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manuf act ghe 9hahBeaARE Hé@nﬁetmﬁ?VbéyrBQYhBQdaas a process-
wel | defi ned thi Ckness between tggsplanar s%rfaces

nost"gakpiés HPESRgEAMPR1I§SEaGPESShE0FnES4 PﬁP&Qﬁe§Ee image
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devh@%hggscthEﬁQ%srQhahgglhﬁ Ehﬁlwgﬁtgagbquéﬁellsample

count an | east "to sone ext
hanapeuleyneeéﬁgleﬁrsﬁaepsﬂpéa|ﬁy HpfidEteAyg spEede §F whole

at beash ﬁ@raEQUQQeﬂahhe%h@fsbﬁ@l@hGEQuﬁhQQ@ @ehtce The
ount. This statistical correction be g
2§21 Biad PofieToPet RETReaEt, GrE “aRPARENs PIoRg oF venous
devibabbdns Awskhphe efenabeiiaﬁgrb&owda&awebendrewM|nwto the
h%@gs@irmﬁ%‘éneﬁﬁep gergettyt 838y, 30 B EHAE LS Fer of a
ration Be“ued
thlehﬁe§9tnaV @vbﬁOﬁdtSﬁeﬁéﬁr@aﬁﬁﬁ @QPKBﬂ&tW&ﬁhf@rreagent in

overhapphp ?l@lggﬁug%hhé dEYhtRer nithe tiRigckness cefi ohhe The
neasurenent cavity is_suf flﬁlentl snall tQ enable the,

3%ea§ﬁ@eﬁeﬁ9da66é#§tﬂé 0PEbLAFRa 28GRt Stothegs S96Rt 1S
t hat cfcbgtue attlelae idephe alicllke wEashee mh?tt eCavicoyl rey llze
t Si
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si npkepile dist akady tar e depillyset. fﬂehdsam@éﬁeﬁ@ﬂelrlng
thegerhﬁgn§§s %c%ﬁeége%%uEQEQQELQaﬁbbﬁrWQW step 104. An

abl'y no excee m crometers in order for the

3%nt R lYEEk AeYs Peo 1hé tdpivart BNeBUSPY "En&l YS&dFan of the
di giahal ysiBgappihetdept A1k rhbelidengy hecanhangedst as
handl e a thlcEness of the neasurenent cavity of 170

m croneters. The digital imge may be acquired with a
depth of field at |east corresponding to the thickness
of the nmeasurenent cavity. This inplies that a
sufficient focus is obtained of the entire sanple
t hi ckness such that the entire thickness of the
measurenent cavity may be sinmul taneously analysed in
the dlgltal |nage of the sanple Thus there |s no
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stain the nucleus of the white blood cells. This

inplies that the white blood cells may be identified
w@sgoocop@aes ed dots and therefore easily be counP@mSE2006000311

digital inmage. The staining agent may be any one in

the group of Hematoxylin, Methylene blue, Methylene

green, Methyl eneazure, cresyl vt Bl et acet ate,

Tol i di j ' t u g .
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S5sapb®® n, Tlae bidrepbei ds Iseithy abr dedkyeddl wtthcéUecBromagnetic

di gj ' e g Lde_or_a .

nons S 2Rl T henc e B e BV BNEEY B a8 pparotion

be RPPKecef athrl shainine aeemtysThisajjeptiiés pbat the digital
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furtherPe offpt e PoAnpe el i BiFetetomuni cating t he
10measur ereng  oE 'itryedlvic}ji‘gii’li‘@l eigﬁ;ajé of's Oﬁfréﬂfﬁféﬁﬂ@dietq an
acquiring device, said.nlet_being, arranged,to, acqujre
o A S SR TRt P DB e ST bk rates 100,
dr am uprde bl ood-sanpl thdynanioap of [atyck odoes aim the digital
measy eoent cavity may further draw bl ood fromthe
inlet Tnto the cavity. As a result, the blood sanple
may easity B actuidTeiRl e el neadigdhbht inaae tis byhown to
152: nﬂhd/id_erréﬁﬁ/é n@%é heo sl | lﬁiw:;@é icﬁ‘éx@tft tw@k@ite\!\’:]éi‘oocli cells in
ood. n e capillar orces o sanpl e inl et .
oGP RO AATIEr R A 19 BTGB S T o WL PERe | Hebe digi-
anmount Ofiade ooak | olitos 1hed neBsarsamhle Cavdliyring device
Al 't | vel t 0 S d. or awn
TR e dol? o QOhSATRF TR BE ST ORI R 4 hes
extierdral finapi oy fOreel 1t eowarp| r sadia tenglibhe ckight,
20ACCH g Ok 4,0y anptherh &l fiernatd Meod té%?é QR4 SEIP] G BY£ 1 ed
be acquired into a pipette and then be I ntroduced into
t he® st AtEht theavi $32 B2 eh st e hespr et @l peadapted
sang &argca:b&dﬁp’lgi.die\ﬁé@( F@ylﬁ}ﬁa_?_éh% €agén®. TheiStaining
arran to be us nce onl.y. sanmpl e acqui ri
devell%eafpr%%ef ewsasa%ji%ﬁoﬁ‘n%ﬁjf%?me%sﬁ%ﬁ%éﬂb?%o S appear
celdn coimt ,5 simtieathanganpltes deiqpod i ogl deviTies | Snadd eshown
2510 13’?3%! e tg %0%1%36?'5\%&‘ :Lhcoé dx}:' J.aé'lor{ e&‘?eaptéolour image.
needed ih order to present the san”pefe o cell

coutd mpnTRHES- ikgfatadre il [Whiditadt e digrlel & rRnd anpt e
AC WHJIUGHDHRY I d o5 ALARAL f O USFe VRPN inARd (B in
be forﬁga&t hout caonsideration of possibilities to
cl &dif A% B TP U SRR LT disippt yT e Plack dots
rea@f_synI ; fjeqs@ill%?,bd e usagal @}fi(a}uijirnia%@ @&wb | oesampy be
noul de n t.i terial. and _thereby .he

30 ranuf actlll?re n?tsala%leo%\jvop?{sl && rcgtu@tlﬁ%s%llbtte Ry 1991 Ls.
be appstorefadetliv e Al assld s adies pogaisisl lsamplen tedjui o nipter-
deviisBing @ amle MmLRe dé’lrla‘ﬂcﬁ{(r&d & o1 Sy Sample.
wavel engt h corresponding to a peak 1 n _absorbance o
t he i HShihRy &gehiep SEsEntee hang May Wint example
bl aed a&ﬁ::allrfge\mw dzjmitaik?@;pajbl}ﬁeﬂélﬂéﬂyatjm Qfems?,i RHYGh
agent_ wi e detected .by .a | ow transnittance of ,
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| agersuddur.cé rbtmallas éreadainyc edueyt fraoyiadevtiitghtblofod cell
velddehd nad quavel angt Bl Lyhag LNg1 8BSOT BAIEE 661408 that
stal ning agent. Further, e laser source provi des
collimated Iight, mnimzing disturbances of stray
light, such that a point of low transmttance of |ight
W Il be sharply distinguished. The irradiating nmay
alternatively be perforned by neans of a |ight
emtting diode. This light source may still provide
sufficient irradiating conditions for prop erly
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is being magnified for acquiring a magnified digital

i mge of the sanple, the acquired digital inmage itself
woreyelogsieé ectroni cal ly magni fied for sinplifyi PGI/SE2006/000311

di sti ngui shing between objects that are inmaged very

closely to each other in the a%ﬂﬁired di gital image.

Brief Description of Draw ngs invention will now

be slger Lbedsi orLusbhay dat ekt gxswﬁxv9£ge§a08h§mgn8@ro 4-

reference t npa nying draw n

schénat ié- vF@w @¥a13P359n'plL§ a@qarean@fdévﬁcé gcéom By the

tOhﬁéa?ﬁ@@ﬂéﬂ”@n&?ﬁﬁtyhﬁa}rﬂﬂ@”&' @Hicﬁhgsszofslao ].lI(Ijl is
schematic view of _a s e acquirin Vv acco

{0 SROPREr ERBOHPHEAT BFLERGLTAGSHt £8n0: Brg. hd-i & RATE of
!%chenatthuLemdoimageemsyrbaeaélappadafbusaaamgsﬂsngThus,
to t h n L O ] [,S

char e oA b e P ot a2 o Al nETLe: i crBalr dbhe 207 (RS such

i nvehatono #hgnabigs araugllawednagetbe nabtobdisgnpked for

to Q@té§ﬁ9niﬁ§ ¥RLURBY £L CpeRYHARERL I 0BcRhtWhirh e Bh?@dof the
cells. Detailéed Description of a Preferred Enbodi nent

Ref%?ﬁPhaeﬁo%mﬁaeﬁu@elﬁcﬁegaﬁﬁFeaaeaMP%Pn@adebﬁcéeiected
l10accrading 4 appespeodabensiol tbethaveat sofrWwelibnbevolume of

described. The_sa q |r|n devi.ce 10 is
disﬁ%gaﬁggognaa?gﬂgowbgf ﬁ?oﬁﬂ Mﬁ dafter havi ng been
used forahabtysnsd thsmph@$lesdthhatthbesanpferred embodi-
ac 0 n r 0
qrg%aﬁ{:ggd%ﬁc\fkfﬁe& hggg%l J?IE niﬁggél ‘?29 1%%'1‘8%% and t%lat
forméay|ﬁléepna§@ve ﬁ@?@@%@ﬁnéﬁdaﬁﬁypeéshﬁhéfHé?b#édt e
19y k8bget benphrpukdtngn dBESnEBKEG Hﬁeuﬁﬁﬁbﬂaéd%lbhﬁs
sanpl e acquiring device 10 sinple and cheap, whereby
the costs of the sanple acquiring device 10 may be
kept down. The sanple acquiring device 10 conprises a
body nenber 12, which has a base 14, which may be
touched by an operator w thout causing any
interference in analysis results. The base 14 may al so
have projections 16 that may fit a holder in an
anal ysi s apparatus. The projections 16 may be arranged
such that the sanple acquiring device 10 will be
correctly positioned in the analysis apparatus. The
sanpl e acquiring device 10 further conprises a sanple
inlet 18 . The sanple inlet 18 is defined between
opposite walls within the sanple acquiring device 10,
the walls being arranged so close to each other that a
capillary force nmay be created in the sanple inlet 18.
The sanple inlet 18 comunicates with the exterior of
the sampl e acquiring device 10 for allow ng blood to
be drawn into the sanple acquiring device 10. The
sanpl e acquiring device 10 further conprises a chanber
for counting white blood cells in the formof a
measurenent cavity 20 arranged between opposite walls
i nsi de the sanple acquiring device 10. The measurenent
cavity 20 is arranged in comunication wth the sanple
inlet 18. The walls defining the neasurenment cavity 20
are arranged cl oser together than the walls of the
sanple inlet 18, such that a capillary force may draw
bl ood fromthe sanple inlet 18 into the neasurenent
cavity 20. The walls of the nmeasurenent cavity 20 are
arranged at a distance from each other of 50-170
m croneters. The nmeasurenent cavity 20 is nore
preferably at |east 100 m croneters thick. Further,
the neasurenent cavity 20 is nore preferably no nore
than 150 mcroneters thick. Thedistance is uniform
over the entire neasurenent cavity 20. The thickness
of the neasurenent cavity 20 defines the vol une of
bl ood bei ng exami ned. Since the analysis result is to
be conpared to the volune of the blood sanple being
exan1ned the thlckness of the nmeasur enent caV|ty 20
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correct white blood cell counts, this effect will need
to be accounted for. Therefore, a statistica

wa@orosmedizcon of val ues of the white bl ood cell POIAE2006/000311
above 12 x 109 cells/litre blood may be used. This
statistical correction wll be jncreasing for
i ncreasing white blood cell co s, since the effect
of overlapping bl ood cells wddafgs ! arger for |arger
white blood cell counts. The statistical correction
may be determ ned by neans of calibration of a

rr;easur errjenltA apaas b Ll@cqui“rﬁré@rka?éx{r;ﬁé@aféﬂdev?ltﬁkﬁetrlc enumera-
S i [Lec may, be, de a gene
Ies{#géo§§se Trhg°up % ﬁe%%%t%nﬁ%t ngé?itﬁé%e %lg sample
5use@0qwltbm@edevomet@omDELSEM@te acquiring devrce 10.

This stal imddoateRit eclyon, | 01 oldll ol pertég&’e Aple,

statistical corrections are presen

in Shaf AP HpPEeRE uSaTHEY heelngie oredetennined pfixed

It tisicloméeapl ated that the sanpl e acquiring device 10

coul d be used to an e white blood cell counts as

| arge as® 50°399bYy @T?@)Iﬁraerrtﬂ% 1D Ryrdakd of o on a
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co nt, 22. ma
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to tfhetfs%rbm@l ofanike meardirenem it t3g0; fensalectively
bl %ﬁ@iﬂéﬂ; %ﬁt@%cs&dcém@ trheur@aéw@&m@é Oﬁf‘é/' ty

20, the make contact wth dried reagent

22 and i tﬁ%ﬁ esaé“l?]e%&qwrdét%%%m% %%Cargl”estﬁngzztcarfalalm 1,
15t hewlbémdt EI'I’(E gae@gmtace@lﬁlraqontéxepb@yc@mt&ﬁéé@gatkt@dy mem-

(00t B A 8,0 N8 RS UL ATELL CaVL e 200180 s surement

\MﬂQﬂV1Q¥JIQUId e.g. an organlc sol vent such as

I " M A A R R Y cisin
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20t hatlrterw Bl e Wddm kiheevaparted angh tden18a0eardd o

wi | attached to the surfaces of the neasurenent
cavftkt;'y: 5% cre FheR S YEH dr i ed onto a
surface 4of Thenavanpi s paemitingy Idegtdick widdo dupivegy a;d/emy one

t, atmosph
SRl AL AR S e A SRR S caviey
di ffasc @ tunifhausn Hhidkanesdy arft a@edﬁ@ ol aysenetterd ati | e

25I i qU' d, SSUQ*Flea%aﬁfﬁﬁl@a%Q:l quitlingh RRARIY %ctcﬂﬁdln%}" t% tc‘iaim 4,

§§9 rated in an eff ect|ve manner fronrthe

spér’ Tt e S FiERsan te SAEY A&Soraduqr@ﬁqrnarthlckness of
al taer Nataiswe IoENufikeiondtrg stet hod, the sanple acquiring
devi ce 10 be _f qrnmed b attaching two pieces to
each ot%erQ%&hgﬁgQ oﬁgqﬁleéggngﬁﬁgt *hé& &HQﬁHQMﬁq gaim 4
t henmdas whenenin ¢he el rentnitheaotigr piace fuorimk the

30! OR PRl o5 1He IPRUICTRAL, GAY td A0 S, al | ovs 2
reagent to be dried onto an open Surface ‘before the
t wo p|eEesTéﬁeSaﬂpa@hé@QPereaghd@Wh@ﬁ afiegedimge to any one

r eagerth eZ%)ﬁé%)édQ@l oS 1\ahsl, N whRLR n $HRCE daReRONEN Y een
need not ent, 22 conprlses a

tile. The'r
he ABRYSFAg LRGERE S0 208t APRIRG. ddert TOTRY N@maliy@iing which
gg?a@ emﬁpbeaaeduabeﬂeaw¢haFeDmeu@e&alhg a %ﬁﬂ@@l&or&
ile ac c egxycho cid, a_digitoxin
33 shake vgnoﬁtﬁgag ﬁ%%%pgrgﬁégléé g qcﬁoﬁccgﬁd&ng to any one
dePé&r §&rt péﬁCteyleegTr:rlta@ms Tweegteamnrtrn@ sGennimgy apent is
Hemat oxyl i n, Methyl ene bl ue, Methyl ene green,
Met hyl ene azure, cresyl violet acetate, Tol uidine
bl ue, CGentian violet, a Sudan anal ogue, Gall ocyani ne,
or a Fuchsin anal ogue, or any conbi nation thereof.
When a bl ood sanpl e nakes contact wth the reagent 22,
the henolysing agent will act to |yse the red bl ood
cells such that the Iysed red blood cells are m xed
mnth the bIood plasna Further t he stalnlng agent
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measurenent cavity. The sanple acquiring device 110
has an inlet 118 into the chanber 120 for transporting
whb@enoiiné o t he chanber 120. The chanber 120 iBCT/SE2006/000311
connected to a punp (not shown) via a suction tube
121. The punp may apply a SUCtb%ﬂ force in the chanber
120 via the suction tube 121 s t hat bl ood nay be
Suckpdahile Lhesenaabeyelg0s LRI UGRe LI OhE o 1o i e
sanpl e atquiring device O may be disconnecte rom
t hebpoap Betbse rreasurerrent is perforned. Like the
nreasur eneNtTica Vs A 2O %qﬁfﬁlﬁ@r@eﬁl%Q&éébf‘glﬁth§eany one
agcﬁédlng to.the fi enmbodi nent he chapber 120
has FIPTRFFHEYIt R %k’ﬁ%ss%%??h%ﬁ ?hétf‘h%ﬂﬁegge%? is
5thea5@n@h@ 10 biee exasupedt H@mahekylanremgenyléﬁa biue,
f f ctin
pﬂd%ﬁﬁ%igng\an%%geg J%I%‘?Irlffg Y ‘%gg gre ?f _LL Qe%“" gcetate,
app’é@hﬂh@l@@ Ppbpe vo@en*'newu Ciehaher %ud@n @ﬂahhgues,
b| 0@Ql§§&§/§n¥\he| B4 dﬁuéﬁéilQeQnaﬂ_gguéQPaB?t Hﬁysgomblnatlon
rises_a sanple holder 32 for receiving a sanple
acq PETHQ device 10 with a bl ood sanple. The sanple
10hol der 320 Srias r@a&@@ﬂet@ccﬁ@ﬁﬁir\l@ d@eléen@&eo@@gxu@rt@gany one
devifetlo such t neasuhenent cavi t% ? N
sanpt eCAE R FTH “?j%v? %l%' Whebr ity poL? Y%h%‘a "Sgent is
wi t&i gué berappar @tnsn3@n Thkt appasaposiBp sonpiesesid, a
Ilg 34 I atin -
P AT PREEE, ) LR TR e LA P 4R BT @ mom
sou%eele4d%§/r%en*enof nedPeleSEERP T anp, whi ch

15 rradi ates, |Tlg§‘tsérﬁ%1@ea@@ﬁifﬁlé(l&%@i@efﬁ@@éf&{@lg-@f any one
ted In e puclelr O

stalghn agent ] s, accu
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eneryeangedpeei d¢qal ty zobboeedsaopke. I f a bl ack and

ogwhite | mage 415 ach &€ o ﬁ@rmt%@i@ dy i@&f&l%lfo any one

enmerge as dark dots against a |i round
li ght SotirkEer3d iRy ‘?Je‘F?lat‘f’W?l%et}éel e%eplerafaqulrlng

Iighéve@étigr@hghéggblahls may be used for increasing
hat, the white

contr ast e l.m such

oy be. b b dl Ve e B T S CHEE Tt hat | FEpyite
soubbeo@4ceblarrmn@ewl®@dra@mple,eeendrmme@uetccmpr131ng
radi ati o, vel 0 p

25absor pt| on peIaJkH% & ﬁp&@a%%g&a{%@§ Q%ﬂéea%\gﬁ ent %aVlty
sho®if oa f sarties  dedehosen @@%hcehawamem%%@rem%‘ﬁ eaVlty
then@i@ C@W@%'éorﬁﬁi@siﬁc}{eéyhém Ei'l’i&h&ﬁenEhEnd a
wal | s of the sanple acquiring device 10 shoul d” be
essBRIAHIY 39Ns Pl eftatho WhiR welvel 3gR+e porh fhat the
exanplies Mhes® dMelhy| ene bttal.ﬁqe@ used as the staining

agent, the I t. sour.ce 34 e ar,r,ang .
0 ad at BTG HEG T & SR dhgh 1 a7 i i e blooa
appa%hlws 30 further conprlses an i magi ng system 36,
whi ch i 24P
hol der %% atlve t:R$H99PQ§hﬁﬁ§iﬁggzq%%émg%ﬁs ?F of the
i naigwr‘gdls%%rﬁageo#% Jar#r%eraeqeuw&@wecmamt %hereln

wﬂlmmsom éétmsr%ﬁé edh ¢ i el hde l@ﬂf{oé)éilé@ﬂﬂrt@ staining
e system co ses a magni fying system
3538‘5%gq%h IE%dﬂq?qmgnﬁ%%ns 40. The magni fying
system 38 is arranged to provide a magnifyi ng power of
3-200x, nore preferably 3-100x, and nost preferably
3-4x. Wthin these ranges of nagnifying power, it is
possi bl e to distinguish the white blood cells. The

i mage nmay be acquired with an inproved resolution in
order to allow |l ower magnifying power to be used.
Further, the depth of field of the nagnifying system
38 may still be arranged to at | east correspond to the
t hi ckness of the nmeasur enent caV|ty 20. The nagnlfylng
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an area of the neasurenent cavity 20, which will be
imaged in the digital imge. The area being i naged
wo ogettdes Wi t h t he thi ckness of the nmeasur emenPCT/aEi0N6/000311
20 defines the volume of the sanple being imaged. The
imag ing system36 is set up to fit imaging bl ood
sanpl es in sanple acquiring devites 10. There is no
need to he e g e 6. _
pref or ably o PRs! n%ﬁ?%g‘fnﬁttﬁg L PEe LR s P enti v
housn@gwbybﬁ bh@@dtﬁ%l %taU@ @@tﬁémlﬁéEGdthaPPWber "of white

chapgsdy ggglgppﬁr@ﬁgssgg fdrther conprlses an i nmage
anal yser_46. The i nmage anal ser 46 is conﬂﬁéted to the

di gi t al %%ne?%¢4%ﬁ?% dreeePtihyd dbgi ¢hpip wherein the
sacquiced bympbe tghnirbdcapenathé. rdhgentage ahal peesurement
46 is_arranged to identify patterns in the digital

|naﬁ% t hét correspond to a white blood cell for

counti ngl® heThanherhod ahcoedbhootieetlsibeldgopr déenvherein
in the Hégéﬁééméﬂﬁgéav Byshaéhg tHBSEnégé'¥§3504§7UHM1cro—

be arranged to | entlfy dots | n a

backgk®tfd. awﬂesahﬁg%l%hgﬁysémaa% hﬁyaﬁguéFﬁﬁnUéHhté depth
10first elecareni tahty sagpééyohbendi gbt hei tRYEKREESr 8f the

anaI%S|ng t he dl% %gl i mage. This inplies that the

i e ANEFYSRF 93VHEY be able to nore easily

di stinguiéh Thetmethoddacebtdithatoackaimapdd cheseiy a

to fﬁfﬁggtgfr n$3591§98§99a&gfe %EC%EQE'ﬁfE?SQaf%y”Qhe

sonﬁhhgknﬁsar@édthqh@eaﬁﬁgémanbl9@@¢tn6aﬁﬁya@aﬁéaaa@é the

19 heggaupber et nyhihggbhood cells per vol une of bl ood by
di vidi ng, the nunber of white plood cells bein

i dent i fi®d- i h e e HRge %%FOFﬁ%@% RPtﬂHYh%n%oPgnﬁlﬁ%mS 13-1e,

t hewhtpotinsanpl eamphé chsi srnelii atefii bedlaghdeser abedvelength
ve. The v ric white.blo counpt y

e b IR Lt G R H G TREE

anahgset.46 may be realised as a process ing unit,

20Mi ch cofpr i pgs ﬁ@@@édf?%cQE&Iﬁé”ESQ%ﬁQG?ﬁQHQE claims 13-17,

analﬁéls Referring t or volunetric
enuReFainonadf Whreelarobe &8l PRTRPFTCeHebYeBeprnpedl 2 laser
Thespetbed conprlses acquiring a blood sanple in a

sanple i ng devi step, 102, An undi | ut

of ol of Bt obhe EE SR s 6O T AL IRt QaRBY CORR oo r PRGTRS 1317,
deviwikereThesshdpl eradyabengchsi pedféroadchpi hbkany of a light
25b|°%g19£1¥ ngyéﬁglood A sanpl e of capillary bl ood nmay

b rawn i € neasurenent cavity directly froma

pricked 20 ngBre ofebhpatseperdihg be osdy sanpl ef nekeagms 13-19,

conjRcte it hna &??Q@Qi 1ﬁa&@el§aggaﬁlﬁsauughﬁg Qemagﬁlflca-
initiating a reaciion. The red bl god

|ys%aognHO%E§tafn$nao%ﬁenmor% RERERLRAL BdST ﬁOFhe
nuclel OilthEh@h%é@h@ﬂO%@c@ﬁﬁ%ﬁg Nﬁt@mp @Tée@fntnuims 13-20,
acquiring.the od sanple, the,sa is rea

30 o TRSERkp  ahe MePkSrtr e P ekt sPho: AeUFLEY  Bopfactn of
in hnghnhigbtsahppabamus istepel0dgital ahmbgsi s nmay be
initiat eéj bﬁlﬁ’é‘%ﬁ‘éﬂ%@ !x’&'&%ﬁ@ll@% f!;‘ecfgﬁhyz?’is whereﬂl said
appar at us. ternativel si's Isautommtica
i ni @pateslng @ﬁ@pabﬁgﬁat@@naéfﬁengn@l@ﬁé PPEsehBetbe dlgltal
thelﬁgggle acquiring device. The sanple is |rrad|ated
step 1 a digital 3 of a nagnlflcat on. of

3% he sampd & | CPECHETeR, aTertins. e Lanpt cof SCharHg 13722,
|rrﬁﬁeﬁéfﬂ mai@ em&bygpﬂ@g@@mpﬁlsaﬁlateohroﬁlaally magnify-
wavel en ndi ng. t o an_absorption peak of the
stalngngﬂggéﬁéﬁfﬁﬁgs +%%F?gslT%%? the digital inmage
will contain black or darker dots in the positions of
the white blood cell nuclei. The acquired digital
image is transferred to an i mage anal yser, which
perfornms i mage anal ysis, step 110, in order to count
t he nunber of black dots in the digital image. In Fig.
5, an exanple of a digital image is shown to indicate

" o I L e



measur enent cavity having a thickness of 140 mmis

i mged, the volune being imaged is 0.315 m . A part
w@booblogs1a€qui red i mage may be sel ected for anaP@EBB2006/000311

Thus, the acquired i mage may first be coarsely

analysed such that no anonmalies gre allowed in the

part being-used for detern1n|n he white bl ood cel

Count - 108 DALy GLohneoACOHl LRDL L TBIEHLAELEELEA b8 uni te

analXS|s be'3eTect ed aV|ng an appropriate size so

t haplaocdufeitpehn foblifpdosamp eblééadsaﬁﬁtemmppmpééSlng

analyseda Limghoubdqherenphasized tbabréhggptef ghedne of

enbo ni gescrlbed herein is in no way |imting

and® ﬁaws nyZal #Bfnati ve enbodi ments are possibl e

80 t hin themeaeﬁEeménprappataansdeémpeﬂsbygthe appended

clains. CLAINS_ 1 cqui Ll e fo

vol umetric entn&fgP A%lon %ﬁ %ﬁnged%ch% Mbﬁﬁer Erranged to

bl ood sanpte;veatuesaﬁppeea@qqunrmggdéeveeecwhpﬁhshﬂéds a

a measurgiepl CaMbiy. RQVtﬁ@cﬁéXBGQeﬁe9£°89v§€9P|e

sai d neasurenent cavity having predeterm ned fixed

t hi ckness, a ®ehyeht, SARFER ?gr%?G%ﬁgEﬂ FﬁrédHFF%dthe blood
1d orm on gaﬁpgéace deflnlng t he nmeasur enent caV|ty,

sai d reagent nEr|S|n ent for

" ed bl ood cel 15 TRAGHR b SeE CarpPior Sa d St AP AGYorg SYs-
agent fotemehedtavéhglsaalnmagemchelbhogdmeehEsfDn acquir-

the bl0od,3amPkeyits1 IHE.320p! 8 QQQHEEFBthSMiSE the irra-
accordlng P erern the e acquirin
devi ce cdﬁptﬁéeéampbedynnﬁhﬁb@?aﬁaV?ﬂgntméaﬁpaﬁarW erein

§urfaceswhetgeﬁneedseéﬂlgeeeeremee&neayshéd 3n. thBedigital
sanpl e acquiring deV|ce accordln wherein

I

t he pIanaWagﬁrPXCé§ ﬁFElX?rEE@eB %p?baePEFﬁPﬁea agent,

di st anceahgom one anot her to detern1ne a sanpl e

t hi ckness for Jan. tical ur h e

acqui ring devfite ﬁ%gorgnaﬂegg a%HEQB g gngﬁggEdFﬂe

cl ai ms, ahqnerﬁdtHengaéulEWEﬁtfeavﬂﬂ?nha§yanGnWheﬁﬁ1blOOd
ZGh'CknesEegESSQn&7ge€Eg&9H§BSr§he Aumbébeogafpliee blood

acqui ring device accor to claim4 , wherein the

neasur enBft1&adit {hRaBlao8nFEBPALE hi ckness of at | east

100 mi cropet eRs. s§steﬁh9cﬁaﬂﬂhﬁgaﬁaubﬂbﬂ@ deyi GRerein the

accordlng to cla

re
caveghag B9ufy FGFR L SEAEEESHr "5 mer SoPRdn Cfg ield of at
m cieseterae Ehickhessaol ehacgeasurgndevi cavacyoodi tgpe

o4 0 any Qneagfuagen ﬁ%% ng clainms, wherein the
reagenp €€en ag to the surface solved in a
voIat|Ie26|th§ ﬁﬁﬁthmha§cévép@9atédCﬂélmegéeoﬁhé5r wherein

reageghRe@o®r bgdhanPsed saﬁB@esﬁgph%lQC@%E&h@@ by the
devi ce accordlng to any one of the precedin

mheF@FﬁkFﬁésspglﬁhﬁgm§§§HF6W§8Fr§ﬁ§é&YtSngegchF@él?f the
st agamphe ﬁ@@th§mg§eﬁhe white blood cells. 9. The

anpl e a ice_according, to_any aone

3O;S)recedlng ib Syﬁ%SPeFHCPﬁglggaFﬁlﬁﬁyaﬁgﬁtogscgﬁﬁms 24-26,
onewharehe gheuﬂlghtHewamcﬁytharwenhﬁheme Blrgediate light
th%%'ﬁ”% %gggthEQXEgg oA hE %r%S¥Ea%' lebpbsorbance of

et at €, ?olu ne bl ue ntian viole Sudan

anatb@ué§aleap90é9§ﬁ¢ne and Fuchsin anal ogues, or any
combi nat bgn @her@9&te&0acc$halﬁ§ﬂﬁbeaaQQ@hEIag @eaume 24-217,
acco&dln to a S t he precedln%

3% heRERBIPsFAG CadeRt i SO GGAFERRATY 5wﬁoﬁﬁﬁﬁFs§PPrC§
saponin, a bile acid, a digitoxin, a snake venom a
gl ucopyranosi de or a noni oni ¢ detergent of type
Triton. 11. The sanpl e acquiring device according to
any one of the preceding clains, further conprising a
sanpl e inlet communi cating the measurenment cavity with
the exte rior of the sanple acquiring device, said
inlet being arranged to acquire a bl ood sanple. 12.
The sanpl e acquiring device according to any one of
the precedlng cIalnB mhereln the sanple ach|r|ng



t he neasurenent cavity has a thickness of 50-170 mcro

nmeters, and said digital image is acquired with a
walewblooqbe fi el d at | east correspondi ng to the pdi/skese0311

of the nmeasurenent cavity. 16. The nmethod according to

clai m 15, wherein a vol une of g&sanalysed sanple is

wel | -defined by the thickness t he nmeasur enent

cavity angl_ aﬂhérg?s@émtgécéﬁﬂpﬁ§ @@'Qﬁ%'8%éegf éfalﬂ@ez4 27,

qu according.to any one of ¢l aj
t he"8Shpte $31¢r+hehht éauﬁg‘m TP HCR @va%%\“ag@nlttmg
cordibsgeondi ng to a peak in absorbance of the staining

agent . met hod accor t o any one

13-17, eréf%es Ste$r%ﬁﬁ%ﬁ$ i &° 2 o?%%doé L%%%% 24-29,
Sof ehénein @E@rm&gnlﬂﬁlnqheymEQMOMaacaomdgmgfioaaﬁgn power
oneopf3£i@@£3 3zd p sS4l rradiating is

perforned by nEa%s 0¥M65f$$£¥ & 9 %lng di ode. 20. The

net hod a%%or“aa%gsx%t%yaw@fnw%@ MY 39, ohhekaims 24-30,

thaﬂlﬂe%irgl t%@agﬁaga a@ay*wﬂbglaﬁr%(@@anwﬁaeﬁt?ﬁy areas
power 0 era e nme
acco ol?Jn%h %l%*f/ ﬁ antai q%ez%l W]%fejrrﬁa%%r d
10anal ysi rip cdhpe i sestémlentddndingy areaslafm B gh whehéin the
ab hod
aciﬁﬁﬁfﬁgﬁ%&%ﬁfm%%f% T S antfy FigSE cors in the
il i getde fyi ng black dots in the digital imge
23, T e rreihods \ancar da&&fdaﬁgwt&% forfd gcffﬁcﬂa%n?@ 24-32,

wher ei n sai d analysi ng npri ses electronlc
madht$5 g et %.%%lséﬁegmsaff ITRRRIDY. LA elRtirenically
15f ormatpl ihetitie pgutbred | @iy ofa Whiriegd) ood cells in a
bl ood sanpl e, said systemconprising: a sanple
acqui ring device according to any one of clains 1-12,
and a neasurenent apparatus conprising: a sanple
acqui ring device holder arranged to receive the sanple
acqui ring device which holds a blood sanple in the
measurenent cavity, a light source arranged to
irradi ate the bl ood sanple, an inmagi ng system
conprising a magni fying sys temand a digital inage
acquiring nmeans for acquir ing a digital inmage of a
magni fication of the irra diated sanple in the
nmeasurenent cavity, wherein white blood cells are
di stinguished in the digital inmge by selective
stai ning of the staining agent, and an inage anal yser
arranged to analyse the acquired digital image for
identifying white blood cells and determ ning the
nunber of white blood cells in the bl ood sanple. 25.
The system according to claim?24, wherein the
magni fying systemis arranged with a depth of field of
at |l east the thickness of the neasurenent cavity of
the sanpl e acquiring device. 26. The system accordi ng
to claim24 or 25, wherein a volune of an anal ysed
sanple is well-defined by the thickness of the
nmeasurenent cavity and an area of the sanple being
i mged. 27. The system according to any one of clains
24- 26, wherein the light source is arranged to
irradiate light of a wavel ength corresponding to a
peak i n absorbance of the staining agent. 28. The
system according to any one of clainms 24-27, wherein
said Iight source conprises a | aser source.29. The
system according to any one of clains 24-27, wherein
said |ight source conprises a light emtting diode.
30. The system according to any one of clainms 24-29,
wherein the magni fyi ng system has a magni fication
power of 3-200x, nore preferably 3-10x. 31. The system
according to any one of clains 24-30, wherein the
i mage anal yser is arranged to identify areas of high
l'i ght absorbance in the digital inage. 32. The system
accordlng to cla|n131 mhereln the |nage analyser |s
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