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I nventi on The present invention relates to an
apparatus and a nethod for capturing an i mage of a
sanpl e retained by a sanple acquiring device.
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According to the first aspect of the present invention, there is provided an
aﬁparatus for capturihg an image of a sample retained by a sample acquiring device,
comprising an image capturing unit comprising a lens arrangement with a fixed focal
plane, a sample holder comprising a first magnet unit, and a second magnet unit, the
sample holder being adapted to receive the sample acquiring device and being movable in

relation to the lens
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The apparatus can further conprise an inmage
processing unit, the inmge processing unit being
adapted to process an i nage of the sanple. The

i mage processing unit of the apparatus can be adapted
to identify and count particles in the sanple. In
particul ar, the inmge processin% unit may be adapted -
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According to a second aspect of the present invention, there is provided a method

for capturing an image of a sample retained by a sample acquiring device, the method
comprising the steps of: positioning the sample acquiring device in a sample holder
comprising a {first magnet unit, transferring said sample holder in relation to a lens
arrangement with a fixed focal plane of an image capturing unit to an aligned position, in
which aligned position the first and a second magnet units are arranged in such close
relation that they may magnetically interact, moving the sample holder upwards in

-relation to the apparatus from the aligned position to an interaction position



Description of Preferred Enbodi nents Fig. 1 and
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7 i‘g’ ﬁ‘?ﬁ% rﬁf‘ﬁ@@de%elﬁa?memmoweilmege eaplurieg sinif2. This
t hepiedeteuménedrdistanse ksycalibrated 86 thdthige fikst feaf plaHB8the lens

15C apd i gt [ .capturing uni i
! hor cagepert %ﬁ"ﬁﬁeéé‘giﬁbeﬁhﬁé%%ﬁ@% Fisampinshich bk therimage
| e @RGP EneREN GaPiVFRA debired ingge.i mage can be
E; or vvarﬁterérrﬁdverthié l&avett&;? ggggg{lelrgm&g?tyg bt tr?el Iﬁ]%éﬂ% 16 gfthe
ot orel it 418 B 15HIG4TERS i e appasie diseqtion: Alier timing, the
corf3¥dl Sragnghunitb wilbhe srenged)inustich o dose sdianeh with e first
20Fi gnagnet The 10TRES | ' 3nbhg
i gne tur ed . of h?ﬁ?ﬁ%@%&?@“’( E-'ééﬁgﬁ{i?@ Cﬂggi)girﬂﬁans of
uni%?f.E aéltﬁ W%&é‘%ﬁ’@@%%’?ﬂ'&@ﬁh@ samele 'H-ﬂ‘gﬂ?f ard prass it against
i mike sﬁpqmgam@bﬁheftmﬁsfmmm Thictesf@n trteert.):lmﬁﬁ% 169s turned
COWRbt ipn.a 0
sappl e, Zﬁg gi |gl ﬂ{? %Eé@e@%%% ﬂ‘&%ﬁ’@?&%‘%@ﬁﬁ?”ﬁrﬂ@ack to
zssalﬁgﬁf@‘ﬂé ’8F5§ is held in place in the inlet station
2 by Wéwmedn ima#fe ofrd saraplei i9%o Bé chp@irdd rﬁol&ﬂg of e sample
t hi it 5. the sanple hol IS huePe,
BB s bl B0 et e
gr aélap{%arg%fﬂi@me& laede, Beathe valuroe ef itis samsipRIlss Patticles
puttlerei t6 oedsoatétin £3aRPERSHASI ERABRTY Salf b AL YRS
hg. f i he third el fgtance,
|toar & éﬁélﬁ@% be'Seduiledintes Meastioment cavity having a thickness of
30 140pm. _ - ‘

The transfer unit 4 and the sample holder 3 are arranged in the inlet
station 5. The first and Vthe third magnet unit 10, 15 interact and keep the
sample holder 3 stabile. The cuvette 7 is arranged in the inlet station 5 and
the sample holder 3 receives it.

35 The handle 16 of the transfer unit 4 is turned 90 degrees. As support

plate 13 of the transfer unit 4 is moved, the sample holder 3 is moved to the
first position 18.



sanpl e |l eaks fromthe sanple acquiring device 7 it

W ll be collected in the 25 sanple holder 3. It is

thus an advantage that the sanple holder 3 is easy to
wheansnidot he sanpl e hol der 3 .is contam nat edeani/$H2007/000654
remains froman old sanple, the inage of the sanple

coul d be incorrect. Although the invention above has

been described in connection-wth preferred

enbodilmmgtﬁrsﬁ%%@oign t rbhd fhie séicbhd %ggwl\éit RS 16,014

K t that ) ,
oAMETACENE e samBls ey o PSS 8 ok SaYatiey and gy sample
t heetamedrdy e cavetiel| isedolsd bithe Sebbrhpogtion adm 8
CLAI My, the second 1 gé@ieﬁr‘@ttHé s%ﬁlrplél%%égté&' Gt leréa@tgﬁni%d
a sanpl 6 T et A Med by a sanpl e acqui r1Rg devi ce, o
comistargarioranhe langaraneemant§ ol ihe neageeaniuriRg Hnif 3nis which
ﬁf Flgé‘ﬂﬁmaﬁpl_ﬂhé Bf ﬂh}g_fléﬁfdrréﬁmheﬁlﬂ & oerelatesaiti the s(;ample ina

ol der ‘comprising a firs n nj econ
agiared Y. T Bl PR St el e fruB3ACSt suoh
r edhtitiee ehtiredhighessaefdhe meagutrmeatcayity isowithiy the fiald of image

ng?ﬁiuﬁhb%ittf? the lens arrangement to an aligned

1050d « RBodwagn sonigng Ll hefarer BRpbiscan Iirag et fe sample
c Iha'&aethé()elﬁ atragerhénits. (Theyeafiy thagnegs cal by forwaedeacirom the
t i .
t o TPRGE BB RRY Ul 216 S RUBPL al MHCIBractstiRo B>
i nt er Hraisgropbembpdimesy; oftheavertiontheapparaus Birthep gomprises
I Lhﬁ?imﬁgg rpﬁbcets@irfg @i nbhsh@agpsee Frg BeThy iibge aapturing unit 2
e Il | . C .
T
t hémagerprasessingainititeen analizes inedmegeid thsamplefer instance it

2. cARPRN A0 R6GAT e MNier©f dhite blodd édliRah aGNOBd s&mPR, and
an iLnlet stat | e hol der being adapted to

ion, the sa
r e SRRY @sifa%gﬂ%ﬁéj']%%%gﬂ ng device in said inlet
st at i Fhe sample holder 3 is helddn atace iathwinditstption 2byimagnetic

20" UidBeLt6R %PLHe.SﬁrQQa {nli thitd AR uHR D, 15, Be 28HIpId Rolder 3 is
net -unit bein tedto%’glosmlonihe

Eg%lwéqqy ipﬁ@n'IiOHg gi%n'g anparatys 1. A user couldsga}'ggxla the sample
holder 3 and remove it by applying a puliing force that exceeds the magnetic

force between the first and the third magnet units 10, 15. If some part of the
sample leaks from the sample acquiring device 7 it will be collected in the
25 sample holder 3. It is thus an advantage that the sample holder 3 is easy to
clean. If the sample holder 3 is contaminated with remains from an old
sample, the image of the sample could be incorrect.
Although the invention above has been described in connection with
preferred embodiments of the invention, it will be evident for a person skilled
30 in the art that several modification are conceivable without departing from the
invention as defined by the following claim.
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magnetic interaction of the first magnet unit and the
third magnet unit. g4. Apparatus according to
claim 3, wherein the first and third magnet units are
arranged to position the sanple holder in the inlet
station by attracting nmagngijg forces. 255. Apparatus
according to claim2, further conprising a transfer .
unit, the transfer unit being arranged to support the
sanp SAnleSREMcR By Sifpié r om
thgqlﬁ?&[%tggfor%g { %ﬁ%{}%@%‘fﬁedhﬁo& tion. M P
acquirinypevicat campredw ati imgge camuwgwrgt COHREiFIED R ippearrangement
bRt frRlgRbt WHitRhhdA second
il 384 Klal fa, =M EEESRG LRt righbt diicbndfso
m@oeﬂumtoned in 30the aligned position.
Appar at ) Waesshdle b ke an
ot e it deipfeth [cdive 1176 %‘?‘“F"euﬁ?‘f‘"%
beag mmpuem wefatian do thei lenp arangement tg anvifignes pesities. *nmhwcﬂl

g APRpRL s 5 A RS b S B el sutidiose
relationdimateimsy mmamaghetlcaw inigrachg t he sanpl e hol der in
rel tlt‘c‘r%g"‘#ef ?%qe ﬁ-@hﬁn%ﬁf’e@g@g}f inVl‘QISfbH th the apF¥&8s from

fro e1n posi tion.
the]é}ignékppmltainus aamﬁenadﬁmgmswtoo Ibmmrﬁgget:qm@r@qtqqn oh ke first

mape T AR BT 'S “erein the iiret

andthelimage cammngalg'mé:temgmdaptedrte camtumg*etmag@ ofithgcsarpe by

| e hol der f
el S arangerant wik FsAmpE HoRRES B hisfibtoh pbpfon.
12. 2Aqq¢wawscmmw ahgmt 1o further nmrIILpnﬂm'elniet sihit;on the

co SRR e Bl ABE % 4S5 B b s

_ sta&é?n Appar atus according to claim 12, wherein the

A f or t éﬁ’ﬁ’éﬁeglﬁ?ﬁ%{ %% Cla%I%IH firtnr cgmb%gséafﬂﬂjd%mefjﬁﬁn the

third magnet unit being adapted to position the sample holder in the inlet station by
magnetic interaction of the first magnet unit and the third magnet unit.

4. Apparatus according to claim 3, wherein the first and third magnet units are
arranged to pdsition the sample holdér in the inlet station by attracting magnetic-
forces. . 7

5. Apparatus acéording’ to claim 2, further comprising a transfer unit, the
transfef unit being arranged to support the sample holder and fo transfer said sample
hoider from the inlet station to the aligned position.

6. Apparatus according to claim 5, wherein the transfer unit is movable
between the inlet station and a position in which the sample holder is positioned in
the aligned positioh

7. Apparatus according to clalm 5, wherein the second magnet unit is

arranged on the transfer unit.
8. Apparatus according to claim 5, wherein the third magnet unit is arranged

on the transfer unit.
9. Apparatus according to claim 1, further comprising an alignment means for

aligning the sample holder in relation fo the lens arrangement when it is moved from

the first to the interaction position.
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~ 1014. Apparatus according to claim1, further
conprising an inmage procesging unit, the imge
processing unit being adapted to process an i mge of
the sanple. 15. Apparatus according to claim 14,
whe §i Abpahfus FRBRIINY TRAAIONGhereirt the sligndznt ewansis arranged
i dentify and count particles in the sanple. 16. :
OﬂMQWﬁmﬁﬁéﬂﬁcapturlng an image of a sanple in a sanple

acqyi ridgrARVAcesrdingtddain Mevhedircthafirst sndifie second magniet

03|t|on|n the sanple a devi ce,in
ummrg @Fra p ,ngqvgéh%sqmplg ?ngﬁﬁbﬁgﬁ ﬂinjshzilhgned posnta on t%nﬁ)e

intdrh@IoR! gp%éflbﬁ‘gy &Rblbrt AtBghetidveloder in relation to a lens

arran V\nthaflxedfocal Itﬁneolﬁhn\d?gﬁadatdto
capi2rAnrgratus accewlingioHairg HeWNEEY 10 SATP PR pie
rec@ivb %rls%ﬂn rpi@édqhiriﬂa d&0ick hexnb ifdrat ofmﬁbvatt@ econd nag net

arranged in such _close. rel ati n. té\a

y 1 mpgtat@aaqcyrqlnqtgrc@yp 12, wherein the glvelic

hor%%h%ﬂ inURYRL ASie HBIdeB R trh &k ddptirhg. appar atus from t he

posi-tion to an interaction

g AR A EAcROIATSHO GIAIT He FPL TG e o PSS RRG=ESS
unit ?r?eolﬁ%gg‘ﬁ%?ﬁegsshﬁ‘ Likit béthg! a@a’?ﬁ&PWrth&s an mﬁ@ﬁ thé sarhple

the l&ns arrangenent

i's il51 Anweratwﬁ@caemiﬁ C{ﬂ%ﬂf‘r here@-,tﬂe Wﬁ%dﬁg%égw dﬁ"ﬁ

adép‘?eoqo%éﬂtépandfdbhﬁhﬁéru&@érﬂrthé;bé}ﬁplepr ocessi ng sal d
e processing unit i.n orde

| dot. iMsthechior @an;mnqm image a.Sﬁﬂtpl?én §a’?ﬁﬂ]pLe acquiring device,
sald method comprising: :
posmomng the sampie acquiring dewoe ina sample holder comprising a first

magnet unit, ‘
transferring said samp[e holder in relation to a lens arrangement with a-fixed

focal plane of an image capturing unit to an aligned position, in which aligned position

| the first and a second magnet units are arranged in such close relation that they may

magnetically interact,
moving the sample holder upwards in relation {o the apparatus from the

aligned position to an interaction position by magnetic interaction of the first magnet

unit and the second magnet unit, and
capturing an image of the sample by the lens arrangement when the sample

holder is in the interaction position.
17. Method according to claim 16, further comprising:
processing said image in an image processing unit in order to 1dent1fy and

count particles in the sample.



