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rat mintutes before the counting may be performed. The white blood cell
_cotunt ca:n then be f:letermihed by counting the number of bicod cells per box
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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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and the results are correlated to the nunber of cells
present in the sanple. 3 There is still a
need to speed up and sinplify existing automated

nmet hods for determning a white blood cell count such
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5 I n accordance with one enbodi nent the nethod
is adapted for enuneration of white blood cells in a
bl ood sanple. The net hod conprises acquiring a bl ood
sanple into a neasurenent cavity of a sanple
acqui ring device. The blood sanple is mxed with a

~ reagent, conprising a henolgsing agent for lysing the
red blood cells in the blood sanple and a staining
agent for staining the white blood cells in the bl ood
sanpl e. The staining agent preferably selectively
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to be acquired of a relatively thick sanple, while

only the cells that are in focus are counted. This
feature is particularly 5 useful considering that the
enuneration of the total nunber of white blood cells
is nore easily nmade than the identification of the
type of white blood cells, since typing requires nore
details of the cell to be analysed. Thus, by ensuring
that only cells that are in focus are counted, the
identification of the type of white blood cells may
be perforned in a sanple that may sinmultane- 10 ously
be used for determning a statistically reliable



25 the white blood cells such that the sanple is
ready for optical neasurenent to acquire the at | east
one digital image. The bl ood sanple nay be m xed with
the reagent by e.g. dispersion or diffusion of the
reagent into the blood sanple or by actively

vi brating or noving the sanple acquiring device so
that an agitation is caused ign the neasurenent

cavity. 30The neasurenent apparatus nmay further
conprise an el ectromagnetic radiation source, which
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In fact, the blood sample may be aflowed to be mixed with the reagent
in the measurement cavity. Thus, there will be no need to perform a sample
preparation manually. Within a few minufes or less, the reaction of the blood
sample with the reagent will have hemolysed the red blood celis and stained
the white blood cells such thét the sample is ready for optical méa'surem’er’tt to
acquire the at least one digital image. The blood sample may be mixed with
the reagent by e.g. dispersion or diffusion of the reagent into the blood
sample or by actively vibrating or moving the sample acquiring device so that
an agitation is caused in the measurement cavity. |

The measurement apparatus may further comprise an eie'ctromagnetic
radiation source, which is arranged to irradiate the sample held in the meas-
urement cavity of the sample acquiring device.

The imaging system may be arranged to acquire a plurality of digital
images of the sample using different opticat setfings, wherein the imagé
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 blood cells in the sample, wherein the image analyser is arranged fo
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25  ability to trace rays in the acquired image such that different parts of the
image may be placed in focus. _

The imaging system may be arranged to acquire a first and a second
digital i_mage of the sample using different optical settings, and wherein the
image analyser is arranged to analyse the first acquired digital image for

30  defermining the number of particles or white blood cells in the sample and the
image analyser Is arranged to analyse the second acquired digital image for
determining the ratio of different types of particles or white blood cells in the
sample. ,

Thus, the measurement apparatus is specifically adapted to acquire

35  two digital images using different optical settings. This implies that the optical

settings may be optimised and adapted to, firstly, determine the number of
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large decrease in intensity at the edge of the cell. Thus, by analysing how the
30 intensity varies at an edge of an imaged cell, it may be determined whether
the cell is imaged in focus or not,

An alternative way to determine the cell type is by, in the image
analyser, for a specific particle or cell, determining the number of said images |
in which said particle or cell is imaged counting from an image in which the

35 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 fo be out of focus in a second
direction. '



35 peaks at separate points. These points will form
bl ack dots in the digital inmage and nay be cl assified
as white blood cells. WO

61PCT/ SE2007/ 000656 10 The
ﬁﬁg?‘{?gé@&n&y be arranged to distinguish di f@?@%tmgmﬂ%%
types of particles or white blood cells by anal ysing
shape and size of identified ageas of high |ight

absor ba ' t least one digital image. Since

i £ fer ent f{/ﬁq“eqtseh%la%(ﬁﬁr tgY hequtanged ko deteuaing; basedat the

Si z%@émﬂweumgﬁfeofdmagem deorhetaed fsdie r&@l’e&’@ the gize of said
5i deaticitiog@elpy determ ning the size of the bl oog

cell. Fulrther,.the different types may be differently
st ai ned 'GRVIRENG Sveisewith imerticabsetiings usedrii dde@fting said at

Sar daastionetdigitalirgageainai; age a nldYn¥icaByn ?%@gr @3-?@8 %{')rg

or gsefekably 98I0k f¥rd gfeféréefg 9#0 white b
di f'f Whi t &r10% Bkt Pigierabnh-Agx amdm
ri’;ltqrgeg"’f%*%ﬂ?@g 1@’?‘?1‘ erg(r)]t types of white bl fod@::el I's o

e e e gt i g ol e ot

bl y [ “wh
di ?? g%‘%%g'?ﬂ%% % ”?:"f/‘téeq‘gli’ef? ‘ﬁ‘lsf}%'i‘ﬁe P62 migrofietare, brecteferably

10 e f] thefagoe etridBPenicrometens, et pretsrabli abbet 810 cBRldS s,

to be iAyeaséd Bath “ a er, of , nuclel

of aRAGHH ﬁé’-l’ l_an%idm‘)tngér%(g'i t8 z of ffﬁg!gi W@% & le0gfb iy adirgction

th.r-ough,e%C 155 8 ”r&]%ﬁ? imagediina syffigipat tcus e alidvo image

cePPalygy ididentifivefie positiGBianittiaimg REgMY TS BB OF field” may
t.he It

ar baggst thén SoRGABRYISHR bR BHE] £ ol LhG Wi te

bl T
N 5 may B %ﬁh%%fﬁ?f{]é%gé@g%@m, Wstdeptinef fishbisefooraased.
. easi | y The elecrimapriesih eatliatiuh soves @y ba garaggg%@irrggfate a

20 | mgﬁéedigﬁéqwagés_l—lenat oxylin, Methylene

| g ' | foihhe staln Tay D€

i35 @‘@”{%ﬁfﬁ‘?@ﬁ‘gﬁbéﬁ%&gﬂﬁ 4Bscibhcs. St stamia gent.
cer 1 ANy, fhetlainedmiedlend ealistdiidh cordain el ®chaviRition of
disfaieingrageadwillzesdetdited $Y ahnhdisatRBeth lﬂwﬁggm?r@ﬁcg S light
Met hyl He re Met hyl ene azure, cresyl vi ol et

acet at Z ¢ GHPmaﬁée%f_F iagliaticn solire rayotahprisaalRRer source,
arldpdagesspulGelhag yawidedightsta ﬁ@ﬁﬂéﬁ;ﬁb@ﬁ%@%@ ARG the

o absGBHRC 8 i8Rl Bkt FifEs e biedgsarsontsaony providecebl-
¢ Bt éga’ti'r 'BiENiZE\e distrhances of stayhiigh sues taY fent of low

25 ctansmitanteof ight eilNssToh By EstAgERhefBY De a

30

35

uat er i um salt, . "a saponin, :
q ﬂ%ré(legt?gmggnerﬁc radiation source may alternafively comprise a light

emitting diode. This radiation source may still provide sufficient irradiating
conditions for properly distinguishing white blood cells from other matter in the
sample.

The image analyser may be arranged fo identify areas of high light
absorbance in'orderz_to determine the number of particles or white b[odd cells
in the sample. The image analyser may be further arranged to identify black
or dark dots in the image. Since the staining agents may be accumulated in
the nuclei of the white biood cells, the absorbance of the fight may have
peaks at separate pqints. These points will form black dots in the digital
image and may be classified as white blood cells.
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e hemolysing agent may be a quaternary 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. However, it should be
appreciated that the hemolysing agent is not limited to this group, but many
other substances may be contemplated. -

The measurement apparatus may further comprise an objective lens
TJvhich is shared for the different optical settings. This implies that the digital
images may be obtained by imaging along the same optical path such that
the images are centred at the same point in the measurement t:avity. This
makes the measurement apparatus compact.



- el enment between the beam spli

Preferably, |ens packages are used and the ocul ar
| ens package will than nove a virtual principal plane
within the objective | ens package to change the
V{,@E@M}&g ,petween the imge plane and the obpeskixEro006s6
As"package to al l ow 25further magnification.
The i magi ng system may furthelgL conprise an opti cal
ter and the part of the

g??gg??‘\o%ﬁbﬁii @éiﬁaoé@g%dtﬂegﬁ Qe fn‘i%agihgywsaém ey gBNriEe two
i nalgPAY pg!yl& QPB%}N? %ﬁ{reetthﬁgo%%pirr%cgi%%g sarrmle foa

© t higvst amcba |seugebbarhofftbe isagisg pstem. fhisdnpligointihe path of

10

15 ©

Opi nda‘f ?#o[rﬁ h%@%ﬂ'&)l@ 0 tﬁﬁ'ﬁ[\ @?&@rﬁ RaPBe A6fEd @Eh{ﬁfa fiked

th dept h  of | d
of Ol St AGUS AR masw&%glapé‘%a Bl fasetpid
trﬁﬁg;e,ﬁgmgxalgdnpaﬁthat are out of focus may be w t hdrawn
fromc as%b@#esﬁgteh‘gm%gqﬁﬁhér%dn{ﬁfss%ﬁfeahh@pfﬁt@?Fo"r“d'ﬂ'bb.‘tmg

of the 1 ca
t hiighit frag1 ihg abjectes legs dewargp ﬂﬁ%ﬂ[?é"" ﬂ"ﬁéeeeﬂaeaf’f R %9 imaging
O§)4Serit This REpIRBThat)thé festahilisedondidigital ihaged may bembtained

t h\%mqﬁﬁﬁ%ﬁ’oﬁ'gr‘%ﬁﬁe Bnafsity 'E%wl’érgé’” °R§f”eq]{?ﬁrﬁgé ]
will  \VibedOsigiatoibe PoigEspsemonashe at’fﬂng%WPP%'&e aah
OV&Feﬂﬂ? Fon fi‘xteq{é%hi ypli’ttéf qRat ik happlibs elmeded iamshged between

et part Of B g Ce'te}:g'ajw'tﬁagggwbs}éhv e RliinBfvely, the

t h‘ﬁg“t “ﬁﬂgﬂ Wamedrto wags ﬂmect}ye‘rom hepvhiectiva lepsierthe first part
oed ong rﬁa@[ﬁ @?st@ L YREN, ih r&?déﬁ@'ﬂibﬁam thbts%bomdtgﬁamhﬁge a

ol B mAEPE Wéﬁﬁ?ilwn&%s‘@t pifhy fﬁ&dﬁ’fﬁgﬁa s s stond part

20

25

30

35

pasithegmbtiagsystemgsteadwavepl ate with a saddl e-1i ke
shape, ﬁﬁaﬂ'na'ggm s?g@hﬁ H%%M‘uﬁhét cdnﬁbrfs@%nrﬂc@@r%nsmétween the

W th sca uses E%eq[ t |
ablearasphier e Hﬁ’éé’f t@d@gﬁl&ﬁyﬁym Slirted 1 aeflis it
i SinfdifesSTRR ouier leas raydeus prayieod futinst mageiicationi of the

vvavef r[gﬂé trfoog ﬁéﬁﬂﬁcwe %ﬁgém %vlﬁte%d“celis
d ere@eebuneﬂi%shsggmgeismésaé@nﬁihwﬁ%@?%? FRckedO N tea

sh@p9e @fvirtual principal plane within the objective lens package to change the
relation between the image plane and the objective !ens package fo allow
further magnification.

The imaging system may further comprise an optical element between
the beam splitter and the part of the imaging system adapted to acqunre digital
images for affecting cells not positioned in focus of the imaging system,
whereby identifying white blood cells that are imaged in focus is facilitated.

The optical element allows an image to be acquired of a sample
thickness much larger than the depth of field of the imaging system. The
optical element ensures that the cells that are out of focus may be withdrawn
from consideration in order fo increase the certainty of the measurement.
Since the optical element affects the imaging of cells out of focus, the cells in
focus will be easily identified. The optical element may be implemenied as a
spatial filter that affects the imaging of a cell such that the edge of the cell will
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In such case, only this portion of the thickness of

t he néasurenent cavity is imaged in focus. The second
digital image is then anal ysed by only taking into
account white blood cells that are inmaged in
sufficient focus in order to determne their type.
Since the second digital image is used to determ ne
the ratio of different types of white blood cells, it
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The staining 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 éavity.

The sample acquiring device further provides a first thickness of the
measurement cavity specifically adapted to facilitate determining a volumetric
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di stingui shing physical features; and conputer code
for outputting information corresponding to the




Fig. 1 is a schematic view of a sanple acquiring

devi ce. Fig. 2 is a schematic bl ock diagram of
a measurenent apparatus according to a first

enbodi nent . Fig. 3 is a schematic bl ock diagram
of a neasurenent apparatus according to a second
enbodi nent Fig. 4 is a flow chart of a nethod
according to a first enbodi A8nt of the invention.

Fig. 5is a schematic view of an arrangenent for a
novabl e | ens according to an enbodi nent of the
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Ing to.F 0. Fig., 8¢.|
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by nt. inett
g measgremenhzAVRL BY 1A% AfitiyPPES second embodi nent
100Thé samplaweqtiingrevice may be disposable, i.e. it is arranged to be used once

only. The sample acquiring device provides a kit for performing a white blood cell count,
since the sample acquiring device is able to receive a blood sample and holds all
_reagents needed in order to present the sample to cell bountjng. This is particularly
enabled since the sample acquiring device is adapted for use once only and may be
formed without consideration of possibilities to clean the sample acquiring device and re-
apply a reagent. Also, the sample acquiring device may be moulded in plastic material
and thereby be manufactured at a low price rate. Thus, it may still be cost-effective to
use a disposable sample acquiring device.

According to another aspect of the invention, there is provided 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 é sampie for
determining a number of particles in the sample; computer code for digitally anaiyzing the

at



Fig. 12 is a schematic view of a neasurenent
apparatus according to a fourth enbodi nent. Detail ed
Description of Preferred Enbodi nents 15Referring now
to Fig. 1, a sanple acquiring device 10 according to
a first enbodinent will be described. The sanple
acquiring device 10 is prefggably disposable and is
to be thrown away after having been used for
analysis. This inplies that the sanple acquiring

evj ce .10 does not require conplicated L . The
RLE a0 et b inEOT PRI RpOR Nt 'S
foqbabtegionmitherseripleanathiuge Heartisifeingtaseegiteg) with one or more
RSy s A ket BhE comkRS d5B8 B dGtblttiRy dforhatn
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conprises a sanple inlet 18. 30 The sanple inlet 18

i_s defined begme n QR osite walls within the sanple
M%WMe wal | s being arran}ged so

cl 0s&h¢ invertiomwiti nbebe tascribed io Apsihiet datal by yiag ef eragnplgeinder
FBRhES e bACrpARPhareh-gs. 18. The sample infet 18

communi cates wth 1 xtérior of.the sanple

acquligr hi§ aRAPEatiodew gt a ﬁ?m@ﬁﬁ?fﬁmﬁpgﬂ'c‘?'o be drawn

i Nt oFigh? issasqileenatic block Hiagradesfi crmedshrengrns apparpiug according 1o
GRM driimentdevi ce 10 further conprises a chanber:
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isasordieerbinelirsemtpl e acqui ri ng devi ce 10. The
%82?_@?&8??{% 7 g@zﬁfo %@l/eﬂ%cci) g%%o?cg%ﬁ@ al fitst eMiBhdiment of the ir.wention. :

Fig. 5 is a schematic view of an arrangement for a movable lens according to an
embodiment of the invention.

Fig. 6 is a schematic view of an arangement according to an embodiment of the
invention. ' '

Fig. 7 illustrates a sample imaged at three different layers.

Fig. 8a illustrates a white blood cell in camera view when the cell is 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.

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.



conmuni cation with the sanple inlet 18. The walls
defining the neasurenent cavity 20 are arranged

cl oser together than the walls of the sanple inlet
wiBzoesaetsit hat a capillary force may draw bl eotsEznemossss
the sanple inlet 18 into the neasurenent cavity 20.
5The neasurenent cavity 20 has a first portion 20a
having a first thickness and d0second portion 20b
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the thickness of the first portion 20a is 140
m croneters. Thus, in order to obtain correct white

wio) BRgh1eRL | counts, this effect will need top®fswa007/000656
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be needed in order to allow not only counting the
total nunber of white blood cells but also

wisbREMoRding the type of white blood cells. Acsmii@gMosss
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to each other, it is not critical to know the exact volume being analysed.
Therefore, the thickness of the second portion 20b need not be as precise as
the thickness of the first portion 20a. The thickness of the second portion 20b
needs to allow a sufficient amount of white blood cells to be analysed in order
to obtain statistically significant results. Further, as stated above the thickness
of the second portion 20b should be adapted to be imaged in its entirety
within a depth of field of an imaging system. Thus, all white blood cells within
the sample are imaged in focus and the analysis of the sample is not
hampered by noise in the image from parts of the sample imaged out of
focus. The second portion 20b is thinner than the first portion 20a in order to
enable a larger magnification to be used while allowing the entire secorid
portion to be imaged within a depth of field of the imaging system. The larger



30 white blood cell staining agent. The henvol ysing
agent may be a quaternary ammoni um salt, a saponin, a
bile acid, such as deoxycholic acid, a digitoxin, a
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tergent of type Triton. The staining agent may be
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reagent 22 to be dried onto an open surface 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.
The reagent 22 comprises a red blood cell hemolysing agent and a
30 white blood cell staining agent. The hemolysing agent may be a quaternary
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



scribed. The apparatus 30 conprises a sanpl e hol der
32 for receiving a sanple acquiring device 10 with a
bl ood sanple. The sanple holder 32 is arranged to
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before analysing the digital image. This implies that the image analyser 46
may be able to more easily distinguish white blood cells that are imaged
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25  of the white blood cell by various physical criferia, an important one being the
size of the imaged white blood cell. In accordance with literature lymphocytes
have a diameter of about 5-11 micrometers, granulocytes have a diameter of
about 8-15 micrometers, and monocytes have a diameter of about 16-25
micrometers. Since the expected sizes in some cases overlap further
30 information is preferably used to discriminate different white blood cell types
from each other. Such information may e.g. be the shape and/or size of the
nucleus. Granulocytes may e.g. be identified by presence of two of more dots
within a cell corresponding to a segmented nucleus. This may be used to
improve the assessment made by the size classification.
35 A white blood cell count differentiated in five parts, wherein the
granulocytes are further differentiated as eosinophils, neutrophils and
basophils, may be obtained by using further physical characteristics. Also, the
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depth of field of the imaging system, enabling a larger depth of a sample to be

imaged in focus.

in this emibodiment, 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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arranged to provide a magnifying power of 1-560x, more preferably 1-20x, and

most preferably 1-4x. Within these ranges of magnifying power, it is possible
to distinguish the white blood cells. The-image may be acquired with an
improved resolution in order to allow lower magnifying power to be used.
Further, the depth of field of the magnifying means 138 may still be arranged
to include the thickness of the measurement cavity 120,

As described with reference to the first embodiment shown in F ig. 2,
the first digital camera 140 in the second embodiment is arranged to acquire
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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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therefore incorrectly classify the cells. Thus, by
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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 opfical settings. For example, the several digital
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neéﬁt 41 in the enbodi nent of Fig. 2 or as image 10
acqui ring neans 141 in the enbodi nent of Fig. 3. Such
a design is in principle showmn in Fig. 12. This
enbodi nent conprises a |ight source 534, a diaphragm
550, a sanple acquiring device 510, a beamsplitter
539, a first optical system538a (with a first
magni fi cation factor of about 3x) directing the |ight
to a first image acquiring nmeans 540 and a second
-optical system 538b



15 (with a second magnification factor of about 10x)
directing the light to a second i mage acquiring neans
541 via a mrror 534. The 8%cond optical system al so
conprises neans for changing the focus 542 or may be
novabl e. Thereby the second acquiring nmeans 541 is
capabl e of acquiring a plumaisgy of digital inmages.

I n-one enbodi nent the firsStT i mage acquiring neans 20
540 is omtted and the total nunber of particles or
white -blood cells is determined fromthe i mges
acquired by the second image acquiring neans 541. 39
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deteraljednged to irradiate the sanple held in the ,
measurenent cavity of the sanple acquiring device.
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cells in the sanple and the inmage anal yser is
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for determning the ratio of different types of
particles in the sanple. 5. The neasur enent
apparatus according to claim4, wherein the
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45 34. A conputer program product, enbodied in a
conmput er -readabl e nmedium for analysis of a sanple,
conprising: conputer code f3r digitally analyzing at
| east one inmage of a sanple for determning a nunber
of particles in the sanple; conputer code for
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blood cells, whereby the ratio of different types of particles or white blood cells
_inthe sample is determined. ' '

22. The method according to any one of claims 17-21, wherein the at
least one digital image is acquired such that‘information of direction of light is
recorded in the acquired image, whereby shifting focus in the acquired image
is enabled, and wherein the an'aiysring is performéd by seq'uent'ial shifting of

focus.

23. The method according to any one of claims 17 to 22, wherein the
acquiring at least one digital image comprises acquiring a first digital image of
a first magnification of the sample in the measurement cavity and acquiring a
second digital image of a second magnification of the sample in the
measurement cavity, wherein the second magniﬁcation is larger than the first,
and wherein the first acquired digital image is analysed for determining the
number of particles or white blood cells in the sample and the second
acquired digital image is analysed for determining the ratio of different types
of particles or white blood cells in the sample.

_ 24. The method according to any one of claims 17-23, 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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25. The method according to claim 24, wherein, based on the counted
nurmber of images, a physical feature related to the size of said cell is

determined.

26. The method according to any one of claims 17-25, wherein said at
least one digital image is acquired using a magnification power of 1-50x, more
preferably 1-20x, more preferably 3-20x, more preferably 5-20x and more

- preferably about 10x.

27. The method according to any one of claims 17-26, wherein the
imaging system is arranged to obtain said at least one digital image with a
depth of field in the range of 2-60 micrometers, more preferably in the range
of 2-30 micrometers, more preferably about 8-10 micrometers.

28. The method according to any one of claims 20-27, wherein the
sample is irradiated by light of a wavelength corresponding to a peak in
absorbance of the staining agent.

- 29. The method according to any one of claims 20-28, wherein said
irradiating is performed by means of a laser source.

30. The method according to any one of claims 20-29, wherein said
irradiating is performed by means of a light emitting diode.

31. The method according to any one of claims 17-30, wherein-said '
analysing comprises identifying areas of high light absorbance in order fo
determine the number of particles or white blood cells in the sample.

32. The method according to claim 31, wherein said analysing
comprises identifying dark dots in order to determine the number of particles

or white blood cells in the sample.

33. The method according to any one of claims 17-32, wherein said
analysing comprises distihguishing 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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34. A computer program product, embodied in a compﬁter—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 particie 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.

_ 35. A computer program for analysing a sample, the computer
pfogra-rn 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 partlcles whereby the -
ratio of different types of particles in the sample is determined.



