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WD 2004/ 077031 PCT/ AU2004/ 000264 1 | nmagi ng Device

Field of the invention The present invention relates

wo aadloy7oBD an i magi ng device and to a net hod @tT/AU2004/000264
deriving an inmage of sanples on a transparent solid
phase such as a sanple slide. 5 Background of the

i nvention The anal ysis of sanples such as cells, for
exanpl e those obtained froma patient, bound to an
arrangenent -of binding partners, such as a protein
mcro-arfay on a gl asimaling Dediceeen proposed as a

di agnostic tool, Simlarly, the analysis of the

.pr.esence of ,fl uorescent nmarkers. indicative of the
F'%F’é’ig'ﬂ‘c@‘mﬂ%‘"bf particul ar nol ecul es such as proteins
in sanpl e has been proposed as a di agnostic tool It . .
is HESFEEHIRyepiPIriat El@atﬁy PAR 'Tae PR ‘3"&‘:9&?@ 4 fhﬁle.’%“d of deriving

anﬂiu@bbi‘&ﬁﬁle@aﬁ&&itﬁﬁarﬁ:ﬁscﬂid?:has‘é@liﬂﬂ|aﬁés;ﬁﬁb1e§liﬂ§.i litate the
use and i nplenmentati on of such a diagnostic tool. It
Backgfonndofthelrviantibhe to provide a device which can be
nmade readily avail able for w despread usage over a
di skheiabdysdofisethpler such &5f ceflm tdrakogple thalrorhidived ifiles aputient, bound

e [id J ] .85, n at least. preferred .
o SRRl & indid et oo e bR e aReT PB S g s been
propesed st diaynowigitend devi ce and a nmet hod of deriving an
i mage of sanples on a sanple slide suitable for
i npiieierin teisoslysistof sheatiesancgiof §nersicend maders indeative Py the fpresence

of falRulaP BRI QR AGE ProtliddGn § Qufid Hak Blen @ﬁr‘ﬁ@%ﬁ 94 di‘étél%aﬁc tool.

invention there is provided an imaging device

CONPisi GhitBle B RAide Loevik AT edhRking argméw?at@nﬁmh& samples to

slide, a light source for il[um pati 21% he sanpl e )
facilijafashe woand) iapiemmiation pigach #dingnesticgodint & fueljer gpsirable fo provide
a A8 can b blaYSrBBR M ailBlz 1HDMRGrcal ﬁsa%é‘ﬁ&ér 8 isPAtREA network

relative' tq the sanple _slide such tha 25 successive
°f%@9%ﬁ§°’§?r‘%sﬁéd§éﬁg¥é‘@mﬂe are illumnated by the

light source, - a.digital optical camera system, .

di 3‘&8& et el POt e Prepeng ABEHRSoETE (PRRftifesp (cgropact
imagiik Veviénd SeBRPSH deflving bk 1008 ofbarhglgtin 4 Qfploide Buitable for
. ?msr%e frfomth sartgl elsl ide at an offset angle
ImprexenafiqR.o t"‘B‘:}ﬂ‘g‘?ﬂ“’ﬁ“ 8% rom | i ght source transmitted

Sudhl2Y SR\ GRL0! N from the sanple slide

Agccopding to a first aspeci of the invention there ig provided an imaging dovice
gompriging:

- a carrier stage for carrying a sample slide,

~ & light source for iluminating the sample slide, said sample slide ingluding an array of
samples, o '

- drive means for moving the carier stage relative “to the sample slide such that

successive portions of the sample slide are illuminated by the light source;

- a digital optical catnera sysiem disposed such that, in use, it capteres substantially only
said successive porlions of light rays which emerge from the sample slide at an offset angle
relative o light rays from Hyht source fransmitted through and emerging from the sample slide
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WO 2004/ 077031 PCT/ AU2004/ 000264 2 to generate a
series of partial images arranged to be reconstructed
wo NoQe0zi mage of the sanple slide or array pfr/auz004000264
sanples. Preferably, the Iight source is a |l1near
light source arranged to emt a substantially narrow
beam whereby successive portions of the sanple slide
that are illum nated are band-like 5 portions, and
whereby the series of partial inmages are |linear
to ghiliROES scrfad BF St A frhioks aﬁ—ﬁ?\:ﬁb Bk k@bnaRbi:Calo &%@@Of the sample
iiCls%/rst.emwlt,s dlsposed such that, in use, it receives
SR USRI EEPIY. only 1ight rays which are diffracted or
ot e?vmbz‘f t]cleﬁ.l ected at said array of sanples on the
s ahiST R 08, it sl SoPIEe i ¢ Tinpas ikl sures) e el codt prespibstantially
narsy bhawhethyi slRbeseie i tiohk BRhOkaniyRANe e arPiENERM:l 18 tadlike
o llaght rﬁ%%é&@l ch are not diffracted or otherw se
Porhipng. A wGies g SeHesof patial impges e PPGBAPg  capt ured by
thg rrertF\ g%sterrl\ Adyant a eousl_é,_the di scrimnator
means TRaPuISMEE! GRUCH Fap sslem iR fisensed e tha fibepe i receives
substhintiadiytontji Hght &gt ehlicloire airhatedios ethaefideaeh®ehdlat S arka6% sanples

i fromthe sanple slide at-the offset angle
ot e(%?’agﬁdgh i magi ng lens of the canera system 15 The

di g [ stem tyypically. i ncl udes a -
1 Bl 20k o AT et ST ub B el 55 Ry ot
light; mpsgwhiclT e gotgliffabted ot iot@iwisadafioated g tiemample Rexy from being

antSh E8nRle at, in use, light rays emtted from .
cpflu rescent %2%‘%‘5

ers on the sanple slide are captured.

CORARRERBRH: Yhe 1RGmAhAL ﬁéﬁng g'lgjtnﬁ \A%tclgag%&%n %ﬁ%ﬁ‘%{?gﬁéﬁvd to

(
arranged to Operate In at

direch diffirgofed 0 wihsrivien defflefitdolintt vwvs erodtaing ifmvibé stmplle gide af thy 9ot

ang!%&&ﬁ@ﬁiﬁﬁgﬁ%l&wﬁﬁﬂ\éaﬁ% Sgblected at the' array of
e sanmple s

sanples on't I de are captured by the

C AR e talPdica catibry Qfs%%??ﬁﬁalﬁ[?ﬂﬁude& B Gl odphilh E?:ﬁ&é/ Sapable

r emtted fromfluorescent markers on the array o
of seusing ) lwear igage. capt ured. The digital optical camera

system. may be arranged to operate in the deflection or
2%318 %ﬂ?*f“a%’t"?@ FERTR &L Prediorsoupilin ngodisht rigs emitted

from €labredcent nfdriaktos the QubicisElc 4 é8@ldaon and is arranged to
operate in the fluorescent node when the drive neans

| Comeenizatly, b digitaliopticad bage: kel is9R60Rd idlbELaE KO el B
pti.cal nera system.nmay be.arranged to ect. |ight |
m iy ) r X170 ) 1% th f,\;
oderQ axi./ag\%ﬁrna (é%{]‘%hf}ﬂ é'¥ 3?@%?%%8 i m%wﬂg_lggt rays gi%tl.'amcd or otherwies
deflected at the array of samples on the samplc slide are captured by the camera, and a
fluorescent mode, in which light rays emitted irom fluorescent markers on the array of samplos
are captured.
The digital optical camera system may be arranged to operate in the deﬂectiou or
diffraction miode when the drive means maves the carrier stage in a first dircetion and is
arranged to operate in the flnorescent mode when the drive means is moves the carrier stage i a

second direction:
The optical_ camera system may be arranged to detect light rays in both the visible and '

nen-vigible portions of the spectrum.,
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non-vi si bl e portions of the spectrum WO 2004/077031
PCT/ AU2004/ 000264 3 Typically the sanple conprise an
wio raos/0ofoscel | s bound to binding partners on theTasuiobg000264
slide. In once formof the invention, the inmaging
devi ce conprises a sanpling conpartnment in which, in
use, the carrier stage is |located, and an electrica
conponents conpartnent, whergin 5 the electrical
conmponents conpartnent is fluid sealed fromthe
sanpldidly GRERASIE bitirisc W RFS cells BoutRiQo binbiisk Pariners on the sample
.contam nation of conponents inside the electrical ' :
si{&mponent's  conpartment from the sanpling conmpart ment
is {nhibited. the carrier stage.including a tra :
e elfcite BS SELEFoRm, e menE ey FRPRITE CaRIkoTpHtRent in
whidh( in 6| theairist Grafid 14i16bath) dkies efctieital thaporRAERbOPHIMAE wherein

10, The ;i magi ng.-devi ce y. i pcl ud i nterface, unit
the: Sleoiify PRROFTY SURRAETFLLl BYid oied o e paling Compartment
whe@Bgt in0nee, Ofluidincoftainiiati@l ofeéiponde @aldabfgecle@iical components
extern rﬁgf.database, a | PC, and

L st ext an ..
OB o, TP o, G PR s s i e afe SPES, o a trey
clefiggh difRsdde G0 o] bhiRheathi o gasple cbdedfaf. kollderhg flhiMagHRd . from the

s Tﬂgﬁ#@ventlon extends to an 1 magi ng system i ncl udi ng

gi ng device of the type 15 described above and-
pr ssof. nmeans f or. cessi ' X I
01 55 Rbin A e in GRS e LOF g TRl b 08iERHR oy
inchetingaslense pread emixitrnal ecferbnck datalaass, ayy e atvpige datitase, an extemal

Pcf%ggﬁé%%%%eﬁnggrposes. The invention further extends

) ocessor nmeans for processing thg.inpge of the
SanRhBnibdofify, 8 @ﬁi%ﬁ}ﬁa%és and e lrf.%ﬁns%rﬁctﬁf :ﬂa\é%z&%ré dROKeld images..
intensity vValues representati-ve of the afray of 2g

S anplGfvediRin GOIRATAL] ¥RagRid HASE SnciDEhEART iﬁﬁ%ﬁg Hedice be type

processor means is arranged to normalise t

[ . e | mage by
- desgghed ghovertadmroceremarmanios Rrasreiss siv ippge of thejeample ?1%6 & @y of

o szmg?&gg gﬁ%k ﬁ'nﬁ%g mt&%% bV repREntAvSH LD 8T gubiples Tﬁicbﬁﬁpa;raiive

20
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sanp € processor neans is preferably

~ pugesedinged to | ocate each sanple by applying a 25 .

ref erence matrix or g%%d on the basis_of the k

nee . own
r ot Biednteiaighie el igehe PIotE PR T PIORREEI 1S e of the

sanblSs1R8 BPLAE okl 1PRGHIS ALRE SitdnBitt ABeGfdpthudiBiting of e asray of
- reference sanples to establish the range of the

2Rl TR COWRYSHS PPEPTFer arranged to generate a

; lnor xlaﬁtgg%guslhg ttEcn Ic’nlotc ssa\éallnﬁlcja?rg ia]-: rar(izamn;g,tec[1 fo normatise the image by using
known reference samples on the slide to locate each sample on the slide and to scale the

intensity of each saraple.

The processor means is preferably aranged to locate each sample by applying a

reference matrix or grid on the basis of the known reference sample arranged to scale the

intensity of the sumples within each square in the grid using the reference samples to establish
the range of the seale, and is further arranged to generate a normaliscd inlensity values from the
image.

" The itwention siill further provides a methed of deriving an image representative of

samples on a sample slide, the method comprisiﬁg
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I mage. The invention still further provides a nethod
of deriving an inage representative of 30 sanples on
wohesaiRha slide, the nmethod conprising WO 200
PCT/ AU2004/ 000264 4 - providing a sanple Sllﬂ(é@lﬁ%l/ooozm
i ncluding an array of sanples |oading the sanple
slide onto a carrier stage illumnating at |east a
portion of the sanple slide, noving the carrier stage
relative to the sanple sl i e such that successive
portiopns of the. 5 sapple slide are illum nated by the
| i-gF ‘Bﬁfr%?@?‘géh‘lfi%@'b‘{‘?ﬁﬂ“ﬁ&a%ﬁ%%%‘ﬁ%i ally only |
successi.ve di.ffr r. ot herwi se defl ected portions
of'?':JI |“§mes?r§]{}l§$'3/5ﬁei%¥éﬁq‘écgn%l%%a romthe sanple slide to
ger . ' ' t Lfrges  arranged to be
re@%@%@ﬂg?éggs%aﬁ%ﬁ%n&lﬂ{ﬁgge 1gfklﬂ?'he array of sanples
P . . , -
S RGAESANE B LAl ol ATk
sampid slidedtn Hedhakpd by fheilighisomgeiand | near | i ght source, and
whereby the series of partial imges are captured as
| i-rreptrrnageantialiy enbnspisersiva difinete eouthryise dilrcied gortione of
light ShERRA cRABL Hbk Mk SHPRLAN thdkheYatONteYied dtPaktial M¥ges arranged to
diffracted or .otherwi se defl'ected by or at sanples on :
be regareiruslyi it asimageof Uy g pEpIsst he met hod furt her
comprises utilising reference sanples disposed.in a ..
1 S roFrPE rseesEtyerioHions o6 fie FREple SHOF HeL e dIBPREY e ipdlike
portich@ fith@ahe byaiiilishe J1BtaIRACRuRA Al G&aobethe SaRE Ol ®ekial images
during the deriving of the image, for indicating the
mc%’i“lﬁ?dcfgiha%ﬂr%ﬁ%i tion of the sanple and/or intensity

scal ing. ,The nethod may. i ngl ude processi.ng f. - :
? ds o o i e i A R R i S sl s
diffrasiail ehathawizeigircabbicornt ¢amplez bi: easmypleflidan| ecul ar
profile signatures. 20 The nethod may further include
g @raferehity, nie mettgd  Ambee neinpyises altilielpz fratremacianplmpdipesed in a
._gene i cont is Lnfensit] A
sl By o i BB BP ot F B BB rbBoe samptce e
captupidaloiimgythe derivitguditheg miagh, Grdndisitinglthe bjobgical cofitliiomef thoshmple

' w. further includes deskew ng the inmage,
andjog%{eéggﬁ}iéﬁ&gimg‘n enhanced grid, and calculating X-Y

CaynQ ';.-!%mr;}agﬁ@ ih ey driRoRRNR0 C LAt intadc B SHRE 3Pk Yooleoular
the nethod rncludes cal cul ating an averaged corrected
profile pbish &1 qopimpirehle with B likeary of moleculur profile sigraturss.

The method may further include generating image infemsity values for cach sample,
genorating a contour map of fmage intensities identifying image ohjects within contour lines,
and placing a virtual grid over suid objects. ’

The method typically further includes deskewing the image, obtaining an enhanced grid,
and calculating X-Y co-ondinates from the enhanced grid.

Preferably, the method includes calenlating an averaged corrected iﬁtcnsity for cach

-sziinple, whereby at least two sets of identical samples are provided on the slide, and

normalising the infensity dala associated with each sample on the basis of reference samples and

duplicate samples,
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sanpl e, whereby at' |east two sets of identica

sanpl es are provided on the slide, and normalising
wbheoksnoaasi ty data associated with each sanpl ecamtdoeroco2es
basis of reference sanples and duplicate sanples. WO
2004/ 077031 PCT/ AU2004/ 000264 5 The net hod further
extends to an imagi ng processing nethod for processing

an i mge of the type obtained fromthe device, as

well as to a conputer readabl e nedi um having stored

- th bl.e | UCH. ' r
t 0° TR RO R s BT b hOMBcelhe NS AP BoG IR M filogo of
thaltyas\piigigedbitéin dheedavied, ssnsdbanent eomphites headhiemediim having stored
' [ i1 be d ' f I
oS DB o e i ©

eren conpa

*B'f‘%f?“éé?’riﬂféd'f"ﬂﬁf@%wdﬁc perspective draw ng

at1 ng an 1 mgithg device of a first enbodi nent

¢ o . - te .
0 Pl%ﬁ @ﬁlﬁgﬁlm%/rﬁés’ grﬁﬂeo%gsem.merﬁﬁﬁ vﬁﬂoliowt i}@ dP%Pﬁéd‘;‘ %y way of

renoved and onl ect conmponent s shown

-exghple pnty, withgefpepngiethe agcompayingdrmiiags- dr awi ng

illustrating a different view of_ the inmaging, device of

Fi ghiswe 1, is\§ Shemgifeenpectine dRYie HistRinp b tmagig diticg of a first
onbBdiRGH O 1K PRARE MR OWEL HMs 6 RE ikb¥sing FEinBWEand dnly Rolected

schematic drawing illustrating a perspective view of
components fhove el slide for use in an i maging device

embodyi the present .inyention; . Figure 3Ais a.top .

ol e i bscheFrate drping et ot e ot e Imapigg e of
Fighrd 15 with S&iedrakd WudhPiendged anil baly kdéctodGaipBehent Eliodal for clarity;

geonetry in the imgi ng device of Figure 2; Figure 5 ‘

i s Bigwe hdsatstlenpie dpeity ittt ngspettivesiavati argesample sample
L ond. preferred enmbodi nen of .an imaqing device of
°h€%§”§? g’gaé'rlff' “PRERT Sﬁ%d&ﬁéﬁe@%ﬁi i“g'e%&%bp perspective

Vi -S|, I P art of the

1 ol 23l e R PR SRR BB BET O |

SchapRt bGs dLAMLAG Bwi inY! 1 biEnd iR maging devi

devi te of Fi “’gﬁf#ﬁé‘% 1 ‘3%%%%&%5%%38%3A”%%n0ti CRar e
ol BigweR: di agram of -t he i magi ng device of Figure 5; - :

Fiqure 7 shows an inmage taken of a sanple slide .

ut i Fige A ds mschepttisPyRccHbgrHRE diiis admsod prefred gubodiment
of R B ERL ddeR¥ ePi: BRnERvéiig € 8 shows a data array

“illustrating the information froma sanple slide to be

pasE@fe 54 is a top perspsctive view of 2 slide tray agsembly forming part of the imaging

device of Figure 5;
Figure 6 is a schematic drawing of a front view of the imaging device of Fignres 1 and 5, '
- Figure 64 is a functional black diagrafn of the imaging device of Figure 5;
Figﬁrev'? shows an image taken of & sample shide utilising a prototype imaging device
embodying the present invention; ' |
. Figure 8 shows a data array illustrating the info_rmatiori from a sample sl_id_e to be passed
to a pattern-matching prograt, ctmbodying the present invention; '
Figure 9 is a schemalic drawing illustrafing the optical ge_umetrjr  the imaging_' device
of Figures 1 and 3, for a ditferont sami;-le type; '
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to a pattern-matchi ng program enbodying the present
invention; Figure 9 is a schematic draw ng

wd Joby)géating the optical geonetry in the i MBgifgy2004/000264
device of Figures 1 and 3, for a different saone
type; WO 2004/077031 PCT/ AU2004/ 000264 6 Figure 10 is
a flow chart showi ng the steps involved in deriving
and processing an image in an enbodi nent of an inage
deriving and processing net hod of the invention;

Figure 1.0A shows a step in the imaging processi.ng .
BRS04 2 0TE St Sbawip e SRS Rl (HBIvED LS imase

 in an BRGbAERGH: SFHNS Rk efTlitE iRt pHoUBssEIRONhod of KE inivesitigay ocessi ng

step in which a virtual grid is arranged to overl ay

t vguidMRAhow Watdp if teSmafhg sbevsnpandhcitodgrednyention in which the
~ illustratjng average intensities representative of
‘“ﬂg%ﬁﬁ@PﬂB&m%WgﬁPQdﬁn the diagnostic marker arrays in the

processed. ., mage of Figure | OB, .Detajled. riptio
OFRRSIOE Tt O PRI ol e Pt S BB Aty
the irGl@&;Ghi bed, the present invention provides an inmaging -

~device and nethods of taking a sequential series of
d Fgaref 1081 shows nbistogianpijiesivatiog serge ntrssitienTepigfeniagve of binding

oven TR i et R8s et Boslof o, Do ©

Détagggﬁggé%gt%%gﬁgwcﬁ,he%ofi |l e thereby inplenmenting a

agnosti c UtTlises analysis of sanples on
a ﬁ%@%x@fe&éd SRbMmAhd BsciifcaANER QB iBtnti6h PRAIFRs an imaging
~support nmedia. 15 The offset planar jmage, 1s digital
devicp andy tnth efraking B seApcptial deues of dagk fighd, 'éf}FgRAiWae“ﬁs et an

nf'fsep@ﬁffﬁ Uraa@oft 2 LoudREdIREP 2Rt 60k Remilé QEHtARIng MlvohRcdnt Herkers,
. for nolecular profi le identification, FI%%{E l,sh? b
suitable Serhidamtifyies @i mefeair groliin Taiey mgleaenTge TePeReiE dsA e
utilisbs YnalhiS S LM mplek BY %%fn?ge-slﬁ&& SR iR pABht GARD HhRe SupPort media.
carrifage 12 for nounting a slide 14 for anal%5|s f A i
The Gisehpiemediagg i digiplbarg-apopmbler ip ppyds digal g biph cip g pass

on 103 ph®l€n théching ﬂ—lja?rmﬁ%[' [He B S fol Ao kAR phERSidbntTicaidngui di ng
rgds 6, 1g onto which a slide holder 20 is novably

kL shobh@: RBGAER @Qrdep 6Pi Beging dercd ®ekbglying the present
. aamMSﬂnthefmnmﬁs@ﬂ@gwmmgs%ﬁ24ﬁgrlﬁoh
invenfigy. o The Ao, WSMPRFRS % $REAGE (L4 dorpsounting, & sidp bt 19 *BFeE 2
bound Qe]ﬁh;.% Lhes gzg@ ;mziig%e 3) Bomla @A &l %id@ .|, The epire 18 rcbmprizes two
_Jrechapi sm of ch.. ar 2o.1S_snawg, | 1 GHE Snrrises
suidipg o L ot P s e g e D Ty Y e
two bRRinG Rk BSh@folM g wptin g memberp2i, 24 fon rekBsdbly receivimetbe #lidg 14.
to the holder 20, which is made of a 25 suitable
Mays higingduvie il furtiBh eomaizesof magnetigpet itepppuiliivesmespidsm of -
wlﬁclgg I]:l\zll?bar;%g Igsas%lsémn' Iﬂg&r@ §. %%ﬁgjllaeemore clearly seen in Figure 2, the pull bar
26 comprises a magnetic end portion 28 for connecting to the holder 20, which is made of a
suituble magnetic material. The use of @ magnetic pull stepper drive mechanizm in the example
embodiment has the advantage of providing a readily releasable connection between the pull bar
26 and the holder 20, to facilitate removal of the carriage 12 for cleaning or other maintenance

purposes of the carriage and/or the interior of the imaging device 10.

Figure 3 simws an isometric drawing of an example of the saniple slide 14. The slide 14

comprises a phuralily of indents 100 containing localised binding events. In particular, each of -
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enbodi nent has the advantage of providing a readily

rel easabl e connection between the pull bar 26 and the
wobeein7d8 to facilitate renoval of the carri ®ge/Al2004/000264
for cleaning or other maintenance purposes of the
carriage and/or the interior of the imaging device 10.
Figure 3 shows an isonetric drawi ng of an exanple of

the sanple slide- 14. The skide 14 30 conprises a
plurality of indents 100 containing |ocalised binding

whee¥ e,?ﬁ@n% b%mgegd;ffwt g{ndin_g @%&de;ft_o )9@;?9 Q4bhAZAEF of binding partners
| C .C contalns

107, e gide (4 AL o SRRty By s G vl pugh 2 s or

sulthwa@c [AdtérAes6ech A0 galystieneShi ﬁﬁychﬂmha&e f(OﬁBBﬂ TX-M);] ﬁc]ywny]

g ogﬁolr %lgthgqsg%}tlgg% a.%l{cﬁ 31?1333 enteﬁgngté‘%r% er un?raated of freated
with @bmew ﬁﬂﬁmﬂfg PBiRR u:baﬁ@é ® mwltmﬂfﬂnéfdf eaBlObidtnd Yhriner.

o Bhboprirei o SRR e St o PGP Breme
KeatRNH D313 um dmu&#i#d’#@u@ﬂ.hﬂi&s?d gligesCReha@B ke &cmh:lgh ey glass

he. bi n of e ndi n r.t ner
wilhadie-OOES s bR Mot iga I the ant that thece ae
sevEtfaD&’éhﬁﬂDﬁld phigical 8fproaChded Béb&i‘e pROLEIR Besed ni¢REaRoNEiBAS bhase

i.d d f d
mafE s P FHRg Y ?ﬁﬂ;“ﬁ?rg? Lo d1D5R xRt BiRERgveal | ) oce

coat.in I [ ated.b ATy sk Jle
C 034 st 4 top Bia SN b ANl 1R K Yo W rbiriltic ol in
daag;@mng) hmhaemut Fhsecwpfbipdiog pirtnelsd 62 thelwddzaoivad! seml salibertion dots

| 1{}1? 84& lq]gotgxa ;egnnn%r?te tl&éli& ﬁg%{éﬁgﬁ&? p!?x%:_\bsgf aHE\yg,R?cg.E)g %\Qﬂﬂ%’the full

expptiechopticalwanfe, fidre lightngh fte dakdst Outet g&mhe(ﬂsm“as)f aalibration dots 108

amﬁi 1639 ort eEllﬁ% tr%?ek'ﬁmﬁhiﬁﬁ&% g%l%%}sg’q?ﬂo%\s%ggmogal aﬂ—@j%dgg ['e%){eﬂgtative

g partners

 of thabinding pirowrs depested kOvield tiek dbOBsifimagealni cgmna«mﬂh@ﬂutm‘ peripheral

cahi)%hg$%f)ﬁtsyde%8r rth%c%,gg 0%5 or GF saﬁ'ﬁ?&%%c Gl h%é» ??c‘ﬁ‘i‘tﬁtﬂégmge

25

30

expect ran e

-conskarchmst?heamek czpwratlpm eioaal wasd 306 cadyi by ic!mmh fetwt snoh@Eonal

s B0 oo BRR AL % CorRACo kB, 15" i Yilkion

" Ay arrgaggamc ek pEcanddl 1t gy Joedtel ¢snnllammias sliderndyish further
" inch %s%%i}- Iéﬂﬂzr Ft?tbxﬂﬁﬂ“ﬁ'é if@ﬁ%ﬂ% 3..11 o &iﬁfll%élﬁs@itc'aﬁal Q%&Aﬂerﬂ' '

spat i oundary of sal I ndl events for
118 s fwryad lfehgldu I ges sub&&walmdmwaﬁ g0 The carebs @ﬁed for crms—ohpckmg

bl AR 5 g 30 M, H QAP g o s
inclndeglar cilalobasmusbercidnt mﬁw@wﬂ,ﬂzw@g has sadoid4 gidoding @ris argi@ther

Vb Mqdi @gnostic markers 112 and 114 are | ocat ed
m centrgwlf oﬁgthe slide, which further includes a

S Ubcikiay ndf tolHMEEAD Gkl dulfl bmmasléﬁmgm dl%dﬁighr:ﬂrmﬁthm the

of dlagnostlc and QC marker's arrays 112

maging dgyiee K, pybich dividgs thy ingasryf M °P§Eﬁ1 tﬂﬁw @aﬁwwéa%l@w aren 32,

mdfé&relﬂ&iﬁc&%ﬁm&ea DA BPBRSoxaPVE ehBEuiBS Uink %;ﬁdﬁﬁg RSB0 is
for a more reliable outcone. Further infornation on

adapted, sugh dhet 2 fluid seal is created’ between ihe sampling area and the clecirical

components area, whereby contamination of electrical components ngidc. the electrical

components area 34 from the sampling area 32 is inhibited.




i ncl udes a cat al ogue nunber 120, an expiry date 122
and a bar code 124 encoding this and other 25
 Tph ion on the slide. Returning now to

“K%%éggﬂﬁ? bar 26 extends through a dividing mg?ﬁﬁgu%ummmn
within the imaging device 10, which divides the
interior of the optical device 10 into a sanpling area
32, and an electrical conponents area 34. In the
exanple enbodinent the di%iding wall 30 is adapted

SY5EBIF 2 8 o B ST S RSB ey

 adapieher gl nmmmem nf tHeqmildiar @6,.c@hitei mahtamhigpm feidtseali lesicee the

- samp it B0 b B8 e RIRSRS R 85§ Joul B et 3&2@%@3&&
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the cr&naﬁh a2 fu ledllcbing fRid mmmydlslpﬂihmh@hde hedding itloki angfysiga| |
via a sealing nmenber 36, which is adapted to aIIow :
mibe imsging dbvitchkd fpubdr corapris2san MR brecked thion emitting agulistantialy

planal$ ge%n c}% ‘fi%]?%g ?ortrgﬁlogﬁ %eruq‘ghe%ggt% %éulmngas QERGJE% :Frgabrﬁ gﬁeg‘#gﬁ% 3

conmponents  area tra
and 34 tiounteth @nabe slidegld. 1Phef hmm(;’iﬁl ilsemtuhllygeﬂdautﬁdobﬁ héitst méryor (mot

showr%[}glga} ﬁx%torgl tcp reut%ca bov?z‘ard’lsﬁhg Mfd'c mt tﬂc“? b&[é%a %Z o-l\_rﬁ ﬁ}c s}ﬁc,

evi Ce urther conprisSes an
seconfl mrrerﬁmmhmgn}as siiifrsd tondireat 4 gomqml Arrd thebadim Iea‘ht beagront@@ing

ray Yl K4 o RGBT 5 it Bl 18 sy

towaﬂth daebhmtd %nar@, devie: Thb lcgmere tdket sugckstiye Hindar imagenipf thoroffset

plzmaé *@E f?eﬂom t tc@ﬂéct alat {hé Igcle u@g&ﬂqﬂn \é%{“g;l?&%g it moves

botton1t ereo Above

* throughetbobahd of light pm(mmﬁommgh: ragmagtat 4 mcucmastamm@ﬁmege eaptire

capab?g{}éf %ﬁ} %%Eﬁ% k gg’%%ﬁ?‘%‘;‘%{ttﬁ%g or ot f/vllﬁistﬁeE %gfﬂ?age)ct e
suitabier adfstire! o m@m#g)rphmniefmt shorgn) fmwfi)ﬂ" tb@#ﬁﬁﬁed e poriion
the irﬁ%gngtdan m%edﬁﬁ&fm A EmEARY fhat S%F&éh %?é'dﬁﬁactad or

I mages e offset planar ract ed
othergige é@flﬁetﬁ@vbw patipe d¢ delcapturednia t§¢ ligkescgn csmera 4 fbrodraiving an
unmgﬁﬁﬁi as it noves through the band of |ight '

emtted fromthe |light source at a speed consistent -

Wil BighdBg G Q&%wcedm@ﬁﬁaib'shéw IRkt ARE Ghé APRER géJm i lth an

be appreciated by a person skilled in the art,
sustnply pbRgioipl Thy beady 78 %‘W@ﬁﬂéﬁ? LE appes ke m@ts!rmanélﬁ:eﬂe» 14.

One poRh 26 BOWBheahD5g SinfaBiild Mgk deN@dt biRGhe farkRR TR Shduin® Bound
‘the imagi ng device 10 can be adapted In a nmanner such

on the gide 14 praerass #5a3 Khester werion| 40r 4fige theelige 14opihay Hialee o an
undefGEd s&h&{iﬁom ARQkld R AAN} & @a%ué 9@, i54) ahmﬁlaif b &by

canera 44 for deriving an_im bound array
determpipeddygdjugtment of l%fctﬁmtwor&aﬂa% %@ualssugﬁlﬂw*?w’a% 5 ﬂéﬁ Wﬁgﬂ,
45, it bRSe Qfulcd Mar ARKIRLALY ohl) (R firAfedieABIN dbr IRP Plaidir §irkion 40 is

The beam 38 emtted fromthe LED -array. 37 1s _incident
directgjoyprds i Hppscpn camera 44, and the undeflected portion is reflocted away from the
camera, as is shown at 42, It will be appreciated by the person skilied in the art that at least one
other portion (not shown) of the initial beam containing light rays deflected or diffracted at
binding partners (oot shown) bound on the slide 14 is expected to emerge aller the slide 14, at
an angle (-o} io the undeflected portion 43.” The other diffracted/deflected or offset portion or

portions may collectively, alternatively, or additionally be directed towards the ll;nel'scan camers
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One portion 40 of the beam 38 contai ning rays

defl ected at binding partners (not shown) bound on
woeomlormel 14 energes as a defl ected portion 4@cafAu2004/000264
the slide 14, at an angle cc to an undefl ected

portion 43. This angle a is.typically in the range of
3-51, and may be enpirically determ ned by adj ustnent

of the mrror Accordingly, through suitable

orientation of the nmirror 28 45, it can be ensured

t hat_ subst ant| ally only the diffracted/ def|ected o
44 in diffgrent qbpdiments piinga suliahle eeflecting atqngeugnt of thipueh opsiopt Vﬁﬂaﬁ‘m

in 86 BEIGA0BY 3f thd canfle4, he undef | ected portion is
reflected away fromthe canera, as is shown at 42. It

Wi | it hidtheapRegisat @dmbﬁpﬂliaﬁlt R i rilisstion afdubstantifly oyt rays that
ot rtion ot..s

{ | east one 0 own
bR AR B TR G ARG o A dpal s R eatprigprs boGd on the.
smﬁ}ﬁé Elic?qu%ﬂakﬁﬁs tlwbctaﬁﬁihﬁg ogﬂp&sme mﬁg&qﬂr tihown anhagrlu rﬁg other words,
teSI ected to. terte3|e va 4 v
e, P it sl Pl Do 5o 2 A GRer i 9y i G SR 4 is
propbitiehal db filer 1g@t &%@h@f Inett eapined dhigspthalPby tiving @ to a dark fisld

mbt Pt il v pre b0 AL BostivoSoase avaida pigblorms

asSPEnt20GHH @ Tl &ic@ﬁ-ﬁﬁd\iﬁﬁ@# moe:&amt@d peiibmofihé flnernting beam,

Fw"?ﬁ%éﬁ%ﬁm “%Bgﬁ @t*v'rbté ol ke %?E@ﬁ BPRT ¢ ne

Ii;gtg 0 t
t ha eE H?l I i S ?&b"g g"t%jggr 3%9 @3}3@ Hat imaging _
detiev4ed isebowm inf #higic t:mbmbnts) whish laesr mms!a cdeﬂdfngeetlewd tiwse i the first

ol TR0 SRUBERR 1 1 PR o e o

15

124 breridscuseipleralidy 142l for atdisis cmlued@um! eyt PR tspeuntsd anghé¢ glide. An
LE hgﬁ) E&llgcepﬁ&ﬁd]ﬁ%ﬁ nl 1} 1...% al,ihm@iﬁg GRS Aad N 13RI bfits

ona ht Intensity
nmtd\'ebeaamfwugﬁcﬁﬁa Whgib is t!:h:siea lt;wsgdu\mmgldcrﬁlsle of e ﬂl@awhc particular

: bty | GG FYLF AGE TR0 s b Wil PEMEBRLEGA it aco

- =g

25

30

nmgg slbmumteml bmdtoh ﬂw shide hdﬂy&ckgnlﬁuvfdszMtlé M.t & mifrorzASa directs the

_pm&[ﬂ? g?%&%g ﬁutﬁ?ﬁ r!]‘.%gzsa(ng tghﬁmﬁé‘i&é mélgﬂtﬁ\%ﬁ@bﬁﬁ @fft}l’rrmt%p or otherwme
d&ﬂﬁe@é it badd ibipdimgrrormiss a!ﬂlth%wv ®dsf e fing A rvenblaodizital camers
deﬁ&%&%%thﬁ 5 ceéﬁ B0 ok ﬂ{e%éﬁfc%ﬁ% 2§HRegi ment of an |

I magi ng 'S s own 1 n which conmponents which .
ar €A glicﬁ‘ﬂ ?iZa%hlé AhdeS Qbaﬁ' O O RSk B8 Lheha fosa%d fro by meavs of

I ment have been nunbered accordlngly
apaig pf drvedollsye 1ia andhidier pollegs 70 hih a8¢ rakiqdgising @d@c mf?a_ﬂa 16a. A puch

bt i€ Broficd AIRERnShd fRe %14:551 15:0for BRSSO SanipleliBUNE sample
array 102 nounted on_ the sljide. An. 15 LED |ight source :

- stiderje ingerfedgnta b rewees B wiRisrthaside day 134 Agtaby loading cdge R thy stide

pus@fng lyE e Rnse H]B[;lﬁll oad@@ %ﬁcﬁ’&‘eﬁﬁ@ﬁ%ﬁfﬂnd thg t}hhﬁ’@@dgﬂ’ﬂf aﬂe sh& abutting
directed towar t he underside of the slide

" agiyat 4 sida pigp 85. eﬁq%a pemagrindicptes thegpagsetice gEihe F"‘E"fb}’ﬁ?’\?@gléébméahm |

in 8 ctRCed 1V ROiGIRLE By M AREOR WBYS ENElidivOlhe 488 beam 382 to

. ithuminate the underside of the slide, and finger aperture 88 enables the slide to be readily

removed and replaced.
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ran to illumnate a band on the slide having a width
of about 10 mnm A mirror 45a directs the portion 40a
jJinitial light beam containing rays

“Kpggﬂ&@?gfracted or otherw se 20 defl ected at %ﬂaﬁ%%ﬁmmmu

bi nding partners in the array towards a |ine scats

capable digital canera device 44a. In the enbodi nent,

a. Basler L101K |ine scan canmera is used. A slide tray

12a which includes it pairldof drive tracks 48 is noved

to and fro by neans of a pair of drive rollers 18a

and dlidt emsordi9 sensss Whenvhililh hew iwen Owperted cnd sipwads @mcdd@oller S0ato

oo Al 0L 9 160 oS
line gepprame@5As| lodekd Sickasier e unngss af tted@s dB@actidt éri atherwise
daﬂetcn:ﬁ b? lt.Eleq)%mth Ehits gig?‘( sm'ié 1{]1 2%8%% b%g@ gf Ig%hgg%e lg%lfjﬁom

pushi ng Up agai nst a sprung
the Ightisouive 3fa.dikk iling s@d gamat 44#11@8 silingir asipuioft denmyrs tmyng astidih of

one Gyt R BP0 L' AERAR B BRAC R Pl B e

_haviggsa jengthof &5 gph a-udad vbgithtdﬁ €.025 nohe. Asle msultj @t 7slidé trapnis moved

fOl‘WLljag a s{u%a@?&%ﬂ&s %lﬂ%& I{BU%'BIS %gglg%tog qt der SS&?%]?IE{%}’ %g ‘f”me

nger ap ena
scan rcma 4, Iidoclear ﬁnmd@gtumﬂhmmmmctm @ﬁ@l&ﬂ@ﬁ(}@ﬂt 42 plays no

ot S AR LPROREe o3 iR B P FAAGH oL P

as been 1 nsert a co
GM%a"eSoﬂledwﬁﬁe%wamthcghﬂe osacheT e nogiog rdgie, aluy ansesd by 2

micrbdic ilod @thHj’\és ;4‘%}1@5 Fhik? ﬂ:ﬁqlsgﬁy Eduh cl‘élﬁ’gtls fRlea oﬁeand %henhght’

scan canera e SuUccessli ve I near 1 mg
sourgel 98 it pagied oitg ﬂméta@dhmhdebﬁ@p% Hereby|elfdvdng tbel bwoeﬂehm lo be

B ey
the proggammahle @sxa ForEleT GLEY A0aia gevgrek ithvediive anatanyto efsblomeord of
the shiaplé ARlc 3 aNieleRe@in ofPRERkNS Lf@&%!’o%hljﬂﬁlgagit szr?dl @ % 4111 gourse

pixels; I'n the present enbodi ment
37a 15 itweat backegeFulhasensisn o1 e gids ey G tavi dwc garcwumw tscr.s«ﬁr B0
sensifle HLRsdarg A9 3n FRSHAL tmyaactldtsgﬁ lﬁ#é fﬂg cdrl@MertS 1IDUE otor
forwards, a successive series o I near. inmages O fﬂe .
162 offy 0 g ceII array are scanned by the |line scan canera
iaF_ is cl ar fron1F|%ure 5 how non-diffracted or
oG Céc t BH- Pyrticlonipla i opgeting of g dmpaing degis 46 is shown
havir @t i G pok; uﬁ'l"'ﬂse.ﬁh{‘m A8 3h bnd Hak ehbReb Rggeﬁ‘)é?%nﬂ ﬁl%ﬂ‘buttﬂn

i near ture of the lLine scan canera.
75, 50 PLE G SRS iotor dprme s seheese oS oty RIG melgd T, and
LED t:hlpﬂs 48a aRINDE dorhumaaungh bridCtrok B@htsskk?m);e@smo mclucéed
ur ned

|t of ht source 37a isS
are °’t‘tﬂ‘é‘5 1%, “ﬂviﬁ%ﬁe é"’%“qn °ft“£5“r TRERFCIST RIBNAY Pidnkan 4Pds Hipminating
light shrivele3 aand omdad » kied wihyer shin@wi Ng t he bar code 124 to
be included in the imge. A proximty sensor 81

dTFhebisw: mnapqas efgndo0bf mmambiedﬁagm@waemmraale&ha@dng
0 ontr r (,PLQ) a to reverse
tne P’-’?%ﬁt P TRERop ity BB r e Rolfosgs s Fand o
+ - -Developed slides 14 ave mserted into the slide camage 12 and 12A in a

houzontal orientation.

» ‘The slides 14 are transported through the planar light beam 38 to obtain a series

of lineur images. . ~
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the sanple slide 14a. If detection of fluorescence via
fluorochronmes is required, the light source 37a is
waoroed7Més r.. on. Full extension of the slide tPCEAU2804/000264
detected by a proximty sensor 80 sensing a sensor

target 89 on the slide tray, and signalling the

controller to turn the drive notor 16a off. 20 In

Fi gure 6A, a PLC 50a which g¢pntrols the operation of

the imagi ng device 4.6 is shown, having as inputs the
proxi M tyihe SMRAY; hadBeed ReuShtialy cbased dmaﬂﬁﬂwmﬂ% 48 (Figure 6)

t oget her wi.t push butto ou.t .
i ncl udeS¥ildrdrats e s 'sa‘i?H’Pzge\/ég gcg f'ﬁ‘fft@ %tPr #, andpptional
not or  1Gadibie hem WD KU, HRgndtic m@mlfbus displalied ahiandiquid

e out el fera b gt oF Gy prhedpepEe Kldiiona
respect livBoakid MBlde SachiRALED agle, ‘uﬂaj’ Bﬂﬂ’rlm mgz f«ﬂffndiﬂaglkg afull

sources 37a and 90 triqge

basi ¢ prERdH BE ‘Glemy quﬁﬁt“i%ﬁln%*a‘iﬂﬁ% ‘"ﬁa‘%é?”ﬁ% requires -
devi ces cl@niagd 46 enbodyi ng the present i nvention arc

as follows, with reference to Figures 1, 2, 5 and 6: +
Devel opétie slidedéds Jebtedfioni thsmadhis anditeoovde sl ide

carriage 12 and 12A in a horizontal orientation. 30

Thes sl | Gbs tibdardimapdsr an Ppeesset int memmg:hssmempt At 4Figwp ghitor an

beam 38

2004/ oﬁ%tcﬁ'i‘gg@f“‘?ﬁﬁ%%%"cﬁg%%g car i el Aoyl 1o the LCD
been se@@@ﬁl@@m@nné&%nmé&w@ﬂﬂ%EM“EEEPM@“ or the PC
(Fi guren%tmw Il indicate the scan is conplete. If

not, ‘an"error indi cator 49 and optional audible alarm

Wi | i‘n tH«%}QﬁHg\éﬁbﬁﬂme @9 Pamb bﬁldﬁlE g%t:%'&e R Wi BYRMsmitting

on an-liqul di spl 51 of the

crysta a
lishitisonsiete s sedyiuioe dee et Gaettd PONBESE feleFiod g o000 plasss
erieﬁgkdﬂqﬁr R€ &H&PE gTénEDI‘ﬂagmlage 6h Elﬂﬁévn :Hlﬁlg;uré-ﬂ% ﬁﬂﬁzﬁdoé'equenmally

Icating a tra and "clean" LED 4
frampisepigtaf figeanfreages tn!émnmgﬁ Qg o e F"é’&%ﬂl?%b"d{i‘lleé'am ng
‘The sllde 14|seectedfromtherm L
TheAf %g%ﬁhe.%ég iR EEederAn ki ale&ié'f*ﬂgpw%e that

therdis (ShtkiBiefirSn Bomalbn ﬁﬁintei'ﬁet%%sﬁﬁ Nigds efffeciea mﬂa friudiBleaner image éan
grabbi ng card and resul ts%rrﬁgle aval l able to the LCD -

' .b@ﬁ‘ww L5 '-’{"'F‘i'"g‘*&ﬁ?"é‘mé)‘-"mb%fi} eé‘?re"’%ﬂlf‘ SEYD. and/ or an |
H hl%r e pm t%{;é ni5 i et 15 cmebogmem, G call% afe visible !]amugh a narrow band

across the slide (approxzimately 2 mm). The slide iz moved with respect to the light source and

camera, with a thin (0.025 mm) slice of image taken for each movement, and then raassembled

in the processing unit 50, which may form part of the camera. Aliernatively, the -camera

communicates with a frame grabber card in a host computer via a camera link or data

communication cable. Image acquisition aod processing is performed using appropriate in the

computer-base software.

In the following, some further aspects of example embodiments of the present invention

are discussed.

Image normalisation and processing:
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In the exanpl e enbodi nent, the bound bindi ng partners
are made visible by transmtting Iight through the

woSlobdeéd viewng the light diffracted or otﬂ;@f,%hﬁ,tgﬁgmz“

defl ected at an offset planar -15 orientation

bi ndi ng events. The inmage 60 shown in Figure 7 is
assenbl ed sequentially froma series of linear inages
taken using a prototype of the exanple embodi nent.

Al t hough the image 69 is ri@latively coarse, a person
skilled in the an will apprecjate_t

s Unbges ifeopy sopeblorfaaangpog &C‘Pﬁﬁ'@?@p‘rl&dﬂg*’f F‘é‘égff iﬂmelpﬁ“‘?"é sample

| due R RERLGAdRRLAR ITUR HEhCRANRE, lh £ devide, shd’<Biplogy ankl lojher

producti on scanners enbodyin ne present .invention. tonal
sovirpgmentel tqeedifienst ghy yee 6 reipEnce DipisPEREB AR AL o8t Flgnoclo

annbﬁ?%l:é {M?J § ool @idatee7yt ﬁr&q&ﬁt e Rk TOMBRNT cadhC xRS Santl Rher outer

approximately 2 nmm. The slide is noved with -
peripheralyegienstod theigeay 49g ke u@é@ﬂwﬁﬁaﬂlfﬂ%% with a thin
(0.025_nm .slice of imge taken for each novenent, and
t Hen r BEsaERsheliclogipl congtition gtie didsy uni ¢t 50 whi ch may
formpart of the ra- Al.ternati.vel

U FRECE P T e GPERg o B i A P G the
conput Bﬁckg‘rbﬁlda aRBIE e hrirdyk af rmﬁﬁi@ rE@ccmimhm lsﬂaﬁ-om neero to

cabl e. ui sition,and sin d. .
usi ng ﬁ’ﬁﬁ'f‘%‘ﬂ'r?e O'E ‘F ‘gﬂmd" @ﬁaﬁﬁ?gd@ ﬁlmanﬂm:u‘v'e

t he f okdyostimtipn/degradntibnintthesystasect s of exanpl e :
enbodi nents of the present invention. are discussed

| mage defihirel the spatial boumidrigs forkindingwprinte) 4d OdgeCfPREis for patiemn

PCT/ AU&QQ%/HE%.Q%Q&Q&?]EI&%%%% from scanner to scanner

.and actoss r for the sanme patient
S af RN i3Gad Qs B é/ﬁ:hét@ﬂ{e AG86:2E2h b, OBoe!oldeflF each aray
source, . |1 mglng I ce [1de's ogy and ot her

are idgmlifipd ﬂn‘éﬂ‘eﬁé |gr1é shitibe ovmlayed Tinethe dmagsf lopading o Rther BRI ERce

ure in a( least the four corners of each

techuiues bmoamdo skl ioghs Thentiepe iniehsited pehsaure in s 2rid can
then %E ax?%ﬂa@?ﬂmﬁﬁﬁ Qﬁﬁgelﬂt Bndiig Gﬁlehcﬁedotl B e f Q%;nanuf cation of the

1ol ogical condition o
resulm @qa}vgfrfm “up P00 | ar rREvalen Wbiﬁ@%@tmbﬁﬂéﬁ@m%‘ﬂ It is
cape@Pf Y (RRABMLD &LR 6, sﬂbﬁcé%%u WG AL DG AERAY 1 ﬁfﬂl he

I nt enS|ty range can be set fromzero to maximm cell

appragiapedi tythe EpEP %éﬂefieg e & Shah isee sRbRE B binging PAtRRrS Ofjifdqeed

fcwcf”c&hﬁrbéﬁ‘ﬁed irpdjﬁ’&k!nt‘éﬁfbb@h'eﬁ.@ lRRaniagal kR Bmhﬁﬁng regquirements.
systerr( ; ing the spatial boundaries for

Suchipraeresiep Bty ?c‘n é‘?f%lﬂct it desaiip gh demaigly fom f*@r gjumera and either
immediately afier t xmagc capture or at a later time in the futwre

' bmd%% 1:%19.&5& %Hé:tﬁ acl@ubd $an TRROG RARVed a0 itROMiBS &%@e@h&mv

Flgure 8 shows a matrix lllustmtmg the digital mfﬂrmanon that may he ohtained from an
'mfa:; for passingonto a pattem-racngnltion program used to identify a molecitar profile.

' The following model outlings the example interaction berween a scanner embodying the

* present invention and other devices il cormunicates with.

The device is preferably able to commumicate with:
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recognition of said binding partners The Mb's 62 can

a 50 help |ocate the dots on each array. Once the
wobenensosf each array are identified, a virt pahagricoonzss
can be overlayed on the inmage, |ocating or other
non-reference 15 binding partners.. The background

can then be renoved and the i mage enhanced usi ng

techni ques known to those stalled in the art. The

average intensity of each stuare in the grid can then

be used to quantify the cell blndln%¥on each _dot in P
t hes ar r dxteral qrudntei] compaie gnd (PREtTS S IIRY £ Sgogulers an
from . Guinflicl Gk by et o4 SARAY whveRlstingien %bﬁtmulilaﬁmh) endards
easily c Ieve I's expected that quantlflcatlon
Level s wed protogelexcess of this shoul d be achievable. It
wi |l be 20 appreciated by the person skilled.in the

art# thatrofuense dgghasence bi nding partner:,, or indeed

fewer, could be used in:different epbodi ts e
depbvils frdouiEsFampIF ot HHEEREETR T EENTS L —
a QEa‘ﬂﬁ&S Stnbly RN R € pre Qi | igdeRfibne Wil e brieit loytliped rformah ebzample
fromthe canera and either -imediately after inage

implEpeniptiotor  at a later tinme in the future Figure 8

shows a matrix illustrating the digital information

' tha?“ﬁﬁ?ﬁngﬁ%? fEF % Fom an 25 array for passing on

tie .

g&- %5P SARE) tggsrllf.ltﬁ 8? &FBWSSQPL%@%?%%% %tﬁ’eshdﬁ: and
allewmg‘ﬁd 10 incobae, Mnxmshd@maaeh inepiwephanufeeadizaling {ﬁgsx Wgze with or
ofi ical SN BB RS YUGE SolbabRLRYBAE BFDr without

€, v ce 1s era 0 conmuni cate
ﬂumdsd&mt!j/\&tﬁle QidI2UIED 8 5. B@ﬂi‘bdﬁt‘@mm@'@ 2@k 1q 31@@’1@ exraipleoample

4;6 %gﬁg%ﬁ'ﬁm rf?tfsﬂhe @%\@d&% ﬁxm% gfg A c Ak thenth]mhing m_‘

mmyw@kmngmﬂamﬁ connunlcatlon standards and protocol s.
A reference database. 5 In the follow ng, exanples of
ot h&rcpewdellnydus the awi¥:ng and fol | owi ng t he
utilisation of a scanner enbodying the present
~ i-nv&he stiga wilf be dispesedrof Erhigloglesd FRsad for an exanpl e

'|nplenentat|on Pro esses the anner By,
way TBE scagghisibes: fergpd %@@e‘%‘ﬁ‘aﬁ“éﬁﬁ%&w%? turss 10 m‘%le_-__
“transferfin e.sanpl es sllde and 10
aIIE‘)Wlndg'j"'i"?“‘%tlég %ﬁh%ﬁm@%gﬁ‘ﬁgshlng the slide in

phos phorN gge oéﬁ:?;ai%@ili lahon C‘fﬁ'l%%}ld F%fcm"ﬁnh@m{%{ ; nWI t hout

chef cal AR T = pro

conpar U ERPs138 gecééﬂtsjwlﬂe 8'be WhinB® léfenhzed and drained of any fluids that may
' spill from the slide.

. Accept a standard glass slide format or equivalent and sustain in cxcces of
500,000 operation cycles. ' ' '

Figure ¢ is a schematic drawmg 1llustraung the optical g;eomety in an imaging device
ewbodying the present inveniion, for the operation of dual detection modalities. h1 this

“embodiment, a substantially flat beam 116 is emitted from an LED li ght sourcel 10, cap.xble of

varighle wavelength emwsmns towards the undermdf: of a sample shde 114. As described

" above with reference to Figure 4, a narrow pottiot: of the light beam 116 is transmitted through

the slide 114 and emerges as a transmitted portion 118 from the tap of the sample slide 114,
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fluorescently active nolecules e.g. fluorochrone
markers (refer to different exanple sanple type
d below with reference to Figure 8),
W(gg}?%gﬁgghyde and then washing in PBS two orPEJD%llﬁ"]&“lﬁa)264

times. 15 Processes follow ng the scanner: The slide
w Il be disposed of in biological waste. The scanner
is preferably designed with suitable materials and
features to enable: e Exté#nal cleaning with a nmild

v _Not to allow contam nation of the slide

det er.gent
( bﬁ'b P%gf’%%ﬂ"fﬂaﬂ'a deseribad) in Bgirend,| thevsaitlel elidee tidptoatoine samples in’
whitleMehRameaiarkstd Bhtd 1c6f Qtll%@ﬂj loqge%tégQQe Bifesaagé/ of4 uﬁrﬁgc?ﬂar mo ecu!e,

sy spill. fromthe sl a standard _
SUC S e & PSSR0 O SEEpIPY e Loz pndice é“hanmmmbmﬂeghsmfce 110 35
chogeR th BRCMBARMma: 't@&n%?hrﬁﬁin itk %‘p?%{éﬁ 2 w%w?ci Eﬂ% t%;r exciting the

dravvlnglllustratlngt e op georre

Huofeinen mgkerand esulting emirsion of ekt frave tqgrﬂelg@sneni marem IMu,llustrated

in ng@fe o e 1 rlrglﬂ%hﬁﬁéd%npfhe ﬁgéljescgﬁ hﬁ‘l{e\‘s% % aldeh %i%n lating from

odi .nent a substanti a
a P%#f?%dﬂ’f'% Brifig ap ppnidigiions) Gght c,eeximp fiahqomt grewing the series of

linea¥ @hdgadioPmb4Rdre REbLIRrRdios S| ONS towards the underside of
a sanple slide 114. As described above with reference

t CAfcoitiety, by ﬁa}n%l"‘ O Wi Stbee Qb2 t agﬂm&haf %a%ﬁécchﬁml

energes as

. tra tted, t the sljde 114
ﬂ““’?%‘ﬁi‘gi‘ %‘“MP‘&F%??%R‘“F F%ﬁﬂﬂdﬁécf?@ﬁwaqﬂsﬁﬁ@l@&wpm devicein .

the farbri dfe lihd dandOe2 QP QMO IndREchidhe Qﬁh;ﬂc:%gl% c écf'ectnl) z&%ch

t escrlbedln Fi qure sarrpes |

& ﬂ_ﬁﬁﬂ“ E«g‘#{% h@“’& ppripty; selogfioncof the apgrlasiesition o ok ariwor 122, it

can Heavexrddalesn ik ifahdnf gl foRidnd e bf :ﬁéfﬂmmlaﬂsg,elmﬂsénpf 16% reflected at
articul h as e.g, a protein, in the

| ecu C
the §ifter plemall 1437 %ﬁfné‘”ﬂa#‘? B¢ smmes g ge bRATR F RS, Le. the

“colletion tmplt b fiest relath@3@ he finstoitie8 babRGiEMENE. t0 contain:

within its spectruma wavel ength suitable for exciting

t e 5 ofﬂhaabr diffeetitn/daicltRns i d NeSskehi %l@ﬂbjﬁsmafh %qmnng
illustrated

m t.he fl uor.escent As
recongtr i B AT AT SERCE BUEPE P, PR S st o
a.nennmeheﬁoseanmmlge Deg deicieidn asdailibQird sl Wliséd @ﬁsn tﬁe Wbkath of

s DR S 08 BTGB I Mg oo

finordserate sscmarmslmﬂ@qmenmemmoms et Uiodhein emﬂﬁmmﬂ Rghltiplexing of
Yei Qi Q nt 122 tio t

dlﬁ‘erlé}ﬁ ﬂ"gler ec@l %%’a% iedﬁ% irea ey Srn?hp‘?c{! P@ﬁ?@ﬂ“@ (§F offet pianar

1magqsrf9| b tcacra Sysem.ovittdR 4y o sﬂtdnmetcmbnhmm dhefitighal aﬂude

depenﬁé‘[{%ﬁ fhe gglﬁlﬁ&nﬂhc detection capability of camera.

In one embodiment of the invention, the line scan colour canlera is arranged to delect
diffracted or otherwise deflected Fght during a forwand pass of the slide and fluorescent
emissions of light during a reverse pass of the slide as it is ejecied from the device. The camera
acqordingly operates in a monochromic detection mode on the forward pass and eginverts fo
polychromic detection mode during the reverse pass, On the retun pass the slide travels af a
slower speed, allowing for greater exposure time to detcot the weaker signal emitted from the
fluorochromes. Buitable band pass 'ﬁ Iter sets, such as Qmega filters aupiplied by Omega Optical,

- Inc., and Chroma ﬁltcrs.sup]jiied by Chroma Technology Corp., may be used Lo ensure that the
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the formof a line scanner canera capabl e of

nmonoehrom ¢ and pol ychrom c detection 126, such as a
viEasdoen7H301KL. Through appropriate sel ecti on ekridtaoo+/000264

angul ar position of the mrror 122, it can be ensured

that the transmtted portion 11 S of the illum nating

light beam 116 is reflected at the mrror elenent 122

away fromthe |ine scanner tanera as is shown at 126,

Le. the 15 -"collection"” angle is offset relative to
cotréng avelopth fir etinblating @aitstion rand Emiisiok pealepini reglect of the selsoted

b A SOLEL S0 S P RSl S bl
thai idptenstelonchation dsachivecd witleustbaneed dorfilters mshesing software-regulated

, urrent t grnati yel or -each | mage.. Dual )
S GEBUAL Y R e 8 DB B bl o3 el 0B P e
celitenelsir gregt Au@bchrdmeg Mtwill bt appiranisted gt bicenboutr hetridoldnr T EDstmay be

SSqurce. approxi mates.to the, excitation wayel th of
s PSP Tl e £ el P S B PSSt age
recpediruetivat deieblisbing @ebhriemng evelttis {Hsakémoneodr mate Hgiinldmbyes derived

ﬁ,mf le%%{c‘fe?%ﬁ@&xln Eact i ve nol ecul es occurs .after direction
of pl an and or offset planar inages to the canera

53l A Ay QR b BARR e
Figyees dowdl 8rwilk aprabe Heseqjbedfin warveletail mith gefereraeio tierflomt chipt of Figure

10}l el Rialiing fulfed, THE 1AGAD JSOROD of WTEEATAS AE{PREFS oo
magur preyionsly desprbed, asaboymoss 1ifdmegs gibbarrgiivimgdn o flemp grabber card
fo:%ﬂgf@h%ﬁh@émﬁémgbﬁ ar ) b FYGEDE cRRBRctPh obilfosith A image

] Is ejected fromthe device. The canera .
(Figwe 8} Bpmdhs scapotial lingar| seotigniyeh solipwnit 1 He rearirsircsipg software
i . . , 2 QRS b5 adnBrateNRbYCHAiy Galucs for sacl
i Ao RS 8 ST I iR R Sl for cch
hindigg gvamhe slide travels at a slower 'speed, allow ng

for greater exposure tine to detect the weaker  signal
e Thederager mpscesing mefadolagy Bl aething (e FpIECE fpagsde gamove

bigh itlefpfhcySShiftions HE Pix@ InERRLA1 50 duli Wch BARRINIEE MRt levels

Optical’, _Inc., and Chroma filters supplied by Chrona

of grerssforhyjesaiiipic scplp pf hehiaybafere gpusgrtve nd displgnygseries of

oS Bed §3dke RERLALZRQA DOPL0A imdRifolh Sl iR eh 330 ERoothing
- for stinulating excitation and em ssion, peaks in
renpaEeiiigh fgquoptycniepation dipm iy dppisdliadcen Foie CutoHp hege jogeed and
1@%9@9& ThE BhRE MtbiveBOR Nt s WX RNAEHridinid kgl bidghtuess is
sel| e¢gted_suc t hat, detectabl e excitation is ?Chl er%ﬂ ,
forped wiina 3 2391 agiguy ighle sat g gougert gl ipage p:i;%ﬁness levels to the following
valo®] habaihe1, BaURAIEd2, s H@120) Tl ivlgs Ekﬂ tirlpBtopd=0GRIBE used as an

. case, the blue LED arrangenent js,chosen as bein
indgs, forlalf W gy, d B bRipries E@R’@‘?"‘B? rep 35?9?‘8%"3%?5 sed tq usc to

credik W= cheo@mReeci ated that bi-col our or tri-colour LED s

may be wused to provi-de a broader range of wavel engths
C apeHalcentolr 1eapCis bimihsdtnrfa Hablippsund bf BExismm inegsety pixels, i.e. while

.reconstruction establishing each binding..event is =
Pisg R SRR R lof B es) FAFrop e BRAR Y Ve vy bl cloment
ingide x and y loops. That clement is treated as the centre of its eight surrounding pixels. If the
program finds a centre pixel with any pixel of the eight that is brighter than it, it marks that

- cenlre pixel as being on a conlour. The marking is done by copying the pixel valuc (holding




10

15

25

30

from each detection node. The image nornalising and
processing procedure referred to previously with '
wo gheteose to 10 Figures 7 and 8 will now bepéﬁiﬁ?du%ﬂ)zm
In nmore detail wth reference to the flow chart
Figure 10 and the acconpanying i mages. The i nmagi ng
device 10 or 46 generates digital data in the nmanner
previously described, as shown as 130, |mage grabber
software in a frame grabber card formng part of the

onl}C@.ﬁEﬂ thOtFah@Q 124 eidml 64'1129“49 Gfe%%,%?r o f %rkc, i({ onu%ﬁl(; Piels of the

ée raw I nage |gure
contoyi ines oihe t"i’%ﬁsﬁeaamﬂtés wigwhofte 8e ditheraiges gribeiamgs, Rdth all

p]xmfattmassg e:l&pi RPHiLES of QfitohA ﬁic&ﬁﬂ@ﬂ%‘{hg ?n%ygglggsfog gﬁe@vﬂes of

ﬁéﬂi’gﬂ enerate 1 mage I ntensi
’egl?i’is ® r thap{lels yeighbousy dcmmienl ng&tmutnpdiahagwom the image

of Figh@!7usl ot ARet ViR giphRgogONposi te image to renove high
frequency variations 1n pixel intensifies 136 and t hen

C OTheelbéatiBg aﬂ&ﬁeﬂtﬂﬁﬁﬁn @ alﬂn%& ol!g% in e 0%51[% e o%ﬁxa%nd

ari,thmc stale of brightnes ore ener
the °8P‘8H|35?ﬂ g4 edspgements fo th@m@ehﬁ'éﬁtemrcwﬂwdn gshpwn athe:p fl89.0 2
SHbSﬁlffuclﬁ nﬁﬁfﬁtﬂlﬁlﬂﬁn Hp me m%lgle eﬁlﬂﬁc%ﬁiﬂttabsgéiateé Witk 'ﬂ%‘@'&m?ﬁr @%Se(‘%curs

to . "Snmpot hj ng renoves hi gh frequency In
“"F’PW"FFF&'VF Pr%r&%esf hereby Mpthgmipproyimgtoiramlanity manrmglgmz thnithage
in orlie &y RIAGRPSpatiABAriAISRORd e I houla8 b8 S ate -
mﬂ“ﬂ’g?ﬁ onu]a@l‘rl arj thm c scal e&gagwgﬁﬂ‘étﬁ{}%)ggs cula? 45 Lts Sl
eI Irgin the sbaye prpcepsHip paw slagsified a@@rﬁmntte anaga phjeaeAs

each bmtght]ﬁ;eﬁ:s(:lhﬁmﬁ Sitd ﬁxémmfa&ieh Qérll\ﬁaﬂ GAIVAYy s[sélc?’flﬁlay whth the
The i mage” pi xe

1
S‘“‘"‘%“r"?‘&% %gé é‘?‘%:%s%ﬂ% “ﬁéﬂ%'ﬂzmcmt@ wheibRe g vanhhogtour
line m blasady Bdea phRURERS RS bb@&aﬁ@.e RBp ta&epnfiézf&f%m% ﬂﬁe%)éardmatea of

to use create t he cont our

’ h elvels re use
o P BT BUAETR 5 PUmeo RS Shn dtsAdreghcusrdssof” ancy, which

wae el dlchd.ensity pixels, i.e. while. pixels having a
val ue of 255. The process traverses the inmage by

v Esérf Ipmgl afibe y&nmmx elapaheniRtanntd B} S @R d'oryloéﬁa Oﬁ% pixel iz

: f‘ouudTﬁalg 3 15 | nnt BF )S? erltaegve %r%?eﬁ%d%ga%&%ggﬁé%qg{llh%%sggg@ﬁﬁ & the

surroun
hnagqﬁ}bjmﬂ’ixmisﬂmdaﬂgthqﬁ, YeblichOfindt € @5t04T! thé Rddelsi $n Mol GBH&Y tine and
it marks.that centre pixel as being on a

lass 5 . .
o 1%%n @ocl?fmml‘}‘}mphga?;ﬁﬁ "is done by copying the pixel

l D é‘r/ 7/ PCT1 AU 264 |
ey 10 GEOUL O PSS o s
Procegsed GindhentAlesady Broessal” oty itk mpiuns|teo @hor eays, CRYIOBNTY) and

Regml: @ i) ﬂéldttﬂbecdﬂgﬁﬂ:ﬁmﬁ%zkem& %’s#vﬂrdg}a es og F%?éﬂ’&%g{ th% gc?nﬁ'.g:g EE:

di hensi ons as
Theseet%r@emaw @seeiafip | list ol thmmd& fiti Ithenetmtdunllﬂb Nghe piRelgdcdiinates

[xniy 1 f V\If]
mﬂ@l HQﬁ 50 ld L!’E‘)our sg(g%% 3 an Bt Ear I%io'ﬁﬁlgﬁ ijﬁ’g%)?a g‘?‘ﬁ%é‘ms}

e| r nei g h
whzchf?p@wthh@f‘a&ggepme]s in each ithage Dbjﬁ:ct as well as the munber of pixels in the

objert, and the grey scale brightness of that objeet (i.e. of the condour line which contains a grey
scale region of that togarithmic grey-scale hnghme-SS)

The result is that each image object (represented by a contour ling) is identified and
Tisted in the TmageObject() array, and can be rapidly traversed by processing each pixel in the
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'mirx?fde Al Llhh

5 of Figure 7 is shown at 140 in Figure 10A. The
| ocation and identification of all inmage objects
W tdoin7703e contour |ines occurs and the confPCIALREA/000264
of and enhancenents to the circularity are provided,
as shown at step 139. In a subsequent normalisation
step 142, inmage enhancenent associated with the
contour lines occurs to reqgve excessive darkness,
thereby further inproving eircularity and nornalising
list foé pixeRger thid obfecONARE nibheR GFERDRr SHB Rich Walitb@b bPBRre than 45
,géd.lnt@2§gghes across the array. I'n particular, each
PRt PrithF inpass i reiectel) WEBELt he above -

proGg .is now classified as a separate inmage object.
Ao SR s AT I rPop Rerrgoesse (s epoush accogmissblsi de) oPeglvans fhe stide

hag ddetbutXPlase feAbd ealidarpfiads &gfiocedt 2y Wi th the sane
di nensions as the inmage. This allows rapid

i defhagkiobjatts om tims claaifudas g @-c%hl\./tlﬁlﬁoﬁ TRE QbsifichtnGs ﬁ@fianﬁed
: een processed .or not., .| ooki ng up any pixel
b5 RN, AC e E SR e it s Fing s SR ih 4 loei which
PrecgssscoRySbjebamah g G&lein‘.ﬁﬁ isﬁis@clrﬁ_rthlcﬁlf&e Eﬁb?m:fgﬁ{ %ﬁ&gébntour line,
. [ 1,.C was. previ ously cl eared., Every
ot RARREASH wpBRLA ok aneEpbieht, Sloseente e Bypoutis g owr Open
m@?ﬁ:ﬂt ista g rwhogeomd poinfs da npi eo@ilcideSEach abjes hgl@a BéntipudiB G0 Rur line.
rQGess tour, J1s coord nates are
T o A et PR R D er R BRI b o e S o auy closed
obertnayl dldveisrdimmetafin thedX @idXe divedtiong. Neing e Gi¢tmbdrdde aNbe objoct
I fd . tour as opepn oy. cl osed, The
i Eaf iy el Be e B0 e Shigtiad rovlar Aok
fl : 0 - . Pr sed" i.n,the."Alread
‘Pr g%%sgcggﬁ 'Salr?lrgtasét alltﬂngﬁ%gg)\é'}ee ﬁ%g g’t"m‘gﬂ%’tﬁﬁ% - iag ?ﬂm & are
candisigies fxhaaentouReef dntsr() tlichatay Hifledeetive afansesqranete Rifjects will
' f i xel i.n the contour .
e I <EARE U BAL 67 08l T PR of Pty P s and e
centipsfapaks g begkeo! disrins of lobdting the Titvey pimewrhers oo thatiimagepad2fows the

o Ak, | rrays are then copied to an
mtgﬂ%lshﬂ%qﬁdﬁ%éelp%g%%% c contour lines) -which holds

a s el s ] ' S I
tim#e eﬁ\ahc&x%ﬁt I_Bhﬁ&fé cﬁhinasi lﬁgﬁlﬂgg f%ﬁw%ﬁ#ﬁﬁ% %ag@egorfggxghmess

s the nunber of pixels in | ect,

. a .. H = - e .
thal conims gigw Bretaksmeion Tig wiispluwes b canlramg bl thh énfoumtiot parts of

e krha3@ b¥WRInRing QB Al Sr-8s @HE) =zre§§ﬁth§inff§%aﬁ&. %F%J}ﬁ}umﬁ;t ssict
. %@gar,lthm C. grey-scale brig tness); e result st at
to thc'ﬁ’eﬂlﬁ;'g@@SEﬁ cating slgeandrisedendy taneramlioyuihe fiizgs)sonewhat to
enhivfl® Biapdde@choasby, 30 | isted in the TrageObject() array,

and can be rapidly traversed by processing each pixel

I N Clph eval/\@d ﬁ%ﬁr@%?&%igﬁﬁ&s‘s RS20 Qi 0 ﬂﬁﬁﬂ%ati&? isltém iﬂok ?xgr the first

ixels for that object, If the nunber of circular
Togdfiil buisifpset, 3 el PBtisp <P FEPulon AFFIORS (GipHiag pE e gltkai dovel.
Corttdva drigiindsruns 0% 1 108 ih Sightheh! QAL A BriRnBRIIAY Hime, The
finst level containing st least one suitable cirenlor object is labelled as Ievel n. Then the image is.

feprocessed to show ondy the information between the Brightness B of lovel n-1 (B,.) and 255,

This is done by applying the following formula to each pixel of the irnage to produce the pixels

0f the new enhanced contrast image:

PixclValue(x, ¥ )ew =Max(0, (255 * (Pieralue(x,y};,m ~ Bt} /{255-B,1)))
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"This image is too poor to process. (Not enough
recogni sabl e dots). Perhaps the slide has dried out?
wdlBaFeed1€-Wet and scan again or re-process, &},%%4/000264
objects are then classified as being circular or no
The classification is performed by a nethod, that
anal yses a single inage object. This routine is called
in a loop which processes every object on the inage.
Aroutine is used to cal cutdte the | ength of the
- CO t he ect and whether is a closed or
opglﬁ%g@f%%:‘{b% ““§560F@5mgﬁhe contour is a |oop. Open
e serd th se _end points do not coinc
CacT e biaf) Sl AT S oBORT G AR ve G rghiness
valeout i ne al so uses -an InagerJectCEnter to find the-
p03|t|on of the centre of any closed object, and al so
t $heneyyahancefl fmagyds d%(eraminﬁ%tdy rapoicemebin distong phite fo obiain a
mrsemwﬁt&ﬁ%ﬂ and
ﬁ?@tﬁ Olﬁlls lﬂigl.l(fgp J: etely Eﬁgﬁm& %flg @g'ﬁﬁx 5{ Eﬂﬁhg‘ﬁs r%ons ,

i nf ormatlon he Trout
and e cepipyobigpts Mreclaﬁn@mgshm thwsvdrhhh entRnEcRicnt firmoagds obvicusty

omi 86k %ead'e&nﬁq%(tasﬁ 2) c%sjsiﬁ &g;o issuslh%%n ia%g amﬁgé placigg of a

candi dates for

virt ‘B’eﬂ{drlégomﬂhﬁamg%#swmwlmﬁgmﬂ@w Il 15 coi nci de

't‘g e centres of dots on the array. The process of
fipdh e cnbmes ghbibe away, antgietiistesrane in dreen beresakiss itdago of the

numlilﬁ @K cibdutak Bﬁe&tﬁﬁrkh 0k-chagiattt Blrgh&o %Emrh ségg?;m? #’h@ Efeiodthm cetis

al lows the virtual grl

e o8 By P T ISR SORIs tight essibaydicoferivosr icn fnding
coiwhm,lmerheco‘bfﬂhﬂiw&' b Gircu R 8 e B HHGVY QR symﬁﬁﬂ 9{;@1&,&%& to find

htness t hat contains si.gnificant

rowsylhrs Sal G, ths isiowen ISHEERT HS Y, sndbe Rieicnd y-oradinates i

reversal) i fiots BA ikth oliniR0Me B oLRMRMI A6 £hhk B3o Fcn%ﬁga
that carry veryllttlelnforrratlon 'S W e it

ew lookitgntdiet graks Sl mwh@ﬂwﬂﬁsthﬂs@m dﬁdﬁ,ﬁ@gc%mxo%@m@aﬂ of
each 1so te %s t.o nﬁ %allﬁ%ﬁ i mage sonewha enhance
PR 88 f1° 0 £ay, peyidenti @u{%ﬁfgh%ara.sg%x/@p e figtp in the image 1o
makehhs@btsﬁtﬁﬁﬂhh&%&igﬁnﬁﬁqﬁxﬁh Boshd o ;11 W altow beBatiOBdeckift of its

peﬂkthe first logarithmc brightness level that contains
any circular regions (starti ng at the darkest |evel)-

B AR MR NN,
slide iﬂ@ge s m@qablmshawg. Butaid ﬂgﬁiﬂ]ﬁm a&ahﬁﬂmﬂ, %ﬂl@ @it Sl ging, Qﬁh&%ﬂfglp
o o AELES 5, L] oy TSR SIS oS S PESEo o
the ro@ys aqxcbq:@.[mm-qﬁ(e Brreylare lemern 2m8 the colnims: sbjih]{eﬂi?ﬂ endaywagfatin gan

e e
e B AN P e 15y B dnn

the arfaigese. 30 Pi ch Val ue(x, y) new =Max(0, (255 *
(Pi xel Val ue(x, y;old -B" _,) / (255 - - Bn- 1)))) WO
o Btrh/imagebiechiE Floe2d Gr¢G 6 26 AdmtiBed grid rows if possible, Any 1 imuge

object flagged as circular and lying on a valid column, is allocaled to one of the rows found
providing il falls within specified Himils.
Due to various faclors, it has been found that it is not safe to assume that the row skew is

the same as the columm skew, in other words the skew may not be all due to image rotation,

some may be due to other forms of bmage distortion. Thus vertical and hovizontal skew is



for all pixel coordinates x,y of the i mage Wiere the

Max() function sinply ensures that no new pi xel s have

VEO pwgati08%e bri ght ness val ue. The new enhance@Ciraagaes/000264
is then conpletely reprocessed in a second phase to
obtain a S new set of contour objects. This includes
conpletely regenerating the 8 level brightness regions
and the contour objects andgecl assifying them

However, this enhancenment process i s obviously
refdvéd sepbrirél R I i

o iR 0T oRaRa% & RbAEASR) Rdher MY ighBns ae
1ol 49ty the i mage, as is shown in Figure 10B. To find

t he cquHns of the array, a S|E%Ie hi stogramis drawn

acr 6858°R &7 felymn dpundy ke slowy of thas eplummn ie idevtificd by ditingor straight
v i Fhedk, Koot RiiMaths BAEHE ithalelohiits ﬁﬁ}},g@d %aﬁﬂmﬁ 'u?ﬁglgt{og;g}ngﬁlk fitting is

||
pe?aﬂvﬁ%ﬁﬁ%é”ﬂ%?saeﬁuﬁi‘%%g&&?qq el e 1o REl hagumintieaverseed t

3 ﬁ:fd theli hﬁa@ge SAkiVAMEew FFehe/ a8 ik R8kRwih g Et&?zs‘ih@sﬁ%e@?t ]53 in the
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{’){En |s ignored, (A sim|ar process I s use
iisstopnd s opTFrsteh Pyasgplagmissnaiedun down t he

arr nd t he use of x and y-coordinates is
r er‘%c ¢ yumpge s begp we-skexietl, mage, apdysimigsrepaeied once more on the

enhsins‘i(bcg:r-ﬁaww ird:aga,h@%aungﬂ drds 03 QBnBR! BHES- anll Se-Bissitying the

i nt egral

i BIeR8 e *Eﬁwg@ﬁ%ﬁ ] byl pmroprE PhoR s tird

phepei d can be identified, unless there are sinply too

few dots in the inage to nake this possible. The .

hi sThsge amxdaeqmageeehjmmmm filagy 1dve iitbrsa@ioseitah r@sonable
bofRhES S k I f th i st ograns

ar e str"}115_\63(@)1&33%S %ﬁe& i I<"';1’\’/n(=f'g"1’: gﬁ %‘H&%@ﬂkﬁﬁﬁ%’ﬁé‘ﬁ e ignored
ﬁ&*ﬁﬁm@mn$mpdsslnage is probably skemed To aid -
al gorithm eval uation, testing and debugging, it may
he Ig'«B"3 H@!Q!Fﬁléf\ﬁﬁllwllws'tm@ £AmBn a&amﬁnnswusaj/ toodendrite appmmmate
X éﬂ%@& 168w idc 0 ;

4 s@“{"ﬁ CF Jwgil hé glﬁ IZér%drt)r b g Fed tl sncgﬂ% n§ﬁ asefiﬁ% conmvert

the rows an umw
imagg | piiele o apmy ‘ﬁldl e aﬂcmmsspas at therslidedefitidon can be telated to

din@diaaloh S0 bar A HQWLG, @,Admgms&gqx fh&flod 8sgg,§mt 0 be

devel oped "bet ween the array des

I magg;e firad 511:5&@&&11%% Ol B8 ark Dol ib Q&QIPQHE Eu@m%%m@g? Bﬂg that |

tified rows if possible. Any image
park Pﬁ@!@ U2 ‘ii*F% ieafiraynthe & sgrdipate valneve @omrﬂm firg end last

 col@hilsQF@eafkaf, QoM Ghieh cdo iR WRMR uPid do-oRfuR) Yc!{; drpg réﬂmnglﬁé biferior

Mﬁthln specified limts. Due to various tactors
Wﬁ? been found that it is not safe to assume that the
ske Ii t.he sanme as, the col ymm skew, in other _

Ris iR e pignad erid i displayed 76 goindigntet 4t Bigure 108B.
The&@ntm wemmomaabu aretlébanll Bﬁﬁnd‘@tﬁan&fast RGELA R MhipiR bormer
d Thus vert & hor | zon& skew i s

ot. The enhanc —-skewe mmge 15 overlayed to the operator with the deduced corner dot
circled The operator then has the ophcm to focale the corner dot, in the event of the corner dot
location failing for poor quality lmages Once the operator has clicked the final dot, the E

locations are used to allow the slide plan over the imaye of the array.

Using the new comer dot positions it is possible to calculate a more accurate conversion

soalc between images pixels and mm. This allows the virtual grid representing the plan of the
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separately. However, skew is assuned to be |linear and
w@EheH-aker order di stortions are not Co”ecf)@f'mUE(ﬁnﬁ/ooozm

each grid colum found, the slope of that colum is

identified by fitting a straight Iline to the x,y

coordi nates of the imge objects flagged as falling in

that colum. This fitting is 5 performed using the

standard | east-squares net Bd. The slope of all the

colums is averaged to find the average verti cal skew
array giea phide shgde be Fparateh losatsdi aver e i wprek of 1k bust saemll dettsppears

ceniddan [t9odgid SHhaw chart. Row skew is found and
corrected by an anal ogous net hod.. Once .t he i nage has

beene Ay £ %A1 Galcs R afval ﬁlm\é Piokis! 18 ol H&%ﬁ%&ﬁ t cEEE,Ea%ng the

on the enhanced de-skewed i'mage, re-creating
distapegs fhe %y go-CBIRAES OF e fenites afide fasr soraas siofsyii pigels frethe agpropriate

direk PRI 8:RE 86 tim M0 WS kst REis RNBY Qﬁs?ﬁﬁg Qlt@%ﬁi (from the Slide

de skewi ng processes are skipped for
Wﬁ%e Those circul ar i mage objects falling on col um
[ wi thi n reasonabl e boundaries are

r 0 I ntersecti gn
e L RfbRRStoBPUE pEthe prgayre less distinctive
umnaheaxsﬁ lafid fight 26Tufkd, BoRig pAdpfostiGiMBRfk dflbodyREbifik 'ﬂﬁv\w&: all

[OCESS. 15 Th eviously generated row and col um
showD Gy 2 s e, ABLRRIY.S GBRERAROASB A A b SgH gbopured

by mmakmoﬁsm@hchmnﬁmmgés Ane wibids] movbrfph%i@,ﬂ{ra dm-ﬁh%%feuf the slide

startm @S canthen%f l%ﬁﬁ to cqnvert ]%é |xestonm ,
5 3¢ F 108 0 ool a0yt ek AL FRstegney Bake bewe idept ity e epier Ragpesses,

sincesame b@vy ivlydiaegalinost nd e fgibRNs on array part of the
image, is indicated at step 152 in the flow di agram

ThEmE iardifferent dlghdihtn ie abadnm siligf 1thiltidshibg eva‘i)(ﬁe nge id 9 vertical
definition over t hat art of
el A R i o e T

3 awa rﬁm thealidd desipn &rcdnéeamml} «did veminsllyahy ahdd do-ed ﬂx&imag%r Viking for

d. out d
e X T T
the edgetdotstanehe/plat This isglonelin @ idraapdlpjrerkingkspassby aabpahBEmating
thopfth A0 b3 i B SPRLLR R 1 Aol S P e rrvpngen
image detgpd sZ@%nﬁgtha arthapiae Thelgoshe well dl%tmgﬁ abdBilz pmel index
o | th d
is reéﬁyﬁﬁ dﬁ%z‘?gdLP% g.e%ﬁ%r g@%ﬁ ?lhl mvt\%gn iz %ﬁal@ B gﬁaTg zf;gg%zl%n i3 the

hest SHIG@ f@f@lﬁ@ﬂ& Tdil@tshdmummeﬁiaemag@ﬁf thivaragoner dot
| ocation failing for poor %ual ity imges. Once the
L

obet dot ead praey l%;#qt@r@édiatmter methaiufotm, the dyesen,|apd Heivprratorime fo
iho oplERh fefafitk @adeR iSdbR aPizgn Over the image of the
array.

At step 138, background correction calculated using averaged correcied intensity for
each dot as identified is performed. Intensity values are read off one by one. Aslis shown in
Figure 10C, & histogram 162 is formed of the image imtensity from 0 to 255 of every pixel in the
grid square Jocator containing the dot. The local background micnsity is found and defined as
the pixel brighiness level M. M divides the pixels in the region into two sets, namely a dimmer
set comprising all the pﬁals which are dimmer or equal in brightness to M, and a brighter set B
comprising all the pixels in the set that are brighler than M. The nymber of pixeis in set A bears

a pre-set ratio to the number of pixels in set B and is typically 50%..
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Usi ng the new conmer dot positions it is possible to

cal cul ate a nore accurate conversion 30 scale between
woe@esrosxel s and mm This all ows the virtual pgiriatdi2004/000264
representing the plan of the WD 2004/077031

PCT/ AU2004/ 000264 20 array area of the slide to be
accurately located over the imge of the array, so

each dot appears centred ip;its own grid square. The
new x and y-scales to convert frompixels to mmare

cal gatias derRineg QHRAHiRR a}{lﬁn oﬂh%tl tﬁék Jbfha a%\na it is now easy
qug di-nates of the centr our cor .
to galonlatethe wplative beighmesyntcathdot. 5 di rectl on, agai nst the mn
di s]iﬂance of thege dots on the array plan derived from
t he % PRESSS BT BY sronins throttiagn leisustics of pl thiepixte dnsifedhe dot

regt‘ﬁﬁ bise@ o nel cﬂ&lﬁtﬁdﬁl%h@ﬁl Brlilﬁmadisroaﬁ(clﬁa chrisRiSratio c&r plxels that
t|nC ive, t an the | eft "an 'n

t col ums,
"“*‘ i el '?dii“lsu%‘amﬁﬁtﬂgﬁd”ﬂly“%&ﬂyw%—r%wwdmg ifothe action

' afatelpmaas RouY akiea e Yo Thi REnberBEtRmed ki) @ftﬁ’éb]‘%ﬁ(et b?iéhmcss éess the

| et eB&Qp or bottom row maybe al nost cure

FWS‘F‘*F%?dF‘?%’mfI ui d edges and waves,
the slide startin

df sl ogr essi %ze'Bdr gr out .
SHUBBL L R “4”6%5“‘{?&‘9") ittt (saleWated by
dmdﬁ@"thd: éulme‘mjr thétotdd RurGiRr bif p&feldﬂﬁ@!b&ﬁ§@ﬁ,, inclSdifEBach drig VS
may have al nbost no- dots visible. Thus a differen
al Jaweildyrvalue izithenl fdnpediby gRing hie: B;ht:ﬂecrﬂgcaﬂalue\éﬁd nbiflizing it to

:

B (Tt e vy e —

separ a

. Sc Qis‘%mﬂ@itéd"zﬁ @t 181, 3hQuE: dq-mﬁﬁestﬂlse %Aeé ﬁlfc%' ag{i’ %ﬂ&&%"’"ﬁtﬂd ina

concept ual ﬁ/ |d vertica
majtis ék‘?lh@ that dustrajed bE'@gﬂTﬁ&ttbh Wmnfoﬁm n itdrative lepyroach e best

matc o@ﬁldﬁﬁhﬁ t’(iit§ Gﬂgtﬂ Rl%? heﬁ & :ii %l?lor% In%gléuég %g%ﬁé H‘Pgﬁ 3 Jjbrary
o ¢lwa@wsﬁ Gwphwa@mﬂ gethelamesbmtmmde ptutmhlaypmﬁiu lta’}:goﬂded at
164, By Elc%séjﬁ%hédhﬁoﬁétﬂﬂ réﬂ.@gsec&%ﬁn&f é%hngfe‘ hﬁgb&an& of c;%rﬁs s

sunmm ng t di stance between
patipgs ag th@hasv@ 5?1' d@n@nb PUrrogsRsticlielenhinationy basedsdror mveieng isethdd, The

o P6Erp R o {68 PLARLELAACY. A0 LRORL IS L 0 Once

he |tera |on e It atron s
H&ﬂ endagniay ppBledes bigo pliaingd o dbgsistig s :efmml oind) thieriigiz. ic sent

to aleRRrafidcl AR K188 IR MG 4 tRAE | mage of the array. If a dot
read error 1s detected, data entered renmins on the

S C lt@ﬁ_'{l be afReddiel IR Rk slﬁl@eﬁ ih the ahiia QhirQRk % i it G And/or

as is shown at 100. At step 158, ackgroun

 varihs iy P adsie Con e ST %\%'émﬁg!@dhmpmﬁt erglpiments without

dep:lu‘t‘ﬂg.e Roint Yol irit AO:BAC Br Q! idgnt et biloh ¢! de%nﬂ@f f th@&%esent
ntensity values are read off one by one.
‘tf’ﬂme'rﬁf g ‘Bﬁfi@t‘i‘: toberprsidsige smqlhreamgtww%aaw anheot ronegive

[ nisensm rom 0 to 255 of every pixel in the
~ Fot exam lc, while certain example samplc materials have been descnbed, it will be

appreciated that the present invention is nol lmited to the analysis of particalar sample
materials. Furthermore, it will be appreciated that the present invention is not limited to use in
diagnostic or prognostic applications.

In the claims that follow and in the summary of the invention, except where the context

requircs otherwise due te express language or necessary implication the word “comprising” is




grid square | ocator containing the dot. The |oca
background intensity is found and defined as the
wdPlesShrpfl ght ness level M M divides the piXebsr/hPadol iﬁoozm

region into two sets, nanely a dinmmer set conprisi

all the pixels which ant di nmer or equal in brlghtness
to M and a brighter set B 30 conprising all the

pixels in the set that are prlghter than M The nunber

of pixels in set A bears a pre set ratlo to the

used LBE e obivnRh: e A

0, 2004/ 077031 PCTl/axR 66%4}}5? 6264 k‘%‘i‘% d”é*i"“&#ﬁ"n“\e!@ f“’“‘“

SaOTF 1B aTisng emkodimentspfithe inventiose. | ocal - backgr ound
(above), it is noweasy to calculate the relative
brightnesS'of'eaCh dot. The process starts by summ ng
the image. intensities of all the pixels inside the dot
regi on, based on its cal cul ated radius. The al gorithm
al so i ncludes consideration of pixels that 5 lie '
partly inside the dot radius, accunulating a _
fractional part pro-rata accordlng to the fraction of
the pixel lying inside the dot. The nunber sunmed '
(Delta) is the pixel brightness less the |oca
background brightness cal cul ated above. The average
val ue of this sum per pixel (lnnerAverageValue) is
then cal cul at ed by dividing the sum by the total
nunber: of pixels inside the dot, including fractiona
parts. 10 The Dot value is then forned by taking the
| nner Aver ageVal ue and normalizing it to represent it
as a ratio against the maxi num possible brightness
above the local background. As indicated at step 164
once the:dot val ues have been identified and
incorporated in a matrix such as that illustrated in
Figure 8, the software perforns an iterative approach
to best  match unknown dot patterns or nol ecul ar .
profiles to a known consensus pattern froma library
15 of disease signatures. G aphical and tabul ation
presentation of a nolecular profile is provided at
166, and the best matched nol ecular profile is
confirnmed against the library of consensus patterns
as the ‘basis for diagnostic or-prognostic
det er.m nati ons based on a ranking nethod. The
anal ysis may be repeated at 168 if unsatisfactory, or
the image may be rescanned at 180. Once a. matched
nol ecul ar profile has been obtai ned, a diagnostic
roped is printed and the data le, cent 20 to a
centralised database, as is shown at 170. It wll be.
appreci ated by the person-skilled in the art that
nunmer ous nodi fications and/or Vvariations may be nade
to the present invention as shown in the specific
enbodi ments wi thout departing fromthe spirit or
.scope of the invention as broadly described. The-
present
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enbodi nents are, therefore, to be considered in all

respects to be illustrative and not restrictive. 25
worognawpl e, while certain exanpl e sanpl e nmat @GTAGR004/000264

have been described, it will be appreciated that the

present invention is not limted to the analysis of

particular sanple materials. Furthernore, it wll be

appreci ated that the presentsinvention is not limted
~to use in diagnostic or prognostic applications. In.
Clhines cl ai s that follow and in the sunTmary of the

i nvention, except where the context - 30 requires

ot hir wi s%almagxngdevmemmpﬁslﬂ@nguage or necessary

inplication the word "conprising" is WD 2004/077031

Pdim&mmms?@ﬂyingﬁsm@dsﬁdm t he sense of

"including", i.e. the features specified may be

assotlight setires fohillimingtivgrthe faoplcsids said sanglé gids including an arcay of

Sm@%odl ments of the invention. WO 2004/077031 : ) ;
] AU2004/ 000264 23 Clainms 1. An i magi ng device
co [ nyi
fm&ﬁw?é ngaﬁs fof! nfo?Hnls! thE ¢ ?‘tn%lgor gﬁa{;é) el &iQE tﬂl‘?ﬁﬁmﬁgl;(ﬁt}le such that

sl i de, t sodrce um natin

| '3“¢§F5‘P"G%P°"§ﬁ13@f§7&ﬁﬁlllﬁc dide i {lywitaet] b}ghakghaww of 5

sanpl es, drive neans for rmw@a;he carrier sta
r el -y digial ppyicelramers gyswen dipnogel suchoiiat indie, itaptews @mmlly only

sald) Qﬁchés@iﬂts pOtkioh Y 1?@{%5@ which et Grokl iy HhiAk %ﬁdcb:}f daBrset angle

gital optical canmera system di sposed

rengydf bR st Spee Eaptiicd dreighand pupigingfroghihy sample slide

1o gedirtle UGIERST b&ﬁalﬂ&&éds QR8nged tJ ﬁa@i@&onﬁtﬁiéfed%b QH uﬁ£$rc~9 fhe sample
fromth sa le slide at an of fset angle relative

ShdF(‘}ri“T"a from | i ght source transni tted t hr ough
ener gi, m the sanmple s enerate a .
Sert oo é? ‘%r’w? AEgevedy Fmt&ﬁﬁ hight e e Hiasgr light
sourmmmgad wm;aa msmdmau;smmmﬁ |w1ﬂ:ﬁ~rh0 auuaéq&a.a& pxlﬁ'fmns of the sample
evi ce gor tqQ cl ai
i P e o s PR o iy U e el s e
Iinsarinapged to emt a substantially narrow beam wher eby

successi ve portions of the sanple 15 slide that are
i | Bum nat @dagngadebmm decbidire (p @ithdr (DﬂSof ta @r&k‘:ﬁﬁ@dlg&mh Pderein the

. SRl r
d:g?aﬁggﬁig& eV éie 6’30’ g g‘r ’&‘% ﬁg ﬂ{g£ %&i’t!ﬁ é‘f"”” rfgmb F%ﬂmﬂﬁal (A‘%nlv light
rayspridehous diffrcicd brahadvise difiecti et said aray of samples om the sample alids.

4, An imaging devies accordm-r to uny one of the preceding claims wherein the

dlglfﬂ] optical camera system includes dtscrmmmlur means for prc:ventmg lght Tays which are

hot diffracted or otherwise deflected by the sample array from being caplured by the camera

systemn.

h An imaging device according to claim 4 wherein the discriminator means
includes al least one reflector posilioned to direct diffracted or otherwise deflected light rays
emerging from ihe sample slide at the offset angle towards an imaging lens of the camera:
system.

6. An imaging device according to either one of claims 4 or 5 wherein the digitél Gpticél

camera system means inchudes a line scan capable camera. capable of sensing a linear image.
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digital optical canera systemis disposed such that,

in use, it receives substantially only Iight rays
wojuehrase diffracted or otherw se deflected gipagbeiooozss

array of sanples on the sanple slide. 20 4. An inmagi ng

devi ce according to any one of the preceding clains

wherein the digital optical canmera systemincludes

di scrim nator neans for preventing |ight rays which

are not diffracted or oth¥rw se deflected by the

sanpl e array -from being captured by the. canera

syt emAnsimaging iderdgy 44 §lathesd; in any esoeiohe grevasing chiims, 4vhercin the

' qigil%ﬁgdg?rn&xé}g L AR e %Ic%lg'ﬁg,r}§ usttz, %&flxt? s eagaltornl Rfbecent

ector positione irec rac
matkgrsiea ity ssmplyelideont wptuteight rays ‘energing fromthe
sanpl e slide at the offset angle towards an i maging
| dns of\ntipBsisg devies aceyrding ie euy wie ¢fithe Prsepdinavsldims wherein the

' digitd ‘bﬁﬂéa‘ﬂ btk S’ysﬁ‘:jnt it franSdiQo %B eriib & et 196 upddd) ﬁﬁjﬁéiy P hﬂ&ac{iuu

digital optical ~canéra system neans includes a [ine
ar dfé'efgwn apdatin ohich dightgays difffaditdeor otherprsdefigoted 4t ithyermmy of samples
on the B N 28U 93 bhoRahbAYLROL AOQOLEH madid. awl&@ldh 12y5
.imaging device as clainmed in any one of the precedi'ng
emitted fomdTuosgprentanaskers nn theymgy pbgamplss pregptwadver a system i s
di.sposed such that, in_use, light rays emtted from
f Puor eS8 dREENg P, scorfing fe cleinS) @ whichy thefigitah apticg} exmera
syste® is AfanpERY |0F@'at€ A6 Qe RGIAIE HitGactiBn ABY¥e WG 1] drivd Sreans moves
r.ecedin aims wherein the 5 digjtal optical canera
the clrgier sfage 15a Gt diFrERR A1) ISgpesd do pRerate iy the,Ayorgsgent mgdoghen the
drive e iy mdvel thd dattfeh iepR in Pkecoiffdileedonon node, in which
l'ight rays diffracted or otherw se deflected at the
antay Afdshepkesdindt iyeoradhine @icedifs alattms B@tiu R oftital

he canera d |.yorescent de,, ., i n. whic, i ght
cnmel 1SR e\ ol poI0 R e R il 0 i-Fble oy gfme
spectmanpl es are captured. 9. An imagi ng devi ce accordi ng
toclaim8 in which the digital optical canmera 10 _
sybt entidevier rarigiesd o ampercatiahd prebdiingcadilne ethemin the samples
I.f [ nogde n t drive,nqeans noves the - _
mmpgé@fr‘{al{@?g‘%g,g’gbém?%p\a%l%mr%“trkﬁ%? é’)c/c'i“’lhgg and is arranged to
oper at £ 4.0 . G e\ t i .
Ve el MR LPAG e TR0 (s, Sl B B
devica\eaagiricerc? Semlingitompainend iy waisk iobse e cpriscddienglocdted, sl an

clectrME BipBndnl oAb Al v i) eﬁé’c%ﬁﬁ%&%n@ma nrgsag%ﬁﬂﬂﬁ@ntg]a éﬂuid

detect light rays i'n both the visi Dbl nor- vi si
sealedyBpm | th sanpfling lgerpatiMenty wherelninin 3sp. fipiddevipmmaden ef wmpeenis

insidel the SBYFOA %ﬂau@ﬂ?@coﬁfpﬁﬁﬁg{t %m%@isdﬁﬁﬂiﬁ@ %ﬂaﬂlﬁ%ﬁqs SATRLE The

cartier stage including a tray element disposed, in use, underneath the' s.mnple slide for

colleciing fluid spilled from the sample slide.

13, A device as clained in any one of the preceding claimis, wherein the imaging
device includes an interface unit for interfacing to devices of a group incluﬂiug at least one of

an external reference databage,’ an external storage database, an external PC, and an cxtornal

’ printer.

14. A device according to ¢laim 6 wherein the line scan capable vamers is a line scan

- camera adapted to sean linear images having a width of one pixel.
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conprise cells bound to binding partners on the sanple
slide. 12. A device as clained in any one of the
w0 ewaediiost cl ai ns, wherein the imagi ng devi ce PCT/AU2004/000264
conprises, a sanpling conmpartment in which, in use,
the carrier stage is |ocated, and an 20 electrica
conponents conpartnent, wherein the electrica
conmponents conpartnent is fluid scaled fromthe
sanpl i ng conpart nent, mhere%&, in use, fluid
contam nati on of conponents..inside the electrical . ..
| conf&one' dovig Waﬂqﬁnﬁ?ﬂw% At PrEreg ﬁ?ﬂl@w THRg e partipl images
and the redtistridtebimabdagre fudd fidlimagésage i ncluding a tray -
el ement disposed, in use, underneath the sanple slide .
f orl1é. colAnecintaping shdtani thohingl mdinfapiopdetie: saoplire ©landene of the

prepRi, i AR ot g . B B o Qo 2 By o

samhpléses poeide imige idtarity vilies fopekagtivooftihyiregof sdinples iratpparative
i ncluding at |east one of an external reference -
PURAFEbase,” an external storage database, an externa
PC,,-and ,a t ri L. ; ' [
to e A Bl lue B <hath db e BBHSRIAGE Ftousa 1o
norimalie tsciamge Busogkeoen wiaptedmptes st the slidaie drcaic ged)sanple on the
- ' y ' f L.xel. WO 2004/ 077031 o
31‘%%%%5‘8%%%5‘5‘3’4°&5&f§‘%‘?5. A device according to any
onggof ggo"ﬂg Gtk ' i ' :
) an?giheh% g%ﬁ?%%ucteg |nagggﬁg§gﬁggf&h?P@ﬁ%&fﬁggggggﬁﬁmmm
is apgngedrio ilenatgi qagh sapplehy rmbiingcd referense implri PROSHEG B basis of the
knd¥nfelbhEsabiBled R YaniRd B schil the IMERAF S BE s&hﬂ?é@iﬁ}ﬁ@ thch square in

processor nbans for processing the i'mage of the sanp
thegrid gengthe paferenpe srmples 1o eigblighahe popn of fiegealp ppg s further arranged to

perlsfleSNRhlisd Pty RRESRRN e i, Of the array of
sanpl es for- conparative purposes. 17. A system
acqer di AGudtRdCd i RidSaVNQES torckdMuiiPE BERRPRE o BARADIE Slide, the
arranged to normalise the inmage by using known

meihed €EREBEsanpl es on the slide to locate each sanple -

on the, slide and to.sgale the intensity of each .
saripreyidings ng'.l’%ﬁﬂ%’g?"é ga%‘cﬂf‘ﬂ?#f@m?@sei t her one of

clains. 16 or 17 erein _the processor nmoans is _

ar r'g%glélgg{%a’fﬂglgﬁﬁ%q gjé"ﬁm aern%%)% by applying a reference
“mat g X .0k, gLl i e known reference

sanp 1@8%%‘%3‘%1?%%%%&%0&?%5?’%8‘% ﬁﬁé"{éi ntensity of the

sa _ ) . .

;o g il 896 AR Bp kit 20 Bl etk ortiqps of o

sampleclifiasart ifuptieatedzy iterightoprse;

- capturing substantially only successive diffracted or otherwise deflected portions of

- light rays which emerge from the sample slide to generate a series of partial images arranged to

be reconstiueted into an image of the array of sampleas.

20.  An method as clalmed in claim 19, whereby successive portions of the sample _
slide that are jiluminated are band-like portions iltluminated by ultilising a linear lighl source,

and whereby the series of partial images are captured as linear images,
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generate a normali sod intensity values fromthe
i mge. 15 19. A nethod of deriving an i nage

wd ®0i/6s6ft ati ve of sanples on a sanple slide, pgPRuroos/000264
met hod conprising providing a sanple slide including
an array of sanples |eading the sanple elide onto a
carrier stage illumnating at |east a portion of the
sanpl e slide, 20 -nmoving tfe carrier stage relative to
the sanple slide such that successive portions of the

saIp! € AShibfled A5 QlaichddUill &beshelf Slifs 100G JSQHEER the method
capt uri ng rf}_gbst.antl al.ly only successive difrracted or

Pingeg whstyially enbsliaht ravs diffcted gy atheuvise deflected by

or gt AEHI@Rnithyinplieli&anpl e slide to generate a series of
partial images arranged to be reconstructed into an

i mage af mbhed a§ GRS inSANINE f cladhs 26 .0 AN, WREHRJ 1R Ssamples
cl ai [ Céi%l m-19, whereby successive portions of
comﬁrﬁ%"@gﬂ‘b‘l'“g“’ figeptinge onfhe siynleidhat ed are band- | i ke
partions illumnated by ultilising a linear |ight '
sgé*r ce‘?L mﬁthaéj\ﬁﬁé? %B‘gd F%:%“Ys%ﬂei gidﬂ)‘glsp]é’r 19 & ¥ dheypgthod
comptiagtthe b d sagtici@dight raRgeitted HOMANOALEAT A kers on the sample slide.

PCT/ AU2004/ 000264 26 21. A nethod as clainmed in -
ei2ther Aomehed aglchingd hOclom 20 whivhrieclndck heptomiphtxsth light rays

emiciPBRY WSS, FEioR R Ut S PR e B e fom
said fwregtenbmahershe sanpl e sl.ide. 22. A nethod as cl ai ned

in any one of clainms 19 to 21, wherein ,the sanples 5
- céhpr i Adnathed|as clyimpddn cleinb 24 whicly inshvdeseaptriomlight eavs emiticd in
0 [ .‘:J . -
the afin of oo aREh ErER® SR e Vi P Mol e
inasecapd pAsi.ng | i ght rays enmitted from fluorescent narkers
on the sanple slide., 24. A .nethod as clainmed in
cP&i m 2 meiled emclpimed fudaimcdin prhich getfisttimassiiyin e firgt dipeption and

the 5e86Hdlpa@ds in'h Redtil bhgdRd iRAiAr defl ection node and [ight
rays emitted in a fluorescent node from 10 said

f brior 5 effiod BREKRIEE in &5 ondolBERAA 086 26, haiziROh Mehb@ kifer
24 V\/ngc:h %ﬁgecl udes capturing light rays emtted in_ the
COMPHTEP HEARPE BFIHIC GERRIECAIFID danaeTasuFh thet g s giffacted or
olherkis@ ety 8t BEtdidrade kdnlikerd dapQf-ASHARN HEQeing & B image, for
i dice cegg]%g, ass ?ﬂég Armﬁt hod a_lsdiclial med in claim25 in
mdicaipe (R ioleeion] soppiipyaldhg dampls and/y ipiepsitgpyalgg on and
28. A wmethod according to elaim 27 wherein the rsfersnce samples are reference

briading partners and the samples are cellular hinding events.

29. A method according io any one of the preceding claims 19 (o 28 which includes
processing the reconstructed image to arrive at a melecular profile which is comparable with a |
hibrary of molecular profile signatures.

30. A method according io claim 29 which includes generating fmage intensity
values for each sample, generating a contour map of image intensities identifying image objects
within contour lines, and placing a virtual grid over said objects. '

31. A method according to claim 30 which incﬁudes deskewing the image, obtaining
an eshanced grid, and caleulating XY co-ordinates from the enhanced grid.
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15 the second pass is in a second opposite direction.

27. A nmethod as clained in any one of clains 19 to 26,
WREPE07708he nmet hod further conprises utilisi MET/AU2004/000264
reference sanpl es disposed in a manner such that [|ight
rays diffracted or otherw se deflected at the

reference sanples are captured during the deriving of

the image, for indicating the biological condition of

the Sanple and/or intensity %kaling 20 28. 46 net hod

accondin l'ai m.27, wher ei n e. reference, sanpl es
ar e%rﬁef erg n{f@:@‘eﬂ‘Ei Qﬁ%ﬁl%ﬁ’ ebtg T PE S “AHE 3Pr?§%£ dushygleg caleulating
am.edetagéthmonbctadjmegm@\famasn ﬁﬁnp}d\wﬁ&’éﬁ}oﬂ | REAN6 GBI B H@ntﬂ:ﬁ%amplcs
o4 19 t.0 whi, ch, i nc
orB By b e R e Bl g 5 e gech soaple on the
bmloﬁmﬁmcmmtwbﬁ%h@b: safaplk@nparable with a library
of nol écular profile signatures. 25 30. A nethod

accasdi ngn tumam’ha idevi@0 subisianttallynasl hdeis BRNOERWMOrFRES to the

'M$£ﬁﬁgﬁ ues for each sanple, generating a
r snap

i mge intensities identifying inmage

obj ggt s ' ) agd I

ori gsoveﬁﬂ“;‘%*.k%&o GG B 2Bl Al Sl fiee 1o e
aceqmpapyinpdmwingh i ncl udes deskewi ng the i mage, obtalnlng

an enhanced grid, and calculating X-y co-ordinates

f 1 ofi-t heh Srhiod d dlemying an VIBREROGAEBRIAGS: of samples on a sample slide,
sulEhE AR 844D MR Eded vAth O either

one onglalng%%O opasfsﬁﬁ?éﬂﬂﬁﬁgﬁ% S cgﬁﬁﬁﬁnélng an

averaged corrected intensity for each -sanple, whereby "

at |least two sets of identical sanples are provided

on the slide, and normalising the intensity data .

associated wth each sanple on the basis of reference

sanpl es and duplicate sanples. 5 33. An inmagi ng device

substantially as herein described with reference to

the acconpanyi ng drawi ngs. 34. An inmagi ng system

substantially as herein described with reference to

t he accanpanying drawi ngs. 35: A nethod' of. deriving

-an image representative of sanples on a sanple slide,

10 substantially as herei n descri bed mnth reference to

| 'the acconpanyi ng draw ngs.




