%aﬁ[/r %ﬁs?éﬁ@éﬁé{%ﬁ ta%ltal image of
agpgarsample Asisr ‘éiffﬁffrlt @pticali satingsasadaviereinethel imagierapalyser is

|
\?\hy]ﬁifmdwmﬂ% ih‘éqlrét atqaEd cﬂ’i@ftél |¥ha§%ﬁéf éé?erﬁ\%ﬁé the

an adj a
r i bfogt o rticied B witeBlasd cal g sindle Andinedmageanalyser
neasammgedttoaqmph«settbe sacond dicquiréd digital inmegefor detemining the

arf2fio 81 R obe G pARRRLIEIEAG. 261 TOTT order

to assess whether the particle or cell is imaged in

focus ﬁWm@Bs@re‘f’ﬁé}H%p‘bfarét%%defn%Eo EBfn %d%rferg n the

The measur?rrent aratus acco

cI'ZI3%NY SYSTeMPripieses o @ eaﬁta@%rﬂ&ﬁﬁp%a& pagtSawhmg@tect light

t drorh@n |trasllmed Sampiatd & gitst 201 £ ebtond paitt of tﬁeﬂﬁfnéghﬁ? system.
nunber of said inmages in which said particle or cel

is imaged counting froman inmage in which the

par ti cl& The mehsulegeidapparated accottingta anf oné of ckaims 1-7,

a i K :
orvfll*(l:éérl%?n fHer lﬁfédgférhalﬁ%r% ahgﬂgéd t6 ar@*ygg etdé%s%g @ég%ﬁ particles
dircalls i ordes t%Sﬁ@%ﬁawaﬁ\mih@mﬂmgowlb@omedm focus

Theaseelastiia SI6p ofdfkeas Yé@tf@é@géﬂ ng to claimo§,
wherein the image analyser is arranged to determ ne,

based on the counted nunber of inages, a physical
f eat ur @.rTdleanedsurentdr appaeata$ aseodlinmtd any eneof chliths 1-8,

wherein the image analyser is arranged to, for a specific particle or cell,
determine the number of said images in which said particle or cell is imaged
counting from an image in which the particle or cell is determined to be out of
focus in a first direction, to an image in which the particle or cell is determined
to be out of focus in a second direction.
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digital inmage has a magnification power of 1-50x, nore
preferably 1- 20x, nore preferably 3-20x, nore
preferably 5-20x and nore pre‘*Jerany about 10x. 10

12. Th@[@%ﬁ%\%ﬁﬁ{&né&ﬁpﬂfﬁr%s%ﬁefﬁ % ERIATY whitelthe

cl ai s ] ereint I magi ng systemis arrgn%eci) f
tionage: analyseliig asrangedde dgtRmingi haged eRilrCHiRtRd gumber o
%%P%dés% gyl feattikeralaBag o @te 8iz6 Gf malt particler or, cetior e
preferabl'y” in the range of 2-30 microneters, nore

preferably about 8-10 m croneters. 15 13. The )

measur £hEeTHe aERBUKmeniappardiusgacording to asy emedfdlaims 1-10,
3-12, . erel . ' i at.i . id at
el badnd 355 Gl RE REL s S LeRh rttaRinigaid a
cleastspedititayimage hpe ampanitipaiinmaawer of 1:00x; BJ9iE pgeferably 1-
ZQGQtmo?eo?u%i‘?raarﬁx3msHfo?ﬁﬁ?éfemf%aﬂo}@am afordipagfetably about

ny ‘'oné o 3-13 erein said el ectromagnetic
rd@Xati on source conprises a |laser source. 15. The
measur enent apparatus according to any one of clains

3-13, \Wwh ' i - P _ ]
Zob e R AL SRR o Wy s 1,
meherzie tea imagipgrsystem is 8uaNged ta ebtaiy saidatdeas! oeqgigital

4 L ptrt d¥sid ¢ ferabl
o 1Y S ISl g Sosnmae, e ety
dént thenangetaf2-30 mjeronagtersa Morg RISt q%oé‘t @r%@aﬂ%@meﬁef&
in the sanple. 17. The neasurenent apparatus according

t | ai , _Wh in t i I ' 3
o i derd) TheairiBRent APBRALYS PO TGN Erg Al Gie B7ggms 3-12,
nwHeseinthe e dtrarhagnetic radiationisasee isehiranged tchigradiate with a

ﬁ&‘g’cﬁ)&fé to? ggﬁ{ %[k@;@gﬁ@%g@ﬁ 999@&%36&? ésla sfdlRing

paratu ing to any one of clains
4-agent. wherein the i nage anal yser is arranged to
di stinguish different types of particles or white

bl ood cel s b | ysi h d si : e
reas 1ds Theghergaiien SpPaants SPfo B e mb 88 b beffis 3-13.
divghdrain a8 gtectforifgndicratiationfsourem compasesa laser source.

particles in a sanple, said nethod conprising:

acquiring a sanple into a measurenent cavity of ? .
sanpl e 1&c Jineriagsurement apparatus according to any one o claims 3-13,

wherein said electromagnetic radiation source comprises a light emitting
diode.

16. The measurement apparatus according to any one of claims 4-15,
wherein the image analyser is arranged to identify areas of high light
absorbance in order to determine the number of particles or white blood cells
in the sample.

17. The measurement apparatus according to claim 16, wherein the
image analyser is arranged to identify dark dots in order to determine the
number of particles or white blood cells in the sample.
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one digital image for identifying the particles and
determ ni ng the nunber of par cles in the sanple, and
digitally analysing the at t one digital imge for

| dent In‘ﬁ: ‘ﬂ% {h%ragh%rﬁ%nt %@Datrgﬁfs eﬂfc%rdﬁ@@@@n rd)nfe%i‘ttﬁfalﬁrfsm 17,

det er ese

twpeenmmmgn@g%anayseéﬁeajrafw Hysdl%tmgwg‘a% é%“@YP?%Sf

P ér:tl'cfelseo? wle&‘BFo%Gycé]lBQ)yréﬁd i19d sﬁagﬁé andsizd yhidentified areas
rticles i

et e Q.. A hod
a@f:'ib'ghll'ﬁbt ggsqﬂb.)gpﬁgi h%@?@ﬁpr{qrﬂng'g ltﬂ‘ga@el s gg;p? ed

for 20 enuneration of white blood cells in a bl ood

sanpl 9193&’ %ﬂ%ggﬁeﬁm iRt par@?@é‘iirf 5'%%{72)@,' 94 method

sanpl e renen cavi t a sanpl e acquiring
deumpelsln’ghe bl ood sanple being m xed with a reagent,

conpr i 5& ﬁ? hs%ﬁﬁb%ﬁ 0a Auidurdpent yaiitybftaisampld acquiring
s l'o

bl ood od sanple and a staining agent
féﬁvﬁﬁalnlng the white blood cells in the bl ood

sanpl ]?ac nﬁg%lﬂ:cléasﬂ@nétdl@@smage@f di rglaglanflcamﬁrgef an irsadiated
{ t t
bl ot TRt GRIR Ty “anal yor ng the. af | east
one d| digitally amalysirfigothel atdeastionerdjgiialiimagerppsiendibling the
il ‘?é’s ?Md @Ef‘eirﬁﬁhﬁg;ttgé lliér:ﬁg'ﬁﬁrtﬁﬂ@b meﬁw@rs’agﬂplagame
di gi t aldlgltaélhﬁlnﬁbdsi@ ’Eh‘?ea 9a$ é%{he(é'gﬁ%' %e[f’gr CrerPé'EYé“Q gprticles
' (iﬁé‘ttéréﬁﬂéﬁ ePﬂh Fecuhmd deteeiiring hatesaared humped of these
ocus .an erm ni n
b|p§5€clec%| hg ?lgggigst{;& hsél%gd%{#ﬁ%s%al%%tu?&e Bﬁth\@'"bérﬁcles

f agtiarebp tied rattdk&f diffaremé typesl ofparticles imihet Wp@t ip &e&rmlne
different types of white blood cells in the bl ood

sanple is determned. 35 21. The met hod ordi

cl ai m 29, Aunethachaeersdingrinl giaims 19, whef "ﬁﬂ@og s adapted for

rgwnto‘F@vHﬁ%%Hé&EBH‘é incaBidog: séfﬂalé@@ﬁ#d%@ﬂﬁﬁ comprising:
43 22 e et hod ac

[/ 0006
cl aim fg:QUfrm q\gfoqgoﬁmpg iR @ meﬁﬁu&?mﬁép E%ﬂ@gofte?s?mple
heé ulnihgt Hevioe apersosdsanple bgingfmixad mﬁn@lr@ag@quwmngsmg a
elgﬁl Iyiggta@%-{owgﬁéwg 8§ ﬁfbro%' &T‘Jls i ftl"?é%ld?it&’;ﬁé?ﬁplegaensd a
of stainingsageidonstaining dhe wltashl@@i G$|¥S '@rtbﬁt §%‘3
settl ng%ofu\ﬂﬂ?q gf l'éa@ He affitdl nabeloBa h@égmmm of the |rrad|ated

anal entl g articles or stained white
blﬁﬁj‘dp@énltgeé?ﬁﬁ%?@ﬁﬁ\t Yyt he nunber of particles

or whit@g ﬁél@%ﬂ%lhg thae at leaiss anp ldigitahvireage forddentifying white
oS0 58 Sl PR 39 Aeril ter o
f oghite blood cells in the sample, and
digitally analysing the at least one digital image for identifying white
blood cells that are imaged in focus and determining types and number of
these white blood cells, the types being distinguished by physical features of
the stained cells, whereby the ratio of different types of white blood cells in

the blood sample is determined.

21. The method according to claim 19, wherein the sample is mixed
with the reagent in the measurement cavity.
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bl ood cells, whereby the ratio of different types of
particles or white bl ood celgs in the sanple is

det ermined. 15 24. The nethod according to any one of
claims 19-23, wherein the at |east one digital inage

is acquired such that jnformati f . directior .

| ght 385 The evahadacoardne FERIM My Gor s raciating
s ELinpe herus thé nidzeusameht ealifyrafdiee sampimatqeung sleyice.
wherein the analysing is performed by sequenti al

shifting of 20 focus. 25. The nethod according to anrY
one 0f23¢Themethddtaccardingie asy @neras claimuiqtq%géyherel a

| . .o Qi ' ' Lo e st ontical
ARl Ot hRbes BF e SARRIe Stactfs oﬁr”c?f“‘ggj‘fm e
isettirgs, m@nmhta%vﬁtﬂﬁ@??g igagei's pRgyEeS g afin _
ﬁj'amtiﬂéé of %Paﬁﬁed)&vhﬁ?mdem%m ﬂémmitimng ttie hmbeaopparticles
i'n the measuremept cavi er e et .
argHiita BROAGRIS 1 s SATbion WD Setpauredaligal image is
tdiajdddsior idumtifyieg pdriplesaor whilg dalcio;i cellsithabarerigraged in focus
determ ni ng_t [ i . ;

e oS Yogs i fim B BEess paRUds e o
i typge bemgadtislingishadby gbysica featies gbthepardiciss of stained white
%l&%ﬁfc%né, INaesy 30 pitidoar diffetens tfesdfi partitibs o wiitel sood

I'n e sanple. %6. The, met hod according to any one of

ceelisig the sample i4816FMINEGnpri si ng deternining, for a
specific cell, the nunber of said imges in which

said cellis i {] i i {5 Bi at
the patt BrEmsaLppSaiRd G R gkROge 23, WHcioin the at
f leagsoha diital insagelisrasiuired, such that infeigation Jiiiestipnof light is
part cof celd by r [ tudfn thecatyuiredamage
Ao i i
2is, ervshledreansbaharain the ARAYYSING|Is PRITOBNCHRY SEINCNEAEY NI
Ofhdide counted nunber of inmages, a physical feature
related to the size of said cell is deternmined. 5 28.

The met hod according to any one of clainms 19-27 ,
wher ei p5s@he nasthotl easordimgtalagy oae of plagesi19 tecfiwhgsein the

usi ng. .a i f.icatj FiF < foiciieedd ey N
L P A e 2D g o
amdirsbmagnificatien abthe sapple in tag megsUsemengayity 4 acauiring a
"SRl Byepi ot stbordamiianan e s b
cpasitemea D% NigreBape seopna Padp i Ppdt IBEEIncthe first,
gag\gi Wh@ﬂeﬂﬂﬂ{eeﬁrgt acquireddigitarintsge ismnalyseddagdetesmining the
- m cr.onet ers
AU o TRE L) R it add e sccond
clapouired gl imhge és analieed for determining the ratio of difterent types
of particles or white blood cells in the sample.

26. The method according to any one of claims 19-25, further
comprising determining, for a specific cell, the number of said images in
which said cell is imaged counting from an image in which the particle or cell
is determined to be out of focus in a first direction, to an image in which the
particle or cell is determined to be out of focus in a second direction.
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22-30, wherein said 20 irradiating is perforned by
means of a | aser source. 32. The nethod according to
any one of clains 22-31, wheréén said irradiating is
perforned ns of a . light emtting diode. 25 .
The. redhohbabenanApepian b HREN oo Wfarsib, B§segon the counted
wingihther dfaindgesrabligsical featups related tetheisize alysaid eall iof
hb%E IL%h& absorbance in order to determ ne the
i particles or white blood cells in the
sanple. 34. The nethod according to claim33, wherein

sai d angl gﬁtbq’ﬂe@l%d%efdlﬁﬁb bﬁ?%bfdf'di&nﬂa’fé‘—?ﬂo\hﬁefé‘n said at

order to ermne the nu artLp g
blleasd age: digitalimage is appyieed AN Oacpe&eama 3G, more
a'b‘feféﬁébl?ﬁ -2ORIMBrelSrefetabifBpok 'mdsd Preferadly 5:20x and more
n%?l 3@ %I sgmgw shing different types of particles
orp FARIYAPEH 'Y %5 celI's by anal ysing shape and si ze
of identified areas of high |light absorbance in the
at lea 1
PCT/ SE%O%%dﬁ%g{é)HaAg o@ﬂ&l&o %Slt% géfqé)ér%g)r Lgmzsr \gg Sreln the
erihegingdsysien ig ainoes 1 @bé% sald aldgpsiene étgltahlaﬂ%q with a
Ofd t1§ BFRER) in GRS PARGE G- GGQﬁQ%rﬁéteGPQdﬂof@?réie@bﬂ)ﬁidthe range
at | east one |
&X?A’ e e relarey st BT rlerolisiers:
corrputer code for digitally analyzing the at |east one

| mge t‘lﬂ% m%ﬂ"m%llf §cc.fo?5l Cﬂ& %gf&ﬁ'en& cﬂé‘iﬁsoﬁ%b@r ﬁ/h(e}’&ﬁsthe

of part deieed n of t
t ygaenple ipirradiated hyelighy Oégs\mveai@whvﬁqr respaBdig tacy peak in

dlaﬁsloplgéﬁccéwbwegwﬂ rigPagdrftat ures; conputer code for

out putting I nfornmatidon correspondl ng to the nunber 10
and types of particles in the sanple. 37. A conputer

pr ogr arg f oTheamathisi agcordingtplady driecofcclaims 22-30pmwhgreimsaid

in ut er. al ysi ng at
I ég[g %’ngﬁlipﬁ g#&dﬁgérﬁ%fﬁg{ﬁer f?.“ﬁ‘géqt he particles
and 15 determ n| ng the nunber of particles in the

sanpl e, 3 n%"‘”ﬂear%lt%ﬂ Q&tﬁaﬁ‘l 3{? dn?"ﬁ{e %a%§22@1 WIRGEIn said

for ide |fy|ﬁg articles that ‘are ngg n focus
anfragdiatiognis mergrmeg by maansahddehbemitied digdert i ¢l es,
the types being dlstlngU|shed by physical features of

the parjjicles ereb ratio of . diffe : .

o par (3118 el ECorNG oS hed s Haipt€ 1§72, WiRSEin said
analysing comprises |dent|fy|ng areas of high light absorbance in order to
determine the number of particles or white blood cells in the sample.

34. The method according to claim 33, wherein said analysing
comprises identifying dark dots in order to determine the number of particles
or white blood cells in the sample.

35. The method according to any one of claims 19-34, wherein said
analysing comprises distinguishing different types of particles or white blood
cells by analysing shape and size of identified areas of high light absorbance
in the at least one digital image.
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36. A computer program product, embodied in a computer-readable
medium, for analysis of a sample, comprising:

computer code for digitally analyzing at least one image of a sample for
determining a number of particles in the sample;

computer code for digitally analyzing the at least one image of the
sample for identifying one or more types of particles in a focused region of the
sample, each type of particle being associated with one or more
distinguishing physical features;

computer code for outputting information corresponding to the number
and types of particles in the sample.

37. A computer program for analysing a sample, the computer
program comprising computer program code for:

analysing at least one digital image for identifying the particles and
determining the number of particles in the sample, and

analysing the at least one digital image for identifying particles that are
imaged in focus and determining types and number of these particles, the
types being distinguished by physical features of the particles, whereby the
ratio of different types of particles in the sample is determined.



