APPARATUS FOR CAPTURI NG AN | MAGE Field of the
I nvention The present invention relates to an
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Background Art The apparatus and the nethod descri bed
by way of introduction are used to capture an i mage of
a sanple for analysing the sanple. PCT/ SE2006/ 00031 1
(not public at filing of this application) and US

6, 710, 879 di s @RBARATUSHOR CAPTURING AN MAGEITE of a
sanpl e by processing an i nmage of the sanple. To

capture an imge of the sanple, the sanple is in sone
cases placed under a lens arrangenment with either an

agj s bAHEINLRfdn P! @ane or a lens arrangenent with a
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ar r arfeRESsest iNventiom relajesde an aprasatis %%ﬁén%thedtf%@aptunng

t BRYmage oParsapleaetiited by bSsahpleiaeduiringodédgaist t he
focal plane of the |ens arrangenent to a correct

position in relation to the sanple. The problens with
t BackgnosindrArangenents with a fi xed focal plane are

t ggt ThE% gi‘:%@th? ’anfdoche'rﬁ‘éthaa Sosbibéd B? Wdﬁﬁnﬁ?&&%tf?‘:ﬁ are used

in the exact sane
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Bt (ol BRRods o il Nenague e ol smale by

rfpganess@gan ana@erpfmeas:au?plel ng device in a nore
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appdeaa lgnsaacangemgnt witle eihen an adwsmh{em@g PHUTEOPIR I8S

t%n%hg%mg%%wntﬁ@ﬁﬁém&gﬁ pi@het he invention afe
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CopaTheoblBML D ihs gﬁgg{r;wg@gg@ggg e ista foral plane

bm@tmm@éwangxpénm s it ¢§d|ff¢@mﬁbl ajgstahe foee) lane of the
R b TS el R MR RE e
nagné'heLpTDbl,emletb tise tamschrrangesentsiwith a fized &ogal plane are that
hldIssmBR!, 76r iREAcEYetdhed in a cuvette, has to be located in the exact
same relation to the fixed focal plane of the lens arrangement each time an
image is captured to obtain a reliable result.
An object of the present invention is to provide an apparatus that can
capture an image of a sample retained in a sample acquiring device in a more
effective way.

Summary of the Invention

The present invention is new and inventive by providing an apparatus
according to claim 1 and a method according to claim 15. Embodiments of the
invention are described in the dependent claims.

The inventive apparatus for capturing an image of a sample retained by a
sample acquiring device, comprises 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




receive the sanple acquiring device and being novable
inrelation to the | ensarrangenent to a first
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second magnet unit are arranged in such close relation
that they may magnetically interact, the sanple hol der
belng novabl e fromthe first Pposition to a second
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easy and exact position the apparatus can further comprise a third magnet

unit, the third magnet unit being adapted to position the sample holder in the
inlet station by means of magnetic interaction of the first magnet unit and the
third magnet unit. A further advantage is that the sample holder is easy to
remove from the apparatus for cleaning.

The apparatus can further comprise a transfer unit, the transfer unit being
arranged to support the sample holder and to transfer said sample holder
from the inlet station to the first position. This leads to the advantages that the
sample holder can be transferred in an easy, reliable and correct way.



The apparatus can further conprise a transfer unit,
the transfer unit being arranged to support the sanple
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inlet station to the first position. This |leads to the
advant ages that the sanple holgder can be transferred
in an easy, reliable and corred¢t way. The transfer unit
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processing unit being adapted to process an image of the sample.

The image processing unit of the apparatus can be adapted to identify
and count patrticles in the sample. In particular, the image processing unit
may be adapted to identify and count biological particles, such as blood cells,
in a liquid sample, such as blood.

The inventive method for capturing an image of a sample retained by a
sample acquiring device, comprises: 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 a first position, in which first position the first and a second
magnet unit are arranged in such close relation that they may magnetically
interact, moving the sample holder from the first position to a second position



may be adapted to identify and count biol ogica

particles, such as blood cells, in a liquid sanple,
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Description of Preferred Embodiments

Fig. 1 and 2 show an embodiment of an apparatus according to the
invention. The apparatus 1 comprises an image capturing unit 2, a sample
holder 3, a transfer unit 4 and an inlet station 5. In the shown embodiment,

30 the sample holder 3 has received a sample acquiring device 7, in the form of
a cuvette 7.

The image capturing unit 2 comprises a lens arrangement 6 with a fixed
focal plane. In the shown embodiment the lens arrangement 6 comprises four
lenses 8, se Fig. 4.

35 The sample holder 3 comprises a plate 9 and a first magnet unit 10. The
plate 9 comprises a central depression 11 on an upper side and a flange 12
that is arranged on the circumference of a lower side of the plate 9 and that
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an enbodi nent of an apparatus according to the
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capturing unit 2, a sanple holder 3, a transfer unit 4
and an inlet station 5. In the shown enbodi nent, the
sanpl e holder 3 has received sanpl e acquiring device
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IO%ereby 3isa’ r%ovmg the sample holder 3. After being turned 75 degrees the
sample holder 3 hits an abutment (not shown). The handle 16 of transfer unit
4 is thereafter turned another 15 degrees. By doing this the support plate 13
of the transfer unit 4 is moved in relation to the sample holder 3, such that the
second magnet unit 14 is aligned with the first magnet unit 10. The sample
holder 3 is now in its first position 18.

To move the sample holder 3 to a second position 19 the first and the
second magnet unit 10, 14 interact, see fig 3 and 4. As the first and second
magnet units 10, 14 are arranged with repellent magnetic poles facing each
other, the sample holder 3 will be moved upwards. The flanges 12 and an
alignment means 20 of the support plate 13 interact when the sample holder
3 is moved upwards to guide the movement of and align the sample holder 3



each other. The third nmagnet unit 15 is nounted on the
support plate 13 in a position such that, when the

weoeanleo1sol der 3 is arranged in the inlet statPoWsSE2007/000654
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the first and the third magnet unit 10, 15 interacts
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oSagwipran bechlatively lﬁll@}e i.enge volume of the sample allows particles

therein to be located in a 3-dimensional relation to each other. For instance,
the sample may be acquired into a measurement cavity having a thickness of
140um.

The transfer unit 4 and the sample holder 3 are arranged in the inlet
station 5. The first and the third magnet unit 1 0, 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.

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.
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opposite direction. After turning, the third magnet
unit 15 will be arranged in such a close relation wth
the first magnet unit 10 that %hey may magnetically
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% :?éﬁgrkggﬁlle% tﬁg?ré{ea%l%g'fﬁl% p@ﬂe‘t ¥1Hit§ 191 45 ﬁ’sb{?‘% part of the

pturing
ursample mméhe @ampme egqtalﬁng eRyceof ltMﬂ& bgawﬂe@ed i the

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 incotrect.

Although the invention above has been described in connection with
preferred embodiments of the invention, it will be evident for a person skilled
in the art that several modification are conceivable without departing from the
invention as defined by the following claim.



via the | ens arrangenment 6. Thereafter the inmage can

be forwarded fromthe inmage capturing unit 2 to a
wOoQoBuiersoor an i mage processing unit. In a seeOmSE2007/000654

enbodi nent of the invention the apparatus further

conprises an image processing unit (not shown), see

Fig. 5. The inmage capturing uni&@ 2 forwards the image

captured of the sanple to the inage processing unit.

The i mage processing unit then anal yzes the inage of

the sanple, for instance it ChAIME used to count the

nunmber of white blood cells in a blood sanple, and

display,the result on a display 2 1. The sanpl e hol der

3is ﬂeﬁapﬁwtw §bdor ﬁa@wéngmnelfnaaea@fuaaﬁamplﬁyreﬁaugaéthyca sample

5i nbeqmﬂhgmvnfe ecdrhpiding ad lﬁ'lé@etd%ipltlﬂlﬂ'gagﬁ‘ﬂz)%rﬁpr@nga lens

(ne PRt 1""&@3&@ feganpEa“qu SEATHE Ml B) romRsising a
3 &ired magnet enitt(10Y, amobd gecondimaghkt agit {b4)ce t hat
Chir e catipENRLt i adaieia reive e baBBle g
| edlRYICE r(%)ﬁim% beywhmoyableduirelation (@natha:l@w areangienterigd) to a first
10 CObb@lﬂbﬁ‘M 8)n i mcﬁham{ soéméﬁi ?T8)3the iystishd t'h@sse’zkepd magnet unit

t t
1t Uth o 208, AErengRaF S58h Slosg,relaiion shadhay ey magnatoall
frmierantol d sanple, the image of the sanple could be

dosor EaermEtIHENE R dWHEORbBIHRINE shaDaRRER WBMto 2
t heecanekpesitien (19) by meab@ oémagasmlcﬁmeractperddhe fikstiraghet unit
15 | n(m)%r@rthetsré%bnaqﬁ ﬁét‘WH%W on are concei vabl e

wi t ho de artin ention as defined by the

follo SRt %m@ HB'tiZ) beipa asilepted to) carivring gniinpeg of the
ansaﬂﬂip@bybf’n@rlsadfnh@ lesred a?ﬂré\ﬁ?gbrhé!nta(? Wﬂélnethéféﬁl#milé Wdlder (3) is
i S an i mage capturing unit
feﬁéhg(h%gﬁ@ (lr@gngemant (6) with a fixed focal
pI ane2 Appanaplse(Halaterdii@lo claimrii, fintleracdmprigingragieiet station
20 unfg ( 10), and a second magnet unit (14), the sanple

ho (3 belf&g adapt ed to receive the sanple
acquuth raRlg; halderA3) heinardanjedie senaive paidaantplemcapiring

thae\heag)anrmmmrgtaﬁ g0 a first position ( 1 8),

in whi lgflr &Uo@éﬁ}% ff st and the s?con
magneJI}" W??ra fffo ) gd‘i' & FOMRYIsRG a third magnet
r eligit (), t hat they may nagnet i cal ly interact, the

25 sanpl ﬁ’ler{ﬂl qgl éﬁ@t B8} it BRI U ke P18 hE&HEH "tr?é sample holder

posi ti
(15) in the inlét station (5) by means of magnetic interaction of the first

magnet unit (10) and the third magnet unit (15).
4. Apparatus (1) according to claim 2 or 3, further comprising a transfer
unit (4),
30 the transfer unit (4) being arranged to support the sample holder (4) and
to transfer said sample holder (4) from the inlet station (5) to the first position
(18).
5. Apparatus (1) according to claim 4, wherein the transfer unit (4) is
movable between the inlet station (5) and a position in which the sample
35 holder (3) is positioned in the first position (18).
6. Apparatus (1) according to claim 4 or 5, wherein the second magnet
unit (14) is arranged on the transfer unit (4).



second position (19) by neans of magnetic interaction

of the first magnet unit (10) and the second magnet
wanpas/oid”sy, and the i nage capturing unit (2) beCMIE2007/000654

adapted to capturing an i mage of the sanple by neans

of the lens arrangenent (6) when the sanple hol der (3)

is in the second position (19).92. Appar at us (1)

8o P o Bl Sl A1 e v
r e dJBAGRELUNIE( 1§Mﬁ3aé’aag©rﬂmmthg trdesfecen{t{#).i n sai :Jlml 2| et
Further “c@ﬁg’a*% (1feeeidiiifio o @fo’{#?ﬁEﬁé@ngt M, fyrther
madfretPrslig Dﬁ'ﬂ" “ﬁ@ea%ﬁd? far @ligoisott @rsamrmemqﬂre(s) in
5holrdkation 16 the mrfsl”arraﬁge?hemt(S? wpen(ifis rRYverRBRm fz'ﬁf Of rstfo the

f th t magnet unit
%%hhﬁgogﬁ‘%gﬁéhﬁ o(15)e 4I .rSAppar atus (1)

accor & ﬁ@PﬁbatUBMhanardln@ tofamytdrer ofosiaipig 4ltdslg Wherein the

. smgirdide 20) oy gR i lo LY

1 ansfi0r ABRR L%EQZa e oy e ke o Ssthipmhersin
10( 5xhe first bedfthe secons madhet GhRX10,514) %@;%{rgirﬁq%d(t@ mgye fhe the

SRS BBt e oSt s oy by @r@mamm by
i n meganshoftrepelantphagmeticfercds3) i s p03| tioned in the

f: rst 1@0}5«?})&‘%{?%@)3&%{?{ ggggyéﬁﬁ%??@%%%oéf I n§,4\yh(,er§|n the first
;r I%IQHE'%%{ *BW MREnet URK (19, 1Miare arpnged td\ppamahube(sé)nple holder
15 ac 3y ithg irfiet @tauowg; tsy w@aﬁhr& aftrdfin oﬁ ng%\@ﬁ% i 1%r

[ rrange rans
LE: 'trd ADE? g&ﬁu@r) or "19 ?%eebpaﬁr%th%pwdm olalmsnezvherein

pr ﬁlﬁe@ﬂmglemcﬂders@)ﬁmadh}@ﬂeddcmélﬁé A% éleida;)'ﬂxrrﬁiggt device (7) in
rre e"ﬂi ing the sanple holder (3
atlon to %V ﬁg arrangenent (6) when it is noved
f r om 1 ®eApparatus ) resording talamp one iob the( pRscedifiy clalms further
20 Apbanptisifa ah inRcBESA | A S of claims 4 to 7,
e

nt nea is arranged on the
w:;gﬁh&mmetprpg?ssmg unit belng adapted to process an image of the
sample.

14. Apparatus (1) according to claim 13, wherein the image processing
unit is adapted to identify and count particles in the sample.
25 15. Method for capturing an image of a sample in a sample acquiring
device (7), said method comprising:
positioning the sample acquiring device (7) in a sample holder (3)
comprising a first magnet unit (10),
transferring said sample holder (3) in relation to a lens arrangement (6)
30  with a fixed focal plane of an image capturing unit (2) to a first position (18), in
which first position (18) the first and a second magnet unit (10, 14) are
arranged in such close relation that they may magnetically interact,
moving the sample holder (3) from the first position (18) to a second
position (19) by means of magnetic interaction of the first magnet unit (10)
35  and the second magnet unit (14), and
capturing an image of the sample by means of the lens arrangement (6)
when the sample holder (3) is in the second position (19).



10. Apparatus (1) according to any one of the

precedi ng clains, wherein the first and the second
worgrsaiosni t (10, 14) are arranged to nove therPeasphm®7/000654

hol der (3) fromthe first position (18) to the second

position (19) by means of rep ent magnetic forces.

11. Apparatus ( 1) according to any one of clains 3 to

10, wigndétmodheccordiag teeRirhe, frthel dorgevdingtni t (10,

15) : g osition th e hol.der .(3) .i,n ..
the (MoeRSRRRAl et B Bl SR AR G ] et gty ana
f ocaiud patiicles\pptiesgamplel) according to any one of the
precedi ng cl ai ns, wherein the sanple holder (3) is
adapted to receive a sanple acquiring device (7) in
Sthe formof a cuvette (7). 13. Apparatus (1) according
to any one of the preceding clains, further conprising
an i mage processing unit, the inage processing unit
bei ng adapted to process an i nage of the sanple. 14.
Apparatus (1) according to claim13, wherein the inmage
processing unit is adapted to identify and count
particles in the sanple. 15. Method for capturing an
i mage of a sanple in a sanple acquiring device (7),
said method conprising: positioning the sanple
acquiring device (7) in a sanple holder (3) conprising
a first magnet unit (10), transferring said sanple
hol der (3) in relation to a | ens arrangenment (6) wth
a fixed focal plane of an inmage capturing unit (2) to
a first position (18), in which first position (18)
the first and a second nmagnet unit (10, 14) are
arranged in such close relation that they may
magnetically interact, noving the sanple hol der (3)
fromthe first position (18) to a second position (19)
by nmeans of magnetic interaction of the first nagnet
unit (10) and the second magnet unit (14), and
capturing an i mage of the sanple by neans of the |ens
arrangenent (6) when the sanple holder (3) is in the
second position (19).16. Method according to claim 15,
further conprising: processing said inmage in an inmage
processing unit in order to identify and count
particles in the sanple.



