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WD 2004/ 077031 PCT/ AU2004/ 000264 | | magi ng Device

Field of the invention The present invention relates
whe@adlw3t o an i magi ng device and to a. net hodPOTf/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-array on a gl agmajindeDeetcdeen proposed as a

di agnostic tool. Simlarly, the analysis of the

Fial Pzilgnce og fl uorescent narkers.indicative of the
'Bg Shiwenyign o¢ partlcular nol ecul es such as proteins

ny@ sa r sed.as.a 0
TR R R [ e 15 88 pl R RERRT gt B8 or deiving
mnﬁh@ iof’ sumrgpdes pa b thansparentfsod ypttasesanipdseasatnple sflda’.‘l litate the
use and i nplenentati on of such a diagnostic tool. It
Backgrdund dfithedewdntidsl e to provide a device which can be

made readi |1¥ avai l able for w despread usage over a
di Eherdnplypie af seaples syeh ap pellsalon et thessobiainst gt sppgent, bound:

to aﬂ ﬁﬁﬁ: zﬁé?lt fo?ﬁfnhlhg n&8ners] fuch Bs @hrdrdin REGLSIEPEh a glass slide has been

present invention seeks to provide
prOPe@ﬁﬁmthammﬁowg deV| ce and a met hod of deriving an
i npge of sanp| es | ide suitable for

n a Sa
i npPRE b ?“GWS‘BP g prpsenc ngp Repeug magisrs ndigatiyp af thy pregence

of peatufullsrr sdolRsReaich 8¢ prbthRs inMenple®Bs 588 pRpbHd B D¥kgREABOL,
i magi ng device 20 conprising: - a carrier stage for
c aﬂt Ry Hdagatide sappivide ol dediee forj captuing digiﬁsécgbﬂttcﬁls Wif csmhf g@amples to

f‘acm[tﬂ% ﬁ%] d@%%&dn p& F % of%g%c? %%105%1% d?cfl\?lz %@h@r d?sér@hle to provide
a deﬂm/wngh thebcmandel .memmg tamlabl B ﬁramtmeread osapheves amwt[@huﬁldl weewvork
t f th I lid
or ool iy e B SRR B source: - a digital
O, eﬁ%asf: BIIRES an%ﬁ%&@ﬁh‘l g@ﬁl%gen? Bt ot @ H58a: b loompact

captures sal SUCCGSSIVG por 1 ONsS
imagifg ddvightand aysctm o tdeem gemliargg of Sdveplesanmpd eanpllq glisle guitable for

nmﬂ8ﬁgﬁﬁhm%? ﬁadi 1%1&¥B1t0 light rays fromlight source
ransn1tte and energing fromthe sanple slide

aaﬂ&ﬁ@@@ﬁ%%ﬁu@fﬂ%ﬂ@? CT/ AU2004/ 000264

Agcording to a first aspect of the invention there is provided am imaging device
comprising:

- a catrier stage for carrying a sample slide,

~ a light source for illyminating the sample slide, said sample slide including an array of
samples,
- drive mcans for moving the carrier siage relative to the sample slide such that

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

- a digital optical camera system disposed such that, in use, it captures substantially only
said successive porlions of light rays which emerge from the sample slide at an offset angle

relative Lo light rays from light source transmitted through and cmerging from the sample slide
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2 to generate a series of partial inmges arranged to

be reconstructed into an i mage of the sanple slide or
w@ewap7m81 sanpl es. Preferably, the |ight sour cRCT/AU2004/000264

linear |ight 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 imges are |inear

i mges. Conveniently, the digital optical canera
to gepaile mspries 9if pprielcithagesairanged to bd Tecarsyctidt intoemdinagsof the sample
slid8 UPstag Rk iaalggs only light rays which are diffracted. or.

ot herw se deflected at said array of sanples on the

Salmelr&aﬁ | ] -lighy N

stemi ir'lcl udegg gtllug%rﬂlsrﬁ H‘gc?g}lgkrtrgéghgg %?2‘55%’?”5 sabsia(?muy

ﬂa“P Jrim. eheEebyisTcessiye gortions qﬁhefsmapheéwthatmmaumsd are band-like
ortitk, |0 WReke thfa%e§éfA@hﬁ\ el captured by
d t he caner a@s(ystem dva%?ggg%aaél Y, ilj}Elg&dl scrim nator

rre &Zﬁﬁvehi%ﬁ‘qu desdigital beiet caflRA F8kh @@&%osﬂosﬁbﬁ {hgln ﬁ{justa Oit teceives

subGLE Wgy;fracte or otherw se deflected |1 ght
Sl ory ks ot o DG potirvisn dedied ot iy of samples
on thowmplislids | magi ng | ens of the canera system 15 The

digital optical canera systemtypically includes a
| i Apicatiznihe digitil opticeh navisan Q@Iﬁﬂbht&ude@ﬁns&ﬁﬁﬁhtﬂﬂm&mh fd¥@dventing

hghf {'ﬁgg SVS% y]&re q‘*%)g 'deﬂ%,cté%lp%IJ ?itgeerwm'e ?cte?dy é& ﬁ:&nﬂ%gdarrqyr %?Hl being

Captﬁﬂedlbyé@ceneramtdners on the san‘pl e slide are captured.
Conveni ent | the digital optical canmera systemis,
ar fraYRytage Yoﬂ’ér(h&cemmwatmdammlnth 126t mdeﬁectmamhyned to

‘ dlre% d?#h%été@&ﬁ 6t9£}w% dgﬁefc eﬁ‘ifgbt&gﬁr@é}ge?%gé Wlhé’ Dl p‘legsﬁx‘de fa?éﬁe offeet

fracted or her w se
mﬁl@%@@@ﬁa&% R Piceamen gestear. e capt ured by the
m[refg La?nd a, fluorescent npde, in which |light rays
ent 5 UHA il FARSFESEERBIRIK Scbidena fikrocay papyble Famera capable

of seBEINPA Bear BiRecapt ured. The digital opti cal canera
system may be arranged to operate in the deflection or

25Tigh J:@tﬂ@ﬁﬁ@hcdﬂﬁb@ﬁs%ﬁﬁndﬁl& dHpbA sGRPIE, PWESlidhbRiys emitted
irst. direction and is arranged to

t
ﬁl{é’%"gggts r?‘?ﬁgn%eﬁﬂm%lg%t"mﬁ@ﬂt@ en the drive rreans

he c |p[a second . directi The

[ F A PR AR
modesa psmiin ab@timctndneowdcsﬂ@mioe mcmﬁ nnwhwhllghibﬁagg pidifrdcicdns cofcrwiae
dend:A a%ﬁﬁé:tafr%f samples on the sample slide are captured by the camera, and a
fluorescent mode, in which light rays emitted from fluoreseeni markers on the array of samples

are captured,

The digital optical camera syslem may be amranged to operate in the deflection or
diffraction mode when the drive means 'maves the carrder stage in a first dircetion and is
arranged to operate in the fluorescent mode when the drive means is moves the carricr stage in a

second direction,

The optical camera system may be arranged to detect light rays in both the visible and

non-visible portions of the spectrum.,
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WD 2004/ 077031 PCT/ AU2004/ 000264 3 Typically the

sanpl e conprise an array of cells bound to binding
w@aronegisl on the sanple slide. In once form ofCT/AB2004/000264
i nvention, the imging device conprises a sanpling
conpartment in which, in use, the carrier stage is
| ocated, and an el ectrical conponents conpartnent,
wherein 5 the electrical .cpnponents conpartnent is
fluid sealed fromthe sanpling conpartnent, whereby,
I NTysaly fHewhtlple ¢ompiugian atrayost cofls mang trtemiisg pannibd en theaample
el ectrical conponents conpartnent fromthe sanpling
%onpartnent is inhibited, the carrier stage including

S at;}pq%e foFAa §8 tmv(iiatI 11? g‘g?‘fl%“% \fevx ggor&k{fé?:g d&?r?:thﬂg {:(ﬂgpartment in

whichaimpise, th¢ calger smge TmcatMQnm ﬂi@hcelecmmpmmmmwt whetein
[ fia for i C
the .efést‘ﬁ cﬁoglpg{génlgs cgmpar%cﬁ{ }sagllﬁﬁg ;s(a{afé;lna xh tﬁ?er e e@ Qﬁ{partment,
whewthy, abwasueq, Amid entr@ma&tmst off agepaisitabnsde the asetrioph gbmponents
| y
confint R e ToSENR A i PANRRL 0P AL i o o
clenfenedispdsedage aise, unfirgeatn thersaingle dide é‘@rd@m':@manﬂwmgﬂlﬁfg from the
Yysigm i ncluding an i magi ng device of the type 15 .
escri bed above and processor neans for processing the

| RgeinQbink NEvISARRY Bichlil SR inRdfadd iy fof intGAERL RS d&'»@ces of' a group
provi de i mage intensity val ues repr esent ativ
qqﬁéaase anextemal

mchalmgaiy legtt onepRsnentepat rekimpRdasbrire GiFpbERREe
PC, bWVAM A fritfid:her extends to the processor neans for
processing the imge of the anple slide or array of

S ap B @eddRsl RY hitial iBgearidtheRdnbyuctsd| i@ges are dark field images..
representative of the array of 2.0 sanples for

‘COTRAhatiive cpiifroses. imAgug eysmge ooletipg ahimaging dedsonf the iype

is arranged to S
sl o PR RREEC Mrast Bt b Fabtld ol Qe pr omwey of
sampladmppeovidt ik inlkitls valne: repestalie dftis aninoimampley fogtomparative
each sanple. The processor neans is preferably

slide

sai]

p““ﬁﬁ?anged to locate each sanple by applying a 25

{1‘@ gn%loﬂ%r'il'lcfg eRbndd"th G %oée@s%r BR%sSfoP hrobi8ml Mhage of the

rence € arrang e to scats the |ntenS|t 0
sampzta @hm#r&sowmmemw@a@%d@wa@ s ey TP ETiNG @G g aeray of

@mmé &H§§J$ gﬁ% %o establish the range of the

er arranged to generate a
nohﬁ@iﬂi@%sﬂyﬁﬁﬁnﬁbéeﬁém‘f 3hdaBS if bt e nbdRYE: the image by using
known reference samples on the slide to locate each sample on the slide and to seale the

intensity of each sample.

The processor means is preferably arranged to locate each sample by applying a
reference -mattix or grid on the basis of the known reference sample arranged to scals the
intensity of the samples within each square in the grid using the reference samples to establish
the range of the scale, and is further arranged to generate a normaliscd mlensity values from the

hmage.

" The invention still further provides a method of deriving an image representative of

samples on a sample slide, the method comprising
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The invention still further provides a nethod of

deriving an inmage representative of 30 sanples on a
w@200pl077031 | de, the met hod conprisi ng WO 2004/ OFGD3112004/000264

PCT/ AU2004/ 000264 4 - providing a sanple slide

including an array of sanples - |oading the sanple
slide onto a carrier stage - illumnating at |east a
portion of the sanple slidg - noving the carrier

stage relative to the sanple slide such that

Su Cﬁ@ﬁ&ﬁ% & sRHid 4128 SacRiftink AR arcdy cﬁ'@ﬂﬁél@s slide are

ill'um nated.by the |ight source; and - capturing

subshdiil hebdmplymly oftbl6 6866 swe di ffracted or ot herwi se
defl ected portions of [|ight rays which energe fr-om

t hatigaimatie 5 ldadla pbaiog efibe adneplasiiler i es of parti al

i mges arranged to he reconstructed into an inmage of

t hemavinghe chrrieatmpt ehtivioahesaiploslidswel thesivrasgioritcitims of the

}Sm%s‘i&%s{"% BB Fef oy PRuPA BB 115 ng & 1 Phear Tignt

SOUL e mgglgbym}s aﬁcés% %ﬁ"ﬁ'QJtecﬁ@r Sth@visk MRA&RA ifons of
C apf L? re

Ti'ne he met hod advant ageousl y
hghtampvm@egnqrgwefrm the S@Iflple aineuqa EFngrake msriasafivartial insges artanged to
be récb&hfm&m) m%agero@ﬁk fafs%pea wi se deflected by or at

sanples on the Ssanple slide. Preferably, the nethod

f UPH&:% gﬁ C QUAREdsE SoMfohd bB1HRG: ﬁlfeeéhﬁ@ a8t sRMIAmadi Slﬂﬁ&ﬂd—hka ,
manner. such that light rays diffracted

Pomeﬁﬂw’éhuwiﬁl@dd’@ﬂlﬂt@é%a ligpar figlt SORIE 2Bt PEE RN é‘?“éf”épm‘al images

&ﬁ@}ﬁ@gﬂnﬁymﬂ@& the deriving of the inmage, for
i ndicating the biological conditi.on of the sanple

antifiedmethatt m&itigéouﬁ@&io:mgscs'ﬂﬁﬂtmhﬁ;ﬂuﬂmubMH?emly light rays~
d"fﬁﬁ‘é%g%fﬂﬁﬁf‘g“ﬁglﬁ‘%f Cg”(/%;\?il !%%P%?g rIt \éeaal i gr ary
]9 u?x{g 9?3? ﬁ@? ﬂ%@%&l tjm%u?'cgﬂ }l%ér %ﬁmsxﬁ% x;-fhr%n%yséalﬂgﬁq snayg%osed in a

ener atn
manaacducs amp|tight rgedgfatiddnor alhcw&mlmtﬂhpt tilfe refeprges samples arc

mpt{,m Hx%gtthcegcd ﬁg&rkﬁ%h@ J;gfgcﬁcaﬂ% g@%&%&h&@ﬁgﬁ%@% sample

I'nes cin over: sal | ect
and/ﬁhetenswh@dmgypl cal I y furt her i ncI udes deskew ng the
i mage, obtaining an enhanced grid, and calculating
- YToometigd mey deshide greaekinsehin apeRavged dnaspdo prieey éﬂwmlm

pmfhg@hﬁm hathkniagk %ﬁéhﬁ%@#hﬂﬁécﬁﬂr ﬁ@m@\é@h@&@@l corrected

Intensity tor each sanple, whereby at | east two
Seirﬁc Qo8 QR Bther SRR cCSn@hn Pk AatehsO vhies $dricdeh sample,

gcnoratmg a coniour map of image intensities 1dent11y1ng ithage objects 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-ordinates from the enhanced grid.

Preferubly, the method includes calculating an averaged comected iﬁtensity for cach
sample, whereby at least two sets of identical samples are provided on the slide, and
normalising the intensity dala associated with each sample on the basis of reference samples and

duplicate samples.
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normalising the intensity data associated with each
sanpl e on the basis of reference sanples and
walaphitase sanpl es. WO 2004/ 077031 PCT/ AU2004/ POD262004/500264
The nmethod further extends to an inmagi ng processing
nmet hod for processing an inmage of the type obtained
fromthe device, as well as to a conputer readable
nmedi um having stored thergon executable instructions
for causing a conputer to carry out the nethod. Brief
d I ls t
¢ et b Al ke BRe Bk BB e AT SRR AR il of
the tyfe olsxingdpiremdin gleviey ahwelbpeieh e@nmertm@able cmﬂpmym@ stored
therddh BYUCR@STe idslrtcfis thr bibly S EORIRFcRGRPRE bt Ir 2 N

Iustratlng an 1 magi ng-device of a’first

,Briaﬁgéﬁﬁbﬁd}?aﬂﬁyd&%@ esent invention, with parts of

ousi ng renoved and only sel ected conponents

S et @ bbbkt jof tthe bicSt Snvéntich Wilb 660 BRt decribe@ Ve Gray of
illTustrati ni% a different view of the inmaging device of

ewm I3yerthe with cedp e ‘F°I‘%Pﬁ@“llﬁ)‘l§%‘f”ﬁ§5 renoved and only
ected co ents shown f or, rjt ure 3. s
S cHiEHch & PGP FTPUSeE 4reS URBEp aeigeng ddyr ol fos
emb&ﬁmemafmhe pEa@ lieveslidnd evithgrartsl 9& tenhaabing r@gowed atld whlyeselected

enbod h resent invention;, Figure 3Ais atop
‘“‘"“B‘f"S‘ﬁ“’& é‘&'f%’f q?"ﬂ%’ sanpl e slide of Figure 3; 15 Figure 4

| i S TSR L 3 e NP B 6 Bhasing dogics of

ure 2,
Figukesl, an&sbmnaf the hgyeing padvied erddmiyclegied pdmponenis $heym or clarity;
second preferred enmbodi ment of an inmging d vice of
di Bigwe dcie i sch¢majis\Wravang 11]:1]3@91;1@ agypgspcpcgw@vmﬁnf an example sample

f pRly form ng part
Shdé)@%(ﬁ%ﬂ ﬁh%gi\ég a@vé% eg%{??%%ﬁg% ﬁ%%mﬂi&g Fi gure 6 is a

SCﬁ%&etmquf@\@mgﬂm ofdhd da@Ple-slidd &Wigke 3;he | magi ng
device of Fi gur es and 5; Figure 6A is a functional

- bl Pighre di iag rsatidnfic Uﬁ&m;ﬁﬁ@trﬁ’@ghﬁy ppteabieohizty irethb imaging device
r Fiﬁ%%e 7 shovvs an i mage taken of a sanple slide
of Figp sing a prototype i magi ng devi ce enbodying the

i I 'iggrgf,S al% Q\éxént Ia? ic crzse?tﬁflg he w%n @Q&% &%ﬁ@g@fﬁé@a fmb%duncnt
ofmpm@@m@dmmm?qme%nmnmhmhl ng program errbodyl ng the

pr esent inventi on;
Figure 54 is a top petspemwe view of a glide tray assembly forming part of the imaging

device of Figurc 3;
Figure 6 is a schematic drawing of o front view of the imaging device of Fignres 1 and 5, '
Figure 6A is a functional block diagram of the imaging device of Figure 5;

Figure 7 shows an image taken of a sample slide utilising a prototype imaging device

smbodying the present invention;

- Figure 8 shows a data array illustrating the information from a sample slide to be passed
to a pattern-matching program, ctibodying the present invention;
Figure 9 is 4 schemalic drawing illustrafing the optical geometry in the imaging device

of Figures 1 and 3, for a different sample type;
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Figure 9 is a schematic drawing illustrating the

optical geonetry in the inmaging device of Figures 1
w@nw4877080r a different sanple type; WO 2004/ OFGDA12004/000264

PCT/ AU2004/ 000264 6 Figure 10 is a flowhart show ng

the steps involved in deriving and processi ng an i nage

in an enbodi ment of an image deriving and processing

nmet hod of the invention; F%gure 10A shows a step in

the imagi ng processing nethod of the invention in

\Ag%t%ul} ?]61& a ﬂowgﬂ wixgglcgg etk otRl hpd&ﬁﬁilg aﬁd ﬁx‘ogééélﬁg an image

ows a furt cessing step in
in an\embb diadenigpfian inugze denivirgnd prasessingmetpd of the “?"l%'g%‘ and
Fi gure 10C shows, a hlstogran1lllustrat| aver,
| Rigws L0A stpws@siep S e FTaaiee RpPCeBTRdNGEPd of Of PRk Uiy fypadich the
. LONRE dn§ ggﬁtglggd” arrays in the processed inage of
lrml%llgure 14Bc Det ai |l ed description of the enbodi nents 10

| nEskakie 108 Sk aaatarrBRdissRs kisp teateh Datual ighe iptraagdtto overlay
i nvention provides an imaging device and nethods of -
theimawwgi a sequential series of dark field linear i.mages -
to constru t

. an . offse anar

TGP APC o b OgSfiaRRs et Mcnic P tfivo of binding
evenliiih MRldSagnoshit nfaddlt frayoin thedlanteaefegium@eaf figleeddBar profile

t hereby inplenenting a diagnostic tool which wutilises
Detsihal gescsipdionsitie embandimentsnpl e slide or ot her

transparent solid phase support nedia. 15 The offset,

pl lnthe tireferrd ¢rsbodimanisafigspritied.. $he SEHBIHYIHOR PHMIGES 2 imaging
devil %ﬁﬁlﬁh@&srcﬁ‘ylaﬂ@é & Redu@fiaP GRS Aotk MM lifkad 1rﬁi§c§ @cF Bonstruct an

Ing programor the like for mnolecul at {l "
offsetcilenar finegst 9fon boyrdeflalan w00k 2 FABRIR SHEETEY %ﬁ?ﬁ&?ﬂt Syarkers,

smt@% fdgﬁ 8 X'rﬁ(ﬁe&dgw eRPNEhaSDyt PlRfAGRNt diighsaiat ﬂu@lnwhwh
evi ce

nprises a carrjiage 12 for ﬁntln
utiliggs mu@mmoﬁwp&ﬁ aql ww@p'@fﬂh%t* o Bl Said ghpeg o ﬁzmdm

The oﬁ‘sé: &Hﬂ@m@e e Q%Bgﬂy edch81e8 hd ﬂﬁvﬂéa dlgﬂﬁ 268Y Fhith @il passed
| ses

d 1 13
on 1@1& p@i@ﬂmﬁteﬁm&g rgerpm ﬁﬁ@?ﬁ@??r FH lecwlar preﬁ{g %Bqlf\é\c%{m%
| t t i .
o puiect Shows 4wl cdagcait Py o Srtgiig digicr 10 PR Boent
mve?iﬁ&l i mgamedmvm@na& f tortidne rlchomnbmrsmg agelifed A don aualysis of a
t EI[[JM e@géjgl %Eg E%ﬂl{jsog C;]%{(!h lsl’}ear gﬁéé c:,bef Qggn%ntﬂé- o

r e C
guldﬁigg‘dﬂﬁ &2 18 bilte whith b shaerhol@62E mvaais:emoww;hg’?i‘@tlmhiﬁmompn@es

two @g B]Emgn%s %ﬁ%@o 0 ngﬁ:tg'ngrgle&@ e Ef 20 ?&rqSEﬁsglﬁ% \Q’Qkfﬁg ll-le,%hde 14.

IC ‘materi a

%% ) ev,ce ﬁ@ﬁ-ﬁ{ g&d11¥%5g %?sm: SN Isfdpjhen Gri® Maﬁlsm of

€ advantag oviding a readil %
wlucledt pabla 26 1mhnw&utmgwe bem@émbq meresisaily gpgp in Figure 2, the pull bar

26 comprises a magnetic end portion 28 for connecting to the holder 20, which is made of a
sujtable magnetic material. The use of a magnetic pull stepper drive. mechanism in the example
embodiment has the advantage of providing a readily releasable connection between the pul! 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 sample slidc 14. The slide 14

comprises a plurality of indents 100 containing localised binding events. In particular, each of
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26 and the holder 20, to facilitate renoval of the

carriage 12 for cleaning or other naintenance
w@eopos®3l of the carriage and/or the interior BET/ALR004/000264

i magi ng device 10. Figure 3 shows an isonetric draw ng

of an exanple of the sanple slide 14. The slide 14 30

conprises a plurality of indents 100 contai ning

| ocal i sed binding events. Im particular, each of WO

2004/ 077031 PCT/ AU2004/ 000264 7 which typically

which @yfical1p 8oitlihd differabt Hixidh) lizgndsl gaolgdd Dhguind uirgieofbitingneiriners V

0 4 bR B R b 3B r

suitablsClasia ghtass sath as lpptyabieﬁe ok q&tycarbmteefﬂthblom d&h\’hspolywny]

stooffY T or AP St b S SRtorp iR B & aiber Bt dhfften
with I’ﬁgioelﬁdnglr)]ttshlﬂhﬁg at;ﬁftﬁmg chaﬁ;g;ads Eilivate the ﬁ)atderg & emhlt tinding partner.
In ﬂ”l?ﬁlé‘lg%tp Wanthﬁ&%f krg 6%918 n‘% b(ﬁ%}s{i %gpﬁg.cw hfIF c]:fal% 614’(%:9 %cnue,
KeereMid OBdﬁElrwSA BAIST wéneomdSthése slidee areamiufBethied Iﬁiom high quality glass

_with Lﬁ§/(it§§: Ftﬁglfogé V\%xﬁgg Ip\](vl Ollb%%te&gt%«fl Ib@e{ g&g& skxliéﬁ flie 'E!H tlgagﬂ%ile are

t
sevefal chmantica Iamiqplaﬁslcal)apgiowhss tovsieture gropdin ]?;;Sdggtgmlg:g@l;{d solid phase
matc{lﬁl%tﬁa% sl%dn Qéﬁ#caﬁtmg?lg?ogp()(ﬁ%r%&?bﬂﬁm e\%g son skilled in

ere severa and physi cal

g@é%ﬁ mtvga &Pw@&r% ek ﬁﬁ%ﬁdm Rm& @ asNaiSabdic tool in
S (0] ase

terla s. Eac contal n_up

diagpoging, lmkecr@ﬂ %mgaxbvfrmw ReyriTe 402 ipelydee @@N@Wi&fﬁﬂ@p dots

104 lexdaﬁ‘oé/ fcﬁ"élhgxtménh Qnd mlm%r Sdriebionl ?hr;ﬁd?.Es YSE tyPReally covering the fall
di agnostic-tool in Y?Z?nOSI ng | eukaerni a. The_arr

crpegied ISPV Frgst diopmightest ralarkset (s PrnRerelorowe of pajibration n fots 108

and €8] foRhat R rSelkesce biddiMl @Rdlerd Qf:hf R maAbiigBRibodRd representative
intensity correction, purposes, ,and typically coverin

of the pinding Raftnere pEtiekia Yidkhthr daiest imge. mePj@H’i‘un&H?%@{tertPBQpheral

calitldlok 6fts deffAdl BE PRI RRGI@Ny HOWE Hindedl bRLAL fop Tailidhttng image
108, 15 and 110 fanned from reference bi n?q@gdp rtners

consgrpetiong The | Ghbmation dpts ol dnd L a¥nts thm mppgoclonal

antiddidfReli |vﬁﬂr|r@afr$rﬂ Q:ﬁ'&leﬁiﬁﬂiﬁé‘({ aidhte lywedoﬂc&lﬁﬁlcﬂﬁﬂﬁ@ﬁgrbdﬁﬁe thutmn
I n coé&unctl on, uter per

eral _cali r a
PEpRstiG ﬁﬂ&fhﬁa"%l “8&% daf y’?f@df’g%f’é'u A" b%@nf@’ o Jprter
inchifdech kdtl-ataly @ tichpYRIc 1EHNRS tl&dﬂlﬂ&ﬂmb—ﬁ?@; &Rt A@bmc and QC marlers

15 SRS 017 O3 SRR ) SR W g

purpBies Nuntl Ghd resiite anteRad fod b inpesreligblpst@iesBiriter didrmbficaron 1BOslide

i P SR BB o £y g e

infosiatibn aii thaylidd t herapeutic markers 116 and a sub-array
of diagnosti.c and QC markers 118. The arrays 112 and
11Bctamingswbstt &iieal, the pull dmt Jccalendothronglys diiditgevalis@dvithin the

1md%ngé dccﬁrgc%sl% &fﬂ%l?l vides hQ li%&-?& &¥ Lbrgao?g%atl Eé‘mée%%&% s@}ﬁﬁfuﬁggﬁga 32,

e outcone. er informati o
and ta.helegtrwdeconmnmwom@ 3. clit @k cyurepin gmbedimeitthe aividing wall 30 is

adof Guch28:a20%134 1B §OHEuIR HeRREP W Farkeftng B0 o8 RS clectrical

components area, whereby contamination of electrical components inside the electrical

components area 34 from the sampling area 32 is inhibited.
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25 information on the slide. Returning now to Figure
1, the pull bar 26 extends through a dividing wall 30
waowaohiorroshe | magi ng devi ce 10, which divi des PEEAU2004/000264

interior of the optical device 10 into a sanpling area

32, and an electrical conponents area 34. In the

exanpl e enbodi nent, the dividing wall 30 is adapted

such that a fluid seal is greated between the

sanpling area and the el ectrical 30 conponents area,

WHEHe@RM h&OTH dxi8nBainkiBh Gle @)ERE WhiC 3b viaQMERAME McdableN$d, dich is

the electrical conponents _area 34 fromthe sanpl.in
adapigd doy 2Bow raovepantet e pulf@ange /7 ile Anaintapise g0 the
sampling aRb 3b, M he’fectridaPEispohiitOre34. Pedil #dydidelayed provifed with

o ok S TP Y

| .bet. Lt | h Lectrical.
S BB 10 s P 3B P BBl
planasibtdim ?i it Bdfok 'ta]k_ﬁlg all Zndgarof the Ibbt?ﬁltchmgaTdr predeid léta{y 10RFigures 3
ro t he | ur i . e.. a SIS .
and 54} Bowh i M iy 18, Thedithn o b D@D Sy 157 B pigor cuot

showind buchthdt tii i @liracted Hasiak thedlidy froml the betidaetwrcof. Abglktthagide, a

ot A0 Ol 38 5 i s
rays $hich Tine Yrea i3 tadsor iottictwisd doflected dtdotmtibibding pdrineist (not shown)

O (o b ot # .
ol A, T s et ST USE B oo
plang dighintiffracted or otherwise dhidasfe)l af the glide| ar selifl pheseignivelentaas it moves
i "y i tial L T ‘ »
x5 0 ARl L DE LS BRSO, M cpur
capabititybafiaaid deimeui nly vl be meprecigietbby o moxser) skillelyiartie artHbat through
itafle Gl : 1 ! I ) r i f | m portion
g e
the impging Hetlesi ecad & ladartwldingt marher =yl thet sbsiggiatly Oplm%fﬁ‘acied or
othefafdd! d’eﬂk&?ﬂ beaﬂlsﬁéeﬂt?xlfrg% &S caphOMabe 1He sQANEmeE 44 B Eleﬁvigg an

_ emtted fromt t source at a speed consistent
imaggjof fhe porga@neapt ure capability of said canera- It will

be ggpreciated by, a person skilled ip the art, that

t HROKIgHe 5 astRhPasicedianingsie rany dHusiepipeihe gfical sspmety in an
exandplObmnaRR). T rephnechiing fdhendebibeeted7 Daandnosdt hoRids 14,

the i magi ng; device 1Q can adapted. in a manner such
One porhipn &9, g@‘?%h‘fafﬂaﬁ SPOGHIKE i3y @ﬁf@%’giﬁ@gm& ﬁm‘l’ff'ﬂw@?‘vﬁag"éﬂ%@md
on tﬁi@éﬁd@cmané}g@rasp@ BbfdeRd 4Rriich Mapicd tRdslidd 14ei ki A8:16 @b an
0

canera 4.4 r,derivin% an image of the bound array,,
undeflecied ppstion 49 Thisqegle fuif T iaia i w% rgnge of dinry 406 RS 1 SEPHigely
detethhﬁ_l_ﬁ d%@taﬂﬁaiéxeﬂm rgﬂz%o'h: na@mﬁingﬂizggmgﬁp&iﬁgsmad@mmg the mirror

.The beam emtte romt rra s incident .-
45, (A PR PO FRfb P A 0l i BT OSSR porion 40 s
direc@dﬁﬂ&\ﬂzi)xr&itﬁg ug@c&u &&f]elrzﬁﬁf, elgh hé zﬁeﬂ&m p@&rohnﬁcﬂeo]gmay from the

shown oun n the slide ner ges, as, a defecte ‘
CATTIGLR, f EGRownal A2 itrmilt]?g agqrﬁcd%e(ﬁw’ tﬁ er%ﬁ slélﬁaﬁl m tge %&%tﬁgleast one

other portion (not shown) of the initial beam containing light rays deflected or diffracted at

binding partners (not shown) bound on the slide 14 is expected to emerge after the slide 14, at
an angle (-o) lo the undeflected portion 43, The other diffracted/deflected or offeet portion or

portions may collectively, alternatively, or additionally be directed towards the line scan camera
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undefl ected portion 43. This angle a is typically in

the range of 3-50, and nay be enpirically determ ned
whyooadjst nent of the mirror Accordingly, throRgiTAU2004/000264

suitable orientation of the mrror 25 45, it can be

ensured that substantially only the

diffracted/ defl ected or offset planar portion 40 is

directed towards the |ine scan canera 44, and the

undefl ected portion is refl%cted away fromthe

s shown at. 4 be a C
i B ccfipaind PO BB relebutd oo G RIS B jrion
in the GeldioDRicwROtheshammi4.0f the initial beam contai ning
light rays deflected or diffracted at binding

p al hichesn ﬂmbgtﬁﬁd) by ihe btpplliudnnhattltualtmhama of substentizlip eslyaays that

{ h t
havet H)]egn gﬁ{r&'g?qfrg 8& cgr[jot ed'g/{ss dﬁgﬁfée]d tha res lﬁ Qf Qﬂdxﬁg %a&ne&s Gc?f)nd o the
samyple Elid=alelt @d&ldﬁhh ea;mamgmf agibfiset inpge of tbn bomd apey.t froetber words,

s

prdpE?fﬁb'hAUﬂ ABALEHD Oﬁﬁlﬂslty 9n At saptughidf ifrape rtheréhynmvingent & aslarkghield

una%}: N r | Iag lﬁ%, I1': ﬁ\tdt ﬁg %&1 agé(f @&%ﬁé@ﬁﬁé & #Jg{?g?re g‘?agg %W.)iﬁ@#mblcms

assobiaisd lodtb m mycb:ghgrsm intgnsityef a frohind ties portinm ofttheeilluminating beam.

rw se de cted as a result of

bi kG- DR ﬁeﬁigmpdoyrbﬁd% t:"@comd RBIRRLE efbddiBent bf an imaging

enabl es the ca ng of a positive inmge of the bound
devipg A@js shpyn de w@rchmmgnentsw@hlﬂu s il of ifepdcad fo figemiy the first

emb@@%ﬂq{a% bedbn inDkbark S RbrdBRG! hmmfed bhan sanpl &rrﬁigb desifd ray
proportional to the [ |nten3|t

12z GQE?FU? sanlyralile 14p deiy I@i@s}bﬁ oppdsaray J %“&P&‘Pﬁ?gfﬂpéﬁlﬁjﬂm An

LED 1B %owtd ifchAMI0meLED brabkdi| 37R @AY 8 dinddradustdna¥ LED s emits a
capturing of a posjitive |nmage

narrg deruy o At dpa Whigh WidgHHhEREI0S e ‘?ﬁ!@‘h%‘f) ‘P?/QB@P Ig the particular
embh&ﬁﬁﬁt”h 1ihed cRekt éiq{beq;Elj B skd Haviinzed bl6Q elbREAG Wa‘ﬂdihngﬂl of 490

ure 7 shows an exanp| e i ich wll
. S TR oIS SO R O o RE P P Bl drcts the
p@rtﬂlgl@!% Q8 tHe iailie) 15 b&nb &Qﬂﬂﬂn@f@é @chB Clmﬁ'rﬁ)@dldif'&amed)ér @herwise

devi.ce 46 is
aenggl R PHEPRE PRBIE AR By NS fpe o pte AT Bamere
deviesbodinTRNdmthainent) @ BasieuriiEr e sancendn glsyd. and
suffixed by an "W. A carriage or slide tray 12a
c aﬁrsﬂléstraf 1amphich ixliddea faooifdoire ks $&is snogtd tohed e b theans of

a paﬁr f m e1g g{%%qg@pr lg‘? 7§ %}aﬂ:ﬁ a:éal%ta%e% ﬂsﬁgalﬂ!@%‘mﬁ QK. (Aepush

nclu carrying a linear cluster
buttclf 73_E|3r®s®lrm tpscsent theealide tah Barfpoisdriiqpf (B8sempl dide.i The sample
directe
shde Is i .'.sc:rtcc?j mtto @@ér?g%déz ﬂ#ﬂ%%d% gra$ flz:{, Bﬁt;thgirlé o?ch%u% Qdéel'}ﬁ' th.e slide
pushmg ulswnhawmglgaoddbw dliderrtsinerol. whibe briljuhedse 0&97@ shqiﬁﬂbuthng

Flg,ugﬁlt ’% %Ho\cﬁg%llé e 1&&%5@2@5103 Wk (f@séﬁb'é@iﬁ%h&rg ltail 5@&1\@ been

: ag&ﬁ'n% a sixlléj%ap'@ & Rﬁd@%ﬂgor‘ﬂﬂléaﬁg i3 'régé‘ncg @V ﬂhQ Bhicid bWsQ{snxg‘%fobtumuon

mrror d|r ortion

in theheutpus%6i aalit [si dsptacerd hntheontide: -’hl"ﬁgd%§75 sce flighicbagmetpa to
mur%ﬂ:n%rtﬁ'é:hﬁgrsﬂfﬁ SREEMMS Gnd finger aperture 88 emables the slide to be readily

removed and replaced.
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20 defl ected at bound binding, parrs in the arny

toward: e line scan capable digital canera device
wa@@4/0v7081 t he enbodi ment, a Baster LIOIK |ine BCEHAU2004/000264

canera is used. A slide tray 12a which includes a pair

of drive tracks 48 is noved to and fro by neans of a

pair of drive rollers 18a and idler rollers 70 which

are rotated using a DC notor. 16a. A push button 78 is

pressed to present t he S|Id8 tray 12a for insertion of

the, s | e sl e IS |ns rted

a |'Ae EIZ scHspT ts'f‘ﬂs?? ‘p‘f'f %Ea 2bregm§/mifﬂ-§ed f"ﬁnﬁ aécontmﬁcr%Oato
conin&aach :mgmedgm 'ﬂ{e ridier E{ialad&ncqsulsmmmg trayp 14 i ansptedaufiplenntyr the
tinel ARS8 117 1f ThAIBEL B RRCLE, LERLLIAR GHAGLe bllfise
deflgeaision the hdmdaemoxt the slfes sis mEwedicrods ehesﬂandi of light S&memirted from

the F}]qbt ut aé',l'ao % d%a}?ga%]etée? il%a taﬁ%e%rtan Eéen%r%%%g yw1dth of
one |pivdEUmdmdt’r%tlt e, Q24 phedmi Meheoﬁresteiu@ztﬂﬂodtdmnt ticeqhatesgte i linear image

' to. il . ‘
navBESICHAE of 2 FRERAEE 16 a7 i0E5 p9 /850 FBRE okl o semored
forviiisAa shicdwive apgasrof $iges amayes Oﬁ\ﬂerboandsdza]lderah as dommad by the line

I | 1. ;
ol S35 L R 90T 00 KA c0B o FARIBNGR s o
roledn thy ferpation ofihe inpigens it tscwﬂectteﬁ ewayl froneths diaear @mr@mee scan
can‘tteﬁ tAthﬁe PHC 9&%512\4%11' thQ %ﬁ&e %hcofn%)ay% eétglgu is sensed by a

fracted or otherws
mwmﬁWﬁﬂe(@t phoarny gs ¢ gesnibvéwhvah ﬂhfslght pryrdgaive I%mellngnlﬁf ar@ghe light

souREbb t8embd Qmoliillmﬁtate'tmmé B cb&e ye?cby H‘&vlh%[h‘é bﬁlcc%ﬂe 124 o be

canera 44a has a |inear array of sensors
inclydedtin therimagn & ppxiatity SpngoraS]| defpgteribopresenanof thy shé': gay aml signals

the Eﬁgm%ﬁtﬁ%nbgt@ H&ﬁﬁttﬁﬁcg o) b é r@t%‘é@t A @ rRothd tﬂ%ﬁémé F&%@at of

aving a |l en mm and of 0.025
the gl {lide Ads. fflstegiiqnand Tppragrencs t%ﬁtn@anchwwrwre@ the huht cource

372 SH GERFSHME of EPILSc1@fsioh | IR slidk 1BIES aQlcidang, Qgtb%@egchgm 80
are scanned bY the lirne scan canera
1

SenSHIE eIy GRS 0P e EcAFnEN SRR G e emisiler to turh the dive motor
16aBfm- defl ected |ight 42 plays no 10 role in the

formation of the inmage as it is reflected away from

t hés Fipnear, apET S04 ehick edmh-@ls hltdb@rtﬁﬁ@ibf igAmREay dfé-‘s@awb@g shovn

ham?ﬁ ag mpngte E‘%ﬁ’g" 8,11%&3@05!. Océ}ng %ﬁ?d@%%?;ol%a %\ggzg@ggm ‘pttsh. bution
78. Ths ALE cofputatihehinict Ifm;tdﬂf@mtamtsm”eem%?@tpm tbu Rl @loforaes] and

ur, Otsturned ntoill at t he . ,
cer gt B8 ndO M ) bR 8o G oG Al B petuted
are bwputs i codiesllingnthe tueemtmg«e” thﬁrqapmmmprﬁxyaryem ofir &de iltluminating

d d I
tenfEhRE e aB LRI PES: Rbed MBI ST (PrO) “Soa 1o reverse

th t
R o G RS I R R b
the Hremt ipgagtion fve a3 follews, sith referencg FaFigeres LZn@anddmck on.

Ful | extension of the slide tray is detected by a
proxi mi¥pgyrelopsds glidegd4 are inserted into the slide carriage 12 and 12A in a

horizontal orientation.

. The slides 14 are transported through the planar light beam 38 to obtain 2 series

of linear images.
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sensing a sensor target 89 on the slide tray, and

signalling the controller to turn the drive notor 16a
W@RG04/02031 n Fi gure 6A, a. PLC 50a -which cont reCHFAUN®4/000264

operation of the inmaging device 4,6 is showmn hr w ng

as inputs the proximty sensors. 80 and gl md slide

sensor 89, together with push button 78. The PLC

out puts includes notor forward and revers a outputs

for the DC notor 16R, and LED outputs 48a and 4%a for

i nei catirng sﬁwmhdagseaar@qﬁhﬁmy seanped siceassiply; tah LEDVAS (Figure 6)

Al'so inc e out.puts for tro

oper at i‘?ﬁ‘h i3 ‘c‘ftﬁgﬁer %cﬁégf?'{}%merllfqn{ép o A'er’ " quIEalP& ft9 and optional

i 11 um natiblgaladbwill Bhtctivated. deiszn8dta taxsdm!lO:;c thwdhyad fn amdiquid

N

t he pr eadiBitors bk isenniag CEDSA% 10 I“lmv@]l” MDMBri’eﬁaen@mtelg a full
toFiguele 5 .and .&: e ' 14 . . —
| nser ¢ S4B it Sph e B gEn, 7Y T, Shid e iteE Rovice requives

hor i zormahnngn entation. 30 The slides 14 are

transported through the planar |ight beam 38 to obtai n

a ser i &Bhe sbife 14 inemeted fromdy, maping emlrrprwgs 1

PCT/ AU2004/ 000264 11 If the slide 14 has been

sequent Thal Fneas éntase @res propesaedt i) the progessingigSq @igge &) or an

6) Wil yidehfipealfed REmS eADLIhS c.ﬁ@ﬁﬂi fbeis thideNQhilab®Nto the LCD
error indicator 49 and optlonal d'g:'pﬁ alarmw | |

act i vatBigplaDihgFiewe o & FHal wr 12- theaef RoRt 3 or " pc
['iqui d pekest al display (LCD) display 51 of the
.machi ne or a connected PC. Additional 5 indicators

| NGk e exmmmlmﬁe tHholmd Blhdlﬂg(pffrmlaﬂs ‘relricide 4Bikle H}O;ransmlttmg
i ndi cating.a full

i g oo Pl o atar fofsoe ftda ey plane
onc%?ﬁmf by g tlHingSevejitecriedmbEoeD 5%%”@@@%7 angsanehimg\cequentially
elin

| es ,are .proce t he S|n unit

srom g St BTG tehin vHEE S G5 PRPn Sl et R R P e

gr %H?l g & d aH? is rgl t%e?fco%g% p@r\é %@Eﬂ % b2 g.x;tlilﬁlt g;ﬁipeciate that

Di spl'a serr’al , and/ or :
therEtishenftivédnt pxﬁommﬁdh to interpreh @ rée@t. Inig nxnegued thiaha tmiveh elsempimage can

enbo % 2 A4re nmade
be W"Pm Ibge %}du?tjﬁog%%a%g%?fgﬁgdd Fﬁﬁlpp '"%r ougﬂli:ﬁl the slide and

%\%er g,r&gagqé dr QM e infife eﬂl%cﬁ%ﬁrm@&éi@ M 98010 8 hiR6 L @Rl band
anar

acwss the slide (approximately 2 mm). The slide is moved with respect to the light source and
camera, with a thin (0.025 mm) slice of image taken for each movement, and then reassembled
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
comintnication cable. Image acquisition and 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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15 orientation by the binding events. The i mage 60

shown it Figure 7 is assenbled sequentially froma
w@eiues0af | i near i mages taken using a prot ot yper/afi2aone0264

exanpl e enbodi ment. Al though the image 6(1 is

relatively coarse, a person skilled in the art wl|l

appreciate that there is sufficient information to

interpret a result. It is pected that a nuch cl eaner

inage can be captured by production scanners

OEF% %%1%9;%}1 Mt %%H%e rlafY S{.%sls‘?ﬂle will cﬂif‘Per%ﬁhPEMeCHa}iQﬁ sample

ho calls are visib

' due ttdn waucghn/degratatlmwnb awdhghacspws ltnhfén% dpdiee, s éwﬂ%t%ﬁﬂhﬁr

envxgodxm téll g?lceil Bk Ofhd Sso BV ﬁ:‘?eré‘ﬂch Wm{dﬁ%pgﬁﬁmelts Ok %@ lelgd hﬁcnoclonal

cangera, Wt sl'i ce of
annbddmg gMahlsp 62 f(ﬁgure a"l) Hn b Weastethe fouy mgrnpﬁgﬂ qagly amayEidoether outer
pen%}g naté reglo%%?f %arypé ﬁse@ﬁy nofliS DB BYade®ym part of the

lve canera conmmunicates with a
frane %g@&%ﬁag u&%ﬁcﬁogﬁmemmﬁh oE@ERieer Via a canera

l'ink or data”25 conmruni cation cable. Image acquisition

and pr ogRsgi MJupper Mdif GrNbe ikehdty AP @Ot ahd blynnéfhﬁ'mg the
conput er - base software. In the foll ow ng,

aspect sbagkerapdnigpende ths ot TaYe A JnigRsity HEngsy gan, ﬁ? set lijrom &ro to

I nvent i @fkimaheel LS et tﬂemas BledBkt@dihglQNTiaNn &bill minimise
processi ng: WO 2004 Q7703 / AU2004/ 000264 12
| mages Wdﬁ‘i‘%‘@&'ﬂ%ﬁ’ afigp ind Fm 1d across time wll

di f.f er. (Eﬁ%l ee %g{n‘? 8n Idﬁrei‘c%lhfgls parﬁjl 1% etm(a ane fémnr.b for paltern

vari ati source,

devi ce,rcsdg'uiitensfhidﬁlmgygmmmt her envi ronrrent al
condi ti ons. The use of reference binding partners -

sudhs Mab'sé2gan sienisdy et the dowe o ovth esey. Onee thy, c@pers of each array

are @8%{ € 4 (rinal gm?tc?l ﬁ@ﬁ{rer%er | LiPHE iR ﬂcgnr%maﬁﬁé? B rd¥rence

er ou peri regrons o e array can
bindies weweire.o Thro barkkioyed tcme themalre rapyeved |apd)i thaimpgy eianced nsing

te@!@lqusﬂgifo%ﬁlto ggé%kﬁ!'@&’ B e aﬁ hﬁ’xe ﬁ*]/étf&@ nnté@ﬁﬁ'é s.‘)fr!ﬁcl?é&u&@ Bfthe orid can

I nt enSItX each y neasurln
thert he usddatokapentifi dheasadubiding en a@ﬂ%@t larﬁhq ﬁrcefns‘q ‘ﬂ%?mﬁ‘%“r?@%“ of the

Tesul %}?le%mf L6 R eﬁﬁ?ival&ﬁxﬂlf@i' @&t&ﬁlt* kY B&hrﬁﬂsllya&ﬂle‘r&? It is

s scal daccordln ly. 'This will mnimse
mp@ra«vd Biet erntSeptionl ATES Y ﬁllnmt tig=g o thigchgvld &@f@ﬁiﬁﬁwal@t h’é i be

pﬁ%ﬁfeﬂaﬁy RO YRAR LRdfiArhd b dhR I rBeAS, bidhitk PRERs, or indeed
ound, "for pattern recognltlon of said bin

fcw Bfa PO b oph 0 qjEfEre cppogigimizy depending SR ERCHiedr ?qq%gg%dp@mgﬁwms

SucB3GBecRifgAYan bNEAFIBCd RRITNBESly Ur re6MkIyafiéraYthe camera and either

immediately after image capture or at a later time in the future

Figure 8 shows a mafrix illustrating the digital information that may bhe obtained from an

array for passing on to a pattern-recogmition program used to idehtify a molecular profile.

' The following model outlines the example interaction hetween a scanner embodying the

~ present invention and other devices il communicates with.

The device is preferably able to communicate with:
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are identified, a virtual grid can be overlayed on the

i mge, locating or other non-reference 15 binding
w@arinegisl . The background can then be renovedP@naudee/000264

i mage enhanced using techni ques known to those skilled

in the art. The average intensity of each square in

the grid can then be used to quantify the cel

bi ndi ng on each dot in the array A quantification of

the resulting scale from d3 g, 0-100 or equival ent

pi xel intensity has been easily hi eved

expect dintarplt orgipspal fORRLER 24 e%‘f‘igrs’w‘éﬁ p?thalo comput?fs and

i bi's shouhgls Bed aGieMaR| @mplyt with gmhtelg?:ﬁuamnmnncatmdstbyim'ds

the person skilled in the art, that nore reference

bi ndi ngpndRFAFfEEs, or i ndeed femer could be used in

di fferent embodi nents, depending on specific

prOcessﬁﬁﬁaF@ﬁ GpRBSEnt s.  Such processi ng can be

| et elther L ocal f
F ERring AE b resr ol Rt aﬁg?ﬁélb*@%?ﬁ%@m of

a sheai:err efnfuﬁ@lﬂlg’] theh @rdset umserﬁipg uwidl 885 auttipgdy ifor an example

IIustrat|ng the digital information that may be
impisaeRiaHeRy froman 25 array for passing on-to a

pa fern-reco gran1used to identify a
ecal sesmcceg me%af]ﬂéerof ol | om ng nodel outlines the

%Wa‘i dr @ia?ﬁp@é HeQRahatiRedoRd 5¢ B he siniphg, tb Iue: shide and
pr esent i nvention and ot her. devl es E% ﬁogﬂﬁﬂh§€! e, with or
allofingt toTingubaigethprewashiyg Shecyids %1“93 Bae e
w;t’ﬁMui IEherM@d 2%@14(@ Qd Geskds E@éeﬁh@p Qrbidid) @3B farrhdhisExidewvhialor arithout
Internal - conputers and printers, g gp@@ hol o —
ﬂuﬁlf@fﬁﬁ\ﬁ‘ﬂé\ﬁ‘éﬂﬁamlwﬂ?ﬁ - HUOrochigne AR, Efa f sy %"PF samp
tpé YRl A DeRRl Ritte AIRTLIYL GRTAR 23! e domakittlyder-al gee vaihing in
reference database. 5 In the follow ng, exanples of

PB%Fﬁ%W‘%W%EE@%eS precedi ng and fol | owi ng the
a scanner enbodying the present

til t
Fnb@ﬁ%&ﬁ%&&PWWgﬂg”ﬁ?F%?ly outlined for an exanple
' (2 a"iilq%%mp?sr? x‘?x%ﬁo £6&di ng the scanner: By

are devel oped by

tr afh% oSlahb9 Jeﬂ?&b%ﬁ%&ﬁ’m'ﬁguﬁﬂ% ridtrfhEs aa%au;a to enable:

Ilomnn I't o I'n en washing the slide in

phODSphOF”QH{gt,ﬁﬁﬁﬁlg%{b Neid BBSent Wi ce, With or without

chem cal agents to access intracellular protein

conpar t iRMelignGombiitati ol Weh@Ubiolddadnma adent | y

active nolecules e.g. fluorochrone markers (refer to

di fd er emllogstopictoptaidnd Be cléanpd seiskaediabdrained ofanyiflnids that may
referencelto ﬁhgqr 9), fixing in formal dehyde and

t hen wadHfgn Re shde.

. Accept a standard glass slide format or equivalent and sustain in cxcess of

500,000 operation cycles.

Figure 9 is a schematic drawing illustrating the optical geometry in an imaging device
embodying the present invcntidn, for the operation of dual detection modalities. In this
embodiment, a substantially flat beam 116 is emitted from an LED light sourcel10, capable of
variable wavelength emissions towards the underside of a sample slide 114. As described
‘above with reference to Figure 4, a narrow portion of the light beam 116 fs transmitted through

the slide 114 and emerges as a transmitted portion 118 from the lop of the sample slide 114,
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PBS two or snore tines. 15 Processes follow ng the

scanner: The slide will be disposed of in biological
woreie7703he scanner is preferably designed w tPCT/AU2004/000264

suitable materials and features to enable: (c)

External cleaning wth a mld detergent. Not to allow

contam nation of the slide (biological and other). 20

Al'l ow slide receptacle to bg cl eaned, sterilized and

drained of any fluids that may spill fromthe slide.

Ac r ' o i,val nt an ]
S aFe GnfLARA drathiod B Rlay®, (B BRI it GniSils shiides
whigh flyorgscent menlserd lave bea wiidjsad) b ud;tltﬂértthmgemhee e paeifdular molecule,

=ucll g@ggt;{l}f ?Hﬁi\q}e%tq P%%Eﬁ% ég%f? ﬁ‘ghg per a?sl on o H’n%imgg‘ﬁ%f’f"% 101

CHOPPM& thig ¢rehodiment wofviostaineyithiditywpeticumen et gihtsiiadbleyfof dx@iling the
fludR& C
RSB iyl LR YR D SRR g e
in Figere?. dhedlighp emisted froms the ﬁllqr@eenlmdrkemsrw@s cegattied as eligmeeng from

a&mt Burk& f Aetft n.2
RS S0 AUES o RBESURRIS AT Bl B s o
hﬂ@ﬂﬁammrgé@e%mawmmmted portion 11$ fromthe top

of the ggn’pl e sl.ide 114. WD 2004/ 077031

PCRCNuBBEs) bo Aot p4miripr glemeat 1 22.g# rRartiasn ofl dhsc pinbidifectional

——

(=

fluoreacent @Ht emisQon, iltcatea P hieovs1 d40R dﬁl&e&gﬁﬁﬁb Q&gﬁﬁm&ln@ﬁ dbflce in

h %Nh LI uorescent markers have been utilise
© {HB /L  HYP FHLerARSEyferablsol opeghpqnac pad polyshemi¢ dctection 136, such

as adisier K301 RLPTI@b@hhppropridid) €162 84049k Qxfgullaf puldithd o@ﬁ{cmﬁﬁﬁm it
beam |, | ht source 110 is .chosen -in

Th
can 8%%8%35#&%%? Hﬂf@&lﬁ iPREURP & Hi of ‘ﬁq ilugyating light Be%véll%ﬁéﬁqﬁed at

the Sitiirbraklbr@er A2 e@iyt kdtg mﬁh End sdshbi@ RECANE: [REHEOHSAM, ie. the
esul, si,on of t frgmthe fl rescent

ool Rl R e b ik ngen He- o

ted fro e scent kers regar.ded
as oﬁri gpusal ﬁg‘ﬁ‘ﬁ?"“’ 39 158 e g%f’%%wmt hgf"ﬁe‘%}f’ Offyy Eequiring
remmtmmdmroé' Gitwbo ivadged, isghtirested B8R tei ik doud 20met kRKr cO@uirfifly or

t aIterﬁ:ﬁ{vjeﬁ'sf?r eac}} m‘lag ai} g&gs%glé ‘f'ng)c/)(rlal ybbd.svl\'ggel!&g?é ligewp%tpe wavelength of

reconstruc ccordin
lighteiflatrimating] @om the fariizhosousk: spivexiontes i theckticnab waldength of the
finodebddRM t . | ndi rrow 1
volgr U PIEFR mblolft FThASLAD. 1 09 SRNEL AP hfurife o
diffegent Alnpriesrenilycantine mobsantes acmmibt élrmmmvﬁ ohromdoorarfiflet planar

mm.# |5y QHJ Qgﬂl&a Qs LaEt Lioly 2% RUG vcaﬁ-eﬁmBﬁ‘g legus clgéiega:tltouall mmlle

roug riate selection o angu 1 on
depea@en@ mthqpqalv@vonl@lg defigetion capability of camera.

In one embodiment of the invention, the ling scan colour camerz is arranged to delect
diffracied or otherwise deflected light during a forward pass of the slide and fluorescent
emissions of light during a reverse pass of the slide as it is ejected from the device. The camera
accordingly operates in a monochromic detection mode on the forward pass and ednverts to
polychromic detection mode during the reverse pass. On the return pass the slide travels at a
slower speed, allowing for greater exposure time to detcet the weaker signal emitted from the
fluorochromes. Suitable band pass filter sets, such as Omega filters supplicd by Omega Optical,
Ine., and Chroma filters supplied be Chroma Technology Corp., may be used to ensure that the



10

15

20

25

30

can be ensured that the transmtted portion 118 of the
illumnating |ight beam 116 is reflected at the
worzeosor7081 enent 122 away fromthe |ine scannerPCEHABRE4/000264
as is shown at 126, i.e. the 15 "collection" angle is
offset relative to the transmtted beam portion 11 S
The optical diffraction/deflection and fluorescent
detection, both requiring leconstruction of |inear
i mges, are directed towards the, |line scan canera
cﬂrfeqt twplewh dor stisnlatipe grcitaion mdnawﬁmm pedke in eespeet ofrdlgeselected

f |
ety B8 S 0P ARy D S S AR s s
that gpigetalde gyniipting lmlwed withows ﬂ@wﬁ ifersyind asiag g@fhvaéwegulated

dxschﬁkf‘naa&z fhl e 5%&?955& Xheacﬁﬁc' I)'Ei) ﬁPinE&ﬁHn?ns%os@P asez%ﬂige.ﬁrtab!lenfor the

anot her enbodi rent tlpeX|ngo
ceﬁtfacwcgr@p dleprorirome i widl hmpnremteds thetdwﬁlevmrttwolwr 1) ED’S may be

usedjib P pXr am&}g@idepllaﬁ%atff v cx%fhs%ggaﬁﬁtof B morb RGBS dRes. Image

er 1n an alternative or

rwo%&mtl@law@u@mﬁabmﬁa Evatbigdascd fanup @ moreodisitdh dmages detived

fronPQLl GRERBRIdoBe. det ection capability of -canera. In one
enbodi ment of the invention, the |line scan col our

c amﬁé Bnap$ n&h:faﬁéiﬁ},ﬂﬁd tfcelSing ploceddbe réfefrbd RGEATbURIE with reference to

se._defl.ec | j ght duyri, a f.orward
FignGge TR e lvehed Tanre drhSiemsaes wh v B of Fgure
10 dn@ VR RoPpaSin@fimbdee, Blel idQgias dé\Ilce! B 6 46 k@@ratet Aipitahéata in the

device. The canpra., acco rates in a
G RSB HBE CF IO AD U DR OO P AR e P o grbber card
forn@@Npat bbthe Q:amﬁ@dj@?reﬁmn@l ﬂmcgﬁdebmr amdmwhu mq;dsiuemw image
reverse pass ere urn as e travel s
(P e P S s T oF B ghat 8 22, et pibepieig Bpipeare
impélet BE tavi &tﬁlﬁéﬁ%ﬁ!@g@ a@m{m am Mt echcheramimiye idnsity values for sach
bin fl uorochrorncs. Suitable band pass filter sets, such
d§§ ga filters supplied by Orega Optical, Inc., and

SRR S B8 e L Sy P Y P e

hzghﬁﬁﬁbmyz@@ﬂatt@mmxel mnatwsr Bétandthee Iomvgtthgfthﬁrlmage to eight levels

t| .
of g?‘e&h{gﬁ eﬁ ‘M-:gu e m@gﬁe%ma%?% %Qw %?g% d ﬁlsﬁlgﬁ)gfgtames of
con@nigif éma:bh yhet fhmugfha cmhev mnvglal nrgmﬁm@ﬁﬁ ap mgbrw o #ers Eide Smenthing

remiE or r&h daqg ;&pﬁ%%; #B%Gh hi @hd rlhdt 2 ﬂ@ﬁamea{&ﬁmwhh d}ékged and
ters usi t war e- reg ul ate

leavel geysy The i mwasa B RONVEHiEd exgbtﬂ%@éﬂrﬁf gf@a@é 2 lqawéthm‘m@ﬂle pfigightness is

forn%ru%ﬂg %%@ bit 'lcﬁ)k%(iﬁﬁé‘se@ﬁa Qﬁ&e@@alﬁﬁia&@mgﬁtﬁa% ledelro Fhe following

I'tracker green fl uorochrone be appreci at ed
Va‘“ﬁh altamsb/ 1634 BuB: 16 3% (-2 188 Thebmege phusl Bighingrg ggluppused as an

indeRt9 Ydol & Fnib m@ﬂ Fhe BARARicOhct e Sh LN BERS: F@PBRICaOhsed to usc to
exclting nore’fluorochronmes. Image reconstruction
cmﬂ&#@&wm%th§ each bi ndi ng. event is based on one or
nore digital images derive each det ecti on de. .
Thahe FREAT HEP bt FYPHY %ﬁ&a%ﬁsw &l R BPECRE Piels 1<, white

pixdis?ﬁaﬁ[rfg@ﬂvdl& T28Y] THeShoces thaverk&f iRy BANQE by @isiting every pixel element
inside x and y loops. That clement is treated as the cenire of its eight surrounding pixels. If the

program finds a centre pixel with any pixel of the cight that is brighter than it, it matks that

' centre pixel as being on a contour. The marking is donc by copying the pixel value (holding
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10 Figures 7 and 8 will now be described in nore

detail with reference to the flow chart of Figure 10
wa@ea4prm3acconpanyi ng i mages. The i nmagi ng devi PET/AD2001/000264

46 generates digital data in the manner previously

descri bed, as shown as 110. |mage grabber software in

a franme grabber card formng part of the canera or an

external mcroprocessor conmgtructs a conposite raw

imge (Figure 8) fromthe sequential |inear sections,
onlyang of thvalnes d42,4,8.26, 32,@&@) ll‘flhe: e ond grra0th thORIr diihyl fhe pvcals of the

i as_shown at 134
°°“g;§ﬁ€'?%?£*ﬂ?ﬁ@é% FERECS 7 iR BreeRie BRSO s ipees with
pixely sehto 25-‘rmc¢n€régenqgls@n esnimm gncﬂtohimguhmgmy lvméswﬂﬂm outer edges of
reglﬁl‘[ﬁqgﬁlm B’g dEuﬁl@r ﬁ"l 8§ hél bOH;Q gxg l#p CtaLﬁogﬁ?un ggip fg%vcg rfﬂjnt ﬁ\g Hnage

frequency variation p| Xel
“fFé%‘Fﬁ/%lsﬁhqvglatﬁéOmrFa@ee tO:A ei ght levels of greyness on a
arithmc scale of brightness before generating and
gb‘? lopatioy and identifostiorf 0@% imegrc@cts within fercontowt Ies beark and
the afnfan ALOM R, shQ
38. Eﬁi%rmoit‘}‘ﬁll n c%ﬁv%é“%?ﬁﬂ%‘? n‘@?fdi %f%@%ft soeﬁqgg Ina
S“b%ﬂﬂ‘&m nomgalis AP, Eaee whierowh esarintbd wilk tl]eaglgeut lmedoceurs

to rdnRAY xR dai'ﬂ?l%ss! Red6y ﬁlﬁh&%&%%g @u‘ﬁ QPJ o '.-.1 tge image

%gr y on.a logarithmc scal e of SIS
in o g gddress spatial yariatiens apgineatities agross the amm Iiarau'tlcalalr, chqtegpatate

bl[l' 193t | t o T i
contBi ﬂi‘é TEMaRR ﬁ%Yrﬁ‘{hS gg&rg r?g&l%gé h%ﬁ%%e\daas lz{%§pﬁ NAMELY object. As

°a°“b‘?”f“6’ﬂf ﬁ%%@ %Flﬁ%% i EEpIs60 aied 80 b o oads preseteedl cargaptivgith the

samadihiyisionse toudariasiRes WReidbhBictidd 816 Whe@&eé’ ﬁwen contour
hnelmig re used to use to create the contour
et e PiRETsedor agin By aking pp ampeisrlgd é@ﬁiﬁl%’ﬂ%ﬁm@ of

' the pixe &ﬂ&%&?ﬁo PEceR! e chrrBpondE bRmeR i @S NRYI B0 M MRy Obhich

ocess traverses the inmage by vi'siting every
W%Bm%ng-{%‘ﬁ?E%ln inside x and.y |oops. That elenent is

treat s the centre of its ei surr n i xels
| TERRESB bR i Sy & Sl FEF i PreHgR el i
foung fto theen megher bhatnews(ub;ﬂrb@kﬁ‘c&)’ cdobaiR, il codrdindVey & dabRl o the

a.cont our The, mar ki n
Im&gggﬁﬁ%ctgn ﬁ" Sd n}]e}? ﬂ%}zjngxfis \‘P§| ‘I‘j‘ﬁt ? h%lF é}luﬁ;bs %l% c%m:our line and
classﬂ@@ﬂﬁ@@ﬂ@&hﬂ PE&H/oAL2804/ 000264 16 only one of the
values 1, 2,4,8,16,32,64,128) to the second array to
holhg @ﬁh@ﬁ finds %il tbe| e oft the comourt liner anidi Mers codh trfteas “Alroady
Proc&s@@g‘?n ﬂ-gh%.lfegéub{oﬁés%da%ﬁf 'itac?fsgoffemhﬂetw§%@£c %‘r&Qﬁegq?n%{() and

he i mage
Reglgn‘li’&b it bpd Ssrromesonding¥. ahd Voonmlinakes o@ew medl uethe @bntourdine.

Thes® lﬁv@ rau%?sg @éerﬂifally li&d hlp '?ﬁe [}{lﬂélg hn e %{M 1{1 ﬁ c(gordm ates
nei ghbours. pi cal tour map deri ved r%
continzd g these o Fn“%garae then gomd doan atray Abimage Fﬁbxgets ic kOwtour lines)

whicll B6tad QGatdrai taNdxdidanbhit iRad stk % w%h as h@ﬂﬁlb@lbéf%%cﬁ in the

wi thin the contiour |ines oCcufs
object, and the grey scale brightness of that object (i.5. of thc contour line whwh containg a grey

scale region of ihat logarithmic grey-scale brlghmeSS). ‘

The result is that each imagc object (represented by a contour line) is identified and

listed in the TmageObject() array, and can be rapidly traversed by processing each pixel in the
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the confirmation of and enhancenents to the
circularity are provided, as shown at step 139. In a
wG@aipgerwent normal i sation step 142, inage enhaPCEABRI04/000264
associated with the contour lines occurs to renove
excessi ve darkness, thereby further inproving
circularity and normalising the image 10 in order to
address spatial variations gand intensities across the
array. In particular, each separate contour line
listrof pidelsi fogthby ehact. hﬁﬂﬁbﬂhﬁeﬂf‘bﬁ%ﬁﬁr SbFechONE b L(ﬁ'ﬁgdr; blexqm%sthan 45

ar,at e_i.nage ,obj ect, each contour |1 ne
P"‘%F}fggﬁ fl}aBgOthieP cb‘i" |1§rc§f=f@dwh§u=wsagﬁ Al ready ‘

proﬁﬁssed ame dimensions is the

i mage. S is é‘wmﬁé g ﬁ'ﬁ‘f“ﬁs |®8ﬁ‘t’¥“f‘$‘%:§?‘?%‘i‘f‘ﬂ‘al§ dots). diseepeihe slide

hasalrigd mehPles koWt andl kdag amo@b?ﬁ,a@y nbeen processed or
not, by l.ooking up any, pixel of the line. The
c odmd.gemiviees aref thenlcFassified i bemg chi@ars ack. The (ﬂﬁ@lﬁﬁﬁlﬁh i"é%:vf:ri“c:‘rmmi

by § RS MAE ol 8HNG Inhak et ARipf, B SHET v o opp which

Progeisgss cYay ehject omifhe ana:gyA irautine Rusaldo balcdite ﬁﬁdeﬁg;hf &TMhe contour line
£ r o a

S b ey f S P S o

meanp i is § Hegelisp ent mmﬁsﬁmrmlmmde Hach objbnt bbs 4 ccmdgudub €ontour line.

The' r%é&ncojls f e ﬁ{e gé?%@ctéghgcrctg Joe l{ﬂc ](J:crsglog P quh tengre of any closed

classifles
obige}, g algp jis ﬂiﬂ@eﬁgi' gthe Xofnd {¥h éimomsoUsmg iineimmifctdnagef the object

and %@@1’3111%Pxnﬁv?mdtﬂnr ﬁ@%ﬁu {) hAFSASAL: mb ?b\,!%cg gi ﬁ@l}lra&?li,%

Processed” array SO returns

Regh@ Réshlt 8 dhat %%ﬁélﬁ‘ nmﬁe toﬂp@éts rlﬁal Ho r@as&ﬁ@& @S Qa%\gkrn gI‘the are

nd V._coordi nates of each pixel 1 n the contour
“ancHitSfor s captousyof detseit ihalarr;?y | Fhsteentrds ctﬂmrm ofghese ichjects will

‘cmr&fde mﬁim NhOthtrbd motsTﬁethE’ bt Tﬁ@ﬂfogésé‘ 3k ﬁﬁatﬁl@ tﬁ&@ toﬁje«gg Ged theis

se two are then copied to an
“mreﬁ‘rabeéksoth? ek Q? fhe Eﬂ%%‘?@&% the A6 somgpvhess o mea@am, gridgilows the
virnf wad b bk heupickeliEnddtveaeh | mge object, as well as the
nunber of pixels in the object, and t he grey scale

br T@efmn’ags snh@iiceinB@troins eftandd th€imapé id Jﬁ@w‘bﬁﬁfttﬂélfanéd dFerightness
i on of

. ch ai ns. a ale re

that PR Wfs.gf@smd?fgv%%?‘@hﬁ#ﬁgﬁdﬂ Ellly comirgg of @g nfemsonhgts of

the igag«‘hb,ﬂ mgen@mrﬁ 4k (rephe sant ‘&ﬁy byls OB Thiz AR nal: it casicr
array

0 d#tgcg rEJléx mg mc(lﬂmgn% Ingt ed g éx% Bi}%ﬁ }%E@?gﬂ) t%té g(%fgamo%what to

enhanee duhmmm:ﬁ@mwOWOBl PCT/ AU2004/ 000264 17 list of
pi xel s for that object. If the nunber of circular
obPeeway @i dissorss whizh bsigghoserbavels toraain ikﬁ'ornmmeiqsm ikl fersthe first

logaﬁm ngﬁr{égﬂeba %dt 'E@&Smé §n(j 8*‘6%9&" ?%lcw(s '{%fulc E'Eﬁsuﬁag:est levet).

hi s I mge IS
CO“W%@@W@W@S ﬁ‘@tlsi) to lﬁé ruh angt atm dubliie: mﬁughuieaseaderwhfé The

fimst Pév@l%ﬁtaﬁﬁg‘&?fca@gx‘?e Sl A8RLotet sSaRNOFE Vel 1. Then the i image is

teprocessed to show only the information betwesn the Brightness B of level n-1 (B,.) and 255,

"This 1s done by applying the following formula to each pixel of the image to produce the pixels

of the new enhanced contrast image:

PixclValue(%,y)now =Max(0, (255 * (PixelValue(x,y)os — But) / (255 - Boa))))
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5 I mage objects are then classified as being circul ar
or not. The classification is perfornmed by a nethod,
wo bat/ozioal yses a single i mage object. This rourPCTaUR®4/000264
called in a | oop which processes every object on the
image. Aroutine is used to calculate the I ength of
the contour line of the object and whether is a
cl osed or open object. Cosgd neans the contour is a
l oop. Open neans it is a |ine whose end points do not
~ coi fbrallifixe] bodiin@by 9L 6 theisnage CONt i guous contour |ine.
10 The routine al so uses an | mageQbjectCentcr to find
t héWhas ﬂteIMm{(Dfun&thﬁ sty ErBured thano oSl h@@h%@émxv@mghmess
| so its dianeter in the X and Y directions. Using t

circunference of the object and its diameter
ne th n.classif bj ect as

i nfQL | e LOout, i gs the .
Ci r’lglulmg% eg{l‘ancé 'ma%}é i|"3é]scl?f’%p Sy feﬁﬁlfeqé‘gf’flé‘i fﬁ"‘i“ﬁé’b?e to obtain a
nevoist etcontonr ebjertanTib asBidésd @thpltlgiceautafing thElzasel Wi@mess regmns

@dﬁ‘?’i}‘gﬁ &?ecfts%d E&@ss?iﬁlné% jﬂgg qu%&ﬁlf @rﬂat&geen@g r]{{g%/easés obviously
omified Frothige gesand e@swﬁf protssinn 'lIhiEstqr Isagtowl ae 14, afed plwfng of a

bac he tas I'ng the array somewhere on

t herol fRGBs cAHndde tﬁé"ﬁ'riyhﬁ smgl'e rhgslﬂ?érm-rg i &a ‘&19 al16:ss th? itnage of the

accq{atel al i gned over ance

numbgy, @ %fé“'émﬁ?@éwfwm@até fsdlmsowv @Mh;lnst%am el Elixodgram cells
are bifd (G161 REES Thé Ridtopra@bAkASs 3l Qérgés%d'tﬂgfgéé"ﬁ{a%@ R?Vlilen finding

This wll enhancé the contract of the

colymns; the grooordigate i thengirgulangbiscs ioienered. LAr smiarritocgssiagsed to find
rowk, Ibvat thﬁ;&ﬂ'rfcy the @lsioghabd ib HRwh ¥hR) BRLESR and b Ss¥rl! anﬂ? iﬁgor!dfngtes is

regions: indicating d

det ect circul ar
revegﬁeéb,ff{ f{agu%efo,l.egmz@c hlﬁ!@grﬂw'@a shoytve mpifoncach ashimemc e

di tlc cu ac tQ di scover which
or A Tiiiirech R RS ) A e he oG R gy eation of
eacht dodurdin oisthe ghio gar et ibaiGed) Whight iRQS Srel @Al idohad d@@ ) me M@age 1o

ons startln at, the darkest |evel).
ma e B bl i FReRBoePish oY Snfauib, & S gl Rtceton of it
pealst eps, doubling in brightness every tinme. The first
| evel containing at |east one suitable circul ar object
i sHlthbpdaleof the hikleyretns are sivand,td ¢hey mageclos]y-api @ﬁz&?p@ﬂﬁ the

slidd i&l&? gf&%l%f slte%f%d 1;% | zg&%{g&q 9‘5@1&3\&&? ies[na%a 1?&8&%8%8 gy }nﬁ% help

to dspythg bllsilmmnﬁga @rowmmaoﬂlbe et A axebulbﬂxetmmmmm ldagt some of
the %@ MIL&J&% omhlé \}r@r arOnobflCand %@W%ﬁa%@t&% Qm& % separation can

i mage: ue('x, y hew
be eyt "ﬁjéqd\/%uﬂ“’@(% z@gﬂdconwgm) scple(1@ BEdevelBhediBe)yoen (N aray design and
the 48P 4247031 PCT/ AU2004/ 000264 18 for all pixel
coordinates x,y of the image Were the Max() function

si B&h)lm@éésd!bje@ﬁls et ® SRWY @le":ﬁé{ﬁlfit?@ﬁ?d B SO/LME. Any image

brl%htn
ohject flazged ag clrcular and lying on a valid column is allocated to one of the rows found

virthf? f‘ﬁ(t)\«repﬁéﬁn a??%sﬁo‘??ﬂ;ﬁxg o entres breaks the

providing it falls within specified limits.

' Due lo various faclors, it has been found that it is not safe to assume that the row skew is
the same as the column skew, in other words the skew may not be all due to image rotation,

some may be due to other forms of image distortion. Thus vertical and horizountal skew is
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val ue. The new enhanced image is then conpletely
reprocessed in ca second phase to obtain a 5 new set
w@toogorosur obj ects. This includes conpl etely PCT/AU2004/000264
regenerating the 8 I evel brightness regions and the
contour objects and reclassifying them However, this
enhancenent process is obviously omtted fromthe
second phase of processing.,qThis step i s shown at 146,
initial placing of a virtual grid 147 over the inmage,
ren@d¥ed EpSRONHbWevEL, SEis hsshlfed th®e b ahd ', GO Werocfist(;rﬁfns are
arra¥,, a Single hi.stogramis drawn across e |1 meage o
noteprgectedy number of circular objects with a x-coordinate
faIéJ i n% into each histogramcell. Histogramcells are
ond °p FaeR eridjcglumniund, theslage afibaberirmmy isddentifipd by Siting e straight
linel th €he/t, @ édbraihatds T e TREEL ohYVRRMalskddChs Tlling Bl ISty s fitting is
y-coord| t@ of .the circular object is |gnoreg. (A
perioieq ‘é?f"ggﬁ“o wlard;least rgugres sgethod, dhe plpRgof Al fhe ohpransiis peraged to
find the abérsdeO@fiaa dSwdtame hﬁ&EWTﬁJT&:-%’Wﬂ%st?ﬁg iRFEP R B0 in the
coordinates is reversed.) IT the dots fall

W X .and y-
flovy ?ﬂagq%%‘f’ﬂfm's‘? fqud a4l copprisdhm ARicptlosoRp leted. peak for each
col.um.. 15 By | ooking at the peaks and finding the
best{ ﬁ'{ee’él?’a§¥ hay, gﬁﬁn&%ﬁ‘ﬁ?‘@t‘ﬁ“&? HRlysis d& Aenegisd Gnee mgeenon the
enhgpbdidnsiewed haagy reckresting bfage dedt iahd eshtowdines Snd Res1R:Aife the

. ' w,.dots in the . e.to nmmke this .
imafd Ol Ot St el g B s BAG ate iiped fog s i
phagd | ow reliable detection of its peaks. If the peals
of the histograns are sneared, or they have closely-
spdbest dguler peatk obiecl dalling) og|dobiemi roeg éntérseciiors beitiy reasonable
bouldeRVYRH cladfhicdiad dak IRhdr AR, ' 9l 9@ 081 are ;
u’debuggi ?IS i‘t may %g[ %’Btég%ﬁégtév%'go@ﬁllagssﬁetgragrqutsggdaarﬁ!gmred
for ¢ lipgipadrocedse i mage. As a result, the position of at
| east some of the rows and colums of the array are
knSWhETSEABFX Bre=abH e 2aslqoliiom Jeppationg deciiedsiopancitie epproximate
X afBW s @&lcBhdySAROhe @hit %&P&t}?"ﬁh&@ Qéail::;.f %gﬁ;ﬁﬁﬁ Bk to convert

. _scale to be devel oped between the arra sl gn an
TmageRIXEp oy Jrp gdydice IS ge Himspgiges Bhfbe Eidg defitiagcepney wisted to
dimaRRnOin 4k phidl 6th fhadel iGihbidartPONSich I 5PRIRE M diadd. | MagE

obj ect flagged as circular -and lying on a valrd

couhmtgi;at insl lasttlfcomml edfthe_sm;ﬁsr@ﬁase?he édoi@wahé Sy D_ucﬁzmim over that

Qviding,.t.falls wthin,. specifie imts. to

part YT B ol S, e GREREAG o st ol o ged 1o
colutnps afthe meay, fiat wikich ¢ad\We Mol iost the Be offiite: 3% tHehemsiaihg WMlerior

| colikEW in other words the skew may not be all due to

I'mage rotation, 30 sone may be due to other forns of

IV\(n)Rg g\éégi/ag 17)1%3 {(1)1% Eﬂ%ﬁ@%@{k% lé'gglés 4(ﬂ£]pTB§7Q& ok 43 quli%l.teds a% %}’éu:lrcsl 0B.
The centres of the co-ordinates are located by finding the nearest image data to each plan corner
dot. The enhanced de-skewed image is overlayed to the operator with the deduced corner dot
circled. The operator then has the option to locate the cornér dot, in the svent of ‘the comer dot
location failing for poor quality images. Once the operator has clicked the final dot, the

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

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

scalc between images pixels and mm. This allows the virtual grid tepresenting the plan of the
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renoved separately. However, skew is assunmed to be

i near and any hi gher order distortions are not
w@orosetioed. For each grid columm found, the s|PEEATGR004/000264

that' colum is identified by fitting a straight |ine

to the x,y coordinates of the imge objects flagged as

falling in that colum. This fitting is 5 perforned

usi ng the standard Ieast-sgﬂfres nmet hod. The sl ope of

all the colums is average o find the average -

s Bl of Bl B oo oty ERET oy O i o Wiy aefieh Bt eppoas
cenfredinaks ewd gudsqueret ed by an anal ogous net hod. Once the
i mage has been de-skewed, image analysis is repeated
ondée wew & apd ytshales te whuavettcitbng pixskk eoveh ammgleylated by comparing the
disthriceSthE Qt}} &Q}r&l%%oﬁﬂee%ﬁu’%n& tﬁ@{(}ﬁpw;nek' d% ¥ %1%1? in tthﬁ eppropnale

re-classifying t I mage objects
diregtitia et e an digenskefrhory @t@geslyememwms kiarméorrm the Slide
Defiddioy, third phase. Those circul ar image objects

falling on colum row intersections within reasonabl e

bouhe giw e3e Atardet Biesish R Ao SmadRtSm rSH N6 thé s%ﬁétﬁctwe

are not classified as dots and are ignored

than; HF eSandgiehiprodimnssholding mogrepively Gl putiandy rsalztmrs rﬂzmdo not all
sho@ l&li:aﬂﬂ)ﬂﬂﬂ@ irSdR AA RfitionRITy, 3 CEmpIeI topl & HERAR hﬂl? Fra be almost cxbscured

@B‘g X and .Y scal es (Wiich may wel |

by fSE'I“'éWF ;‘1 twfwezc,@mg 4858 I WAV ESHUIY/0p BTOgEEE Ve @mweﬁﬂw slide

stariiffhg ShelbX & totthi@, HN 0L Mive Snay BEFAceRidehRA Th 8 SadliBr ﬁr@(%sses
slide definition can be related to dinensions on

Sm"&f’?”é‘i/mﬁél"l“y veafreos) s visthle; ngi cated at st ep 152 |n
agr.am Theflrst an t colu th -
Tl SR RORB T JEuien"F uSLiPe ABPLRRT R M Bl o o vertca
duc,cth:at Fu@@ par depofticnh @rd comgeted ab dhm g:smgehﬁémﬁwumﬂmcaie derived

Kk d \
bS50 PO b 3 8 oo o

the bf@t weich heves (m)fmmlnla imapaolieatgrecaghized orlefl el tighn 8dgeAis and (b)
I evuthth irtual r|d|

o GEE08 Y o ol TRl sl A B ep o) Spgeptiaty moving

the ni@ndqvelslhmhdb reage @nopidéelea b Gme sand shmma‘tgehb toial dibtamabi bagveen each

i : t & ! 53 15tan 8 .
mag%%}g) éﬁﬁ[aniiée%ﬁ%&ﬁ gtﬁ l%’?%ﬂ% ‘!8?};%} %1%51'21@ tcft C@”t%ﬁg 8 pinel index
is regprdphtsingihg Heretive. Bddy Mtﬂmwn@a cmﬁqﬂet@mw IpexdiculThipcation is ihe
best%ﬁ%é%%ﬁgﬁeﬂr%qﬂohﬂé ﬁém'ilﬁ. ol th@% %Qghggglmg, the corner dot,

i'n the e e cor ocati'on failing for

PORTa datihd drvor id ALK, dadChtchddGcRREY GLRY sclijf,%ﬁ dnbi lafek ﬁas to
final dot, the locations are used to allow the SIi

thc‘iﬂ“ﬁ?\t"dﬁ%?“"thﬁl—i‘mr%ﬁfa"@ég%f’wﬁﬁfe‘ggfray Usi ng the new corner
do p03|t| Qns it is ROSS' ble to,cal culate a nore

PR d>EoHEETUng ForaRion Caraigd 1R AVeTied e mptsde niensity for
eacrmw aﬁﬁﬂcnﬂ_ﬁﬁdsls pbi@MvEd. tihnaity valkad argéad off B 19581 1B G: tHa®n in

F1quz. ﬁ)‘l asus ogram 162 is formed of the image intensity from 0 to 255 of every pixel in the
grid square locator containing the dot. The local background intensity 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 piiels which are dimmer or cqual in brightness to M, and a brighter sct B
comprising all the pixels in the set that are brighler than M. The number of pixels in set A bears

a'pre-set ratio to the number of pixels in set B and is typically 50%..
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WO 2004/ 077031 PCT/ AU2004/ 000264 20 array area of the

slide to be accurately |ocated over the inmage of the
wW@emwap7703p each dot appears centred in its ownCTAUZD04/000264

square. The new x and y-scales to convert from pi xels

to mmare cal cul ated by conparing the distances the

Xx-y co-ordi nates of the centres of the four corner

dots in pixels in the approgriate 5 direction,

agai nst the mm di stance of these dots on the array

pl anavidg etvatinddr vaieH figelsSirk gt ofRE 0Bl bhMaroudd ?abB\QsW iCRAEw easy
to ohiS Qaégen be%%use the top and bottomrows-of the array :
o calpylatp thegelpfivebrightpssyaf caghhdat the | eft and right col umms,

hol.di n rogressivel y dilyted antihody, subtypes that
o T PRgRE SHERTY, iPmine e oo Bsgesr Al eriem e te dot
region ipied toe its @plenisted aidiua T HeigoiEhn BRo alchlsd conlisatidathbikels that
i d edges and_waves

. f.luid ur i.ous | i . framfl . : .
ie ity e g SR HRARR BoerlPting 4 TE°tpal s P et rRagitg 19 g fraction
of thaet pigdi é}fﬂh@ gwﬁlb thnﬁddt.dﬂje iten@innidd (DeRa)Ss ERYLHAYALIRRE Iess the
" tifigd jin.t rjiher processes, since sone rows
loz ‘rr%;’%/ﬂﬁgl\l/néﬁgr’rm%sts c%%‘ﬁ%%‘{aémvei‘si bl e. Thus a different
al ' [ S ] ; | i.de pl vef th
L B! Bt tels bl bl Rt Gy gt Wentred by
dividiagthe aum by the sotel numherer piadls ireidetheutoi, g hidivg, fapfionakpanat e
scal e derived 15 above. Then the slide design is
coheBetugalyeyis shanforpsd iy iaking thygneandivaiesialuh end nergelizing it to
représ@@hil 2@ £ aghil® cRESxiIR: o BRI MNRER L %ov%'tﬁegﬂéa?ﬁack%%%glj
obj ects recogni sed as left and right edge dots an

.t hes pd@eted af Seporb4] fie Rleadt valibs hiaveShed® MRt d3Ad incorporated in a
novi ng

Lteratively in a single pass _by conceptually.
matcpy o o RIS D P T ARG s TSR rAtire EPRTBACh to best
mate RElSHINA Gartdie: dr doRlculdl SHARER DRINRRBNRARE pattPB6m dQbrary
cadnd Lt nqaﬁ§§$¥§el hgﬁur on the, plan. The short such
oF G5t ARG *”i’f? iZRplatiog pEsgeDEion oF p melearprefilp jsgovided at
166,tdné thi desdtohoihed \Widdtulh grdfileeTsadonBiinddSage RBPINE tiBrard RY Sonsensus
att %gggg%lqgflgcation IS th%‘HaesL uess for alignin .
patiefig® 41° 0" FESPEIPBIAPMERN P (HFE TP Resed A ankie methest The
analysisahydicrgieated atdlés efoinedisfactatyaora i e niag BRicBGnAd & N8, Once a
he option to rescan

een, .an h eratar has.to .t
s ARt @ Wogu B Vgt e S g et Pnse B oo
to 2 gordlieet doihamakdulimtads U ng aver aged corrected
intensity for 25 each dot as identified is perforned.
| rit wikbe appreaiated by Breeemendkilbilin treriithat omecrosnidifigtiownnd/or -

R T L R ——

I mage “i ntensity fr of ‘e y
depaging dfreyy Ul eping cat wepec ohthe hiverdionhae tiotdly Hesribetal The present

emb&l_ﬁﬁéﬁ‘&[ ¢ %réf&te,ecg %{5 E%S1d§i‘ﬁ %ﬂgf%?%s g%fc iilﬂ%@atﬁ/% anci L‘cﬁ ret-sH'iecﬁva.

pi xel brightness leve des the prxel's in
I &Gk @Rarhdé, QvliWeftAh %Km‘ﬁ}m&rﬂ{plé‘nﬁteﬁ% thave heen described, it will be

appreciated that the present invention is nol limited to the analysis of particular sample
materials. Furthermore, it will be appreciated that the present invention is not limited to use in

diagnoslic or prognostic applications.

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

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



set conprising all the pixels which are di mer or
equal in brightness to M and a brighter set B 30
weowpioi®Bng all the pixels in the set that areP@r/Ayghioen00264
than M The nunber of pixels in set A bears a pre-set
ratio to the nunber of pixels in set B and is
typically 50% . WO 2004/077031 PCT/ AU2004/ 000264 21
Havi ng determ ned which pix® s are part of the, |oca
background (above), it is now easy to calculate the
useq &y ghej spesebel] Yhelnding', 06. baddunviet spedifiad PfaQ G Shisdtald! Wit Yurther
featﬁggmﬁgodsrb%bbm oPEhgﬂﬁ)eﬁt‘oes of all the pixels inside
he dot region, ase Cs cal cul ated radius. The
algorlthn1also i ncl udes consideration of pixels that
5 1lie partly inside the dot radius, accunulating a
fractional part pro-rata according 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 (InnerAverageVelue) is
then calculated by dividing the sumby the total
nunber of pixels inside the dot, including fractiona
parts. 10 The Dot value is then forned by taking the
I nner Aver ageVal ue and normalizing it to represent it
as a ratio agai nst the maxi num possi bl e brightness
above the | ocal 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 perfornms 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 prole is provided at 166,
and the best matched nol ecul ar profile is confirnmed
against the, library of consensus patterns as the
basis for diagnostic or prognostic determ nations
based on a ranking method. The analysis may be
repeated at 168 if unsatisfactory, or the i mage nmay be
rescanned at 180. Once a matched nol ecular profile
has been obtained, a diagnostic report is printed and
the data is neat 20 to a centralised database, as is,
shown at 170. It will be appreciated by the person
skilled in the art that nunmerous nodifications and/or
vari ations nay be nade to the present invention as
shown in the specific enbodi nents without departing
fromthe spirit or scope of the invention as broadly
descri bed. The present enbodinents are, therefore, to
be considered in all respects to be illustrative and
not restrictive 25 For exanple, while certain exanple
sanple materials have been described, it wll be
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appreci ated that the present invention is not limted

to the analysis of particular sanple nmaterials.
wao-eootozioaore, it will be appreciated that the PCEABI04/000264

invention is not limted to use in diagnostic or

prognostic applications. In. the clains that follow

and in the sunmary of the invention, except where the

context 30 requires otherwkse due to express |anguage

or necessary inplication the word "conprising” is WO
Claiﬁ(&M/ 077031 PCT/ AU2004/ 000264 22 used in the sense of

“including”, i.e. the features specified may he

askoci attremlagmghexflwmh@ﬁsmg eatures in various

enbodi nents of the invention. WO 2004/ 077031

PCTY @20 60006y ing23ample alides 1. An i nagi ng devi ce

conprising: - a carrier stage for carrying a sanple

sl 1 wbght sowed foytiuminatingbe somplé Hlidensaidesinply stidreineladipl; en array of
sampibd, de, said sanple slide including an array of -5

sanpl es, - drive means for noving the carrl er stage

rel afive/ GrehiR fo?qnwhr% cz.l:rﬁcgesta%\@qglafl Al na?&‘fi’?’ﬁ‘f/g‘yqﬁ such that

portions of the sa e are |
SUCCESSIR pordigipaf ghe sample g ‘iﬁ %’I"u@plﬂteé 14 ﬂ@élﬁbtrsaursyst em

di sposed such that, in use, it captures, substantial]

onil /4igital ppti @h@&@?sﬁy\‘f‘é‘nﬂﬁf’?ﬁ‘% ﬁ‘g‘hélfa"lnl’@‘??t“ P%W'éw %tﬂma}{)' only
said @ﬁﬁﬁé@ﬁe fpmnsni hﬁl@ﬂﬂ@lsewtﬁéw élfergd ﬁ&ﬁ R Eamilic ﬁmlae an l»@‘(sjet angle

a|vet ra ro t, source tr tte

relat{vg 16 B o ngﬁbb f*“r‘fﬁ’y *'rﬂ“fn FFth%&ﬁ‘b Spergins fom jlc emplestide
to gmem:ra mesoéf el inRiged AARGESR] 181H6 rEatubied Bl an image of the sample

slide" consgr ucted into an image of the sanple slide or
af PEY B8 MRl es. 2. An |mag| ng devi ce according to
claim t he e
S oe ARG b Sere B oSl Py B e B g i
souregtponedsyl i eroic @stmsm@uqﬂammam bcam‘ wihbmbsanpkdve kitiek ofdts sample

slids \Aﬁﬁtm%flﬁn% i eﬂ@r@@i&ﬁ%ﬁ@ ggrt}aﬁé’] gmll kw!ﬁgr %Pﬁ‘lg s Qf garﬁm images are

e series o artial 1 nmgé ar &
IIHWMQ&% 3. An inmging device accordl ng to elther one
of the preceding clainms wherein the digital optical
calrer a Adyigwegsing devieti aspesdiag (s either envoef the pregpding claims wherein the

digith] ec%ﬁb%l %&ué‘bﬁ Q%&O tdl aﬁl‘xﬂoy&d%bﬂ tH“li G e, fi3YRi00 étﬁ)htaﬁﬁﬂg s only light

fracted, or otherw se l'écted at said arra
rays gfg!ﬁlb pre i fpctec agzgﬁwpcél@gpqt@bat said array of samples on ihe Sampl@ alide.

4. An imaging devies acwrdmg, lo mmy one of the preceding claims whersin the
chgﬁal optical camera system includes discriminalor means for preventing lght rays which are
not diffracted or otherwise deflected by the sample array from being captured by the camera
system.

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

systemi.

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

camera system means includes a line scan capable camera capable of sensing a linear image.
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20 4. An inmagi ng device according. to any one of the
preceding clains wherein the digital optical canera
w@yBtemosncl udes di scrim nator means for prevePCT/AY2004/000264
l'ight rays which are not diffracted or otherw se
defl ected by the sanple array from bei ng captured by
the canera system 5. An imaging device according '
to claim4 wherein the disgrimnator neans 25
|ncI udes at Ieast one refl &t or p05|t| oned to direct
fracted or: hervvl defl ected |. energin
r b ¢ o Cuspinecledft Aoy i, 55 FEat i ypie g s “ereh e
digualrm:gmﬂ Gamkmagsiah id digrosainmelnthat yis i@ Migh® raydBmitied grorgfluorescent
markdew G accgg%l n%Fto either one of clains 4 or 5
WhHet'e 157 597 "55 |cal canera system nmeans

i ngl Udeﬁn ﬁ?zlgin dewcggcc% 2%‘%};%%6@ ﬁ@%ﬁmg c?auns wherein the

senS|ng a

| di@tﬂ@ﬁlﬁaﬂzm@mw ar@igefl to gyerdtevmgit ingstdhey nmdeaasamél,aa digiaction

ord %ﬂc T Sd%exn%m.%ﬂ‘@}?{a?& &?ﬁ&&féd %t‘ gdhE%wch&éﬁé E:lﬁea{rﬁ%?f sarnples

obt ica a systemis dis ose
on thlwauwée slide giket captuyesi tenthe t:aucra,rasmrhaf ﬂumsemc emic, inehidr light Tays
emitRB HoRSRAEP P rmE ikl Gn e Efﬁf( HE6: ar@p;??gﬂc magi ng device

according; to any one O FECEdI ai ns wherein

the 5 4 ghdefle &Q\tcla %@clor(ﬁﬁwﬁf élaﬁy sUif r@ﬂx@h %ﬂﬁﬁ&?@pﬁ&] camera
Operate I n at |eaSt t wo nanel fraction

systegg is gEpnase {9 eryraiolg dhe 4eﬂeqmn ehdlffragmn rrla@ru‘swlwnﬁlierchw SWagmoves
the cRirREEMESIA adBfilugedRE ad is tahﬁn%ﬂ EPYpeRtke ﬁ@l’f@ﬁlﬁﬁ’escéﬁ@ mof€when the

sanpl e slide are, captured by the canera,
drivemess papeyst thesgaer %‘ﬁgem%‘FP“IdldﬁFﬁ“oPays em tted from
flyorescent, markers on the ar anp] es are . )
colfF r et 9eed Mo g g e iR 2Bl RYTHo b g opticl
camdrmsy@&hﬂ@ afrfigzedlicicteal lighptalCl hodARBHdible kOd Systieile pBriions of the
arranged to operate in the deflection or diffraction
e when the drive neans noves the carrier stage in
a first, direction and is arr atelnte
fllulbr escentcerr% et ‘p]" tHe™™ ?qg%prr?%%n ‘? W/emmt E‘S @mples
compEe Wlbrbom(hgamdmgammamdhe:hammtahdm 10. A device
. according to any one of the preceding clains wherein
t hig- opt# detlice asaalimed iyany ey iof ther regediod claime atherin thregmgmg
dew&%ﬁiphgbug memw z?ﬁzﬂén@ W&@ﬂ IRV, aq|@ %hﬁmp%é@' iORRaie®find an
spec rum evl ce as, ai med 1'n any one
@mmal tcn@nme&@ amE ok WheTsh Srecileriidibcasampprss corarmimenisie finid
sealeﬁq{‘dr@ ﬂﬁ%mhﬁ c&mﬂmw RALLIRE ﬁéu&nﬂhﬁ%ﬁﬁﬁﬂiﬂaﬁoé Bf &rponents

devi ce ‘as clained 1n any one of prece i n
msu]@ |t1§| WWWW’W&@W%@@% dgom the sampling compartmenl is inhibited, the

carrier stage including a tray element disposed, in use, underneath the émnple shde for

collecting fluid spilled from the sample slide.

13, A device as claimed in any one of the preceding claimis, wherein the imaging
device includes an interface unit for interfacing to devices of a group including at least one of
an external reference databage,’ an external storage database, an external PC, and an external

printer,

14. A device according to claim 6 wherein the line scan capable camera is a lme scan

camcra adapted to scan linear images having a width of one pixel.
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devi ce conprises a sanpling conpartnment in which in
use, the carrier stage is located, and an 20

we@bk®@anriodnl conponents conpartnent, wherein thBCT/AU2004/000264
el ectrical conmponents conpartnent: is fluid seal ed
fromthe sanpling conpartnment, whereby, in use, fluid
contam nati on of conponents inside the electrica
conmponent s compart nent frogéthe sanpl i ng conpart nment
is inhibited, the carrier“stage including a tray

osed,. in use

el nt, di s . derneat h the sanmpl e sl j.de
 fol oot FREFEFRYTE AN B9 9 Fom'E ﬁ%’@d’%?% @F P%fgg 1mages
and thB retBnstrictetbinages a6 dak Aeliddagen any one of the preceding

claims, wherein the imging device includes an '

i ntéer f soeimpgirg dystemi intledibpen Nyaging devide cesurdihg a0 gmooge of the

Lpacl udi [ t e.of r ence:
prect e 8 s SRR n AP 12 oo B S of o6 BB o aray of
samés, to arovideimegctistemsitly valpes roprepentative of heggvy ofsamplen fod compparative

to claim6 wherein the |ine scan capable canmera is a
PUPPRe scan 30 canera adapted to scan |inear inages

hag ng 0y 806 Rhehs W0A0RS/ DALO3 L means is amanged ¢

PCT/ AU%S%%%%%%%%S [ A devi ce 'aé)gocr %i n%le?nos any B
normstiee th irpdge by pevpkiion refrrndesmpley €1 the elide tplaeate gach saverjeen the
slidePRf td RGle HRGARRAY WELRH sdipges are dark field images.

16. An 1 magi ng Systemincl udi ng an i magi ng devi ce

acoRr di gt REAHAR G Sthed dd of RERE Q6 LN Y7 WhabiiBhediébessor means
processor noans for

is agppetbioglpealy pagh sgipple éﬂ%ﬂ%ﬁ@@ééﬂ @‘re'&%;b%%%%r?%@‘eoﬂem? BB St the
knowifcBigict Yanvad, UESHngHl 0 SEIM b inténsidf of the sadpla)vitdin each square in

sanpl es for conparative rposes. .17. A system
the 3B el PRI 5 AT o7 o P st 31 s prgneed o
genefdtd ANGRAlid=0 intaRityedhied GotntR: @ge by using known

reference sanples on the slide to |locate each sanpl e

onl% he A skibhdé cfadiving mdabge fiveschiatiensi swppleé ow achnple slids, the
nmﬂ%?g&%e“.lo 18. A system according to either one of

Cr&TTE™® or 1.7 wherein the processor neans s

ar f&g‘qgﬂg_ggﬂ},@ggﬁ i'ﬁ%&?@?g’?"f%’gﬂ%l ying a reference

matTi X or grid ont nown reference

Sa%é(ﬁmg&ﬁaﬁﬁﬂ[@@ﬂggmbﬁc%@l @okhe intensity of the
sanples"wthin each square in the grid using the

r ef @G e8GR SA MMk cRnes iabkdgh:ide range of the scale,
and is further arranged to generate at ruralised

i ntedEng the vaticesagh Fadtive kethe oo slidS:ubA fhafsucomiihogbriddns of the
eriving. an,i e.representative of sanples on a
SMﬂggHﬁkéﬂgﬁwagﬁg?ﬂ%ﬁwﬁg&ﬁgﬂw%onprising

- capturing substantially only successive diffracted or otherwise deflected portions of

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

be reconstructed into an image of the array of samples.

20.  An method as claimed in claim 19, whereby successive portions of the sample
slide that are illuminated are band-like portions illuminated by uliilising a linear light source,

and whereby the serics of partial images are captured as linear images.
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- providing a sanple slide including an array of

sanples - l|loading the sanple slide onto a carrier
wG@r@gme7703i | | umi nating at feast a portion of theCHADPI0@/000264

slide, 20 - noving the carrier stage relative to the

sanpl e slide such that successive portions of the

sanple slide are illum nated by the |ight source; -
capturing substantially onl2¢ successive diffracted or
otherwi se deflected portions of |ight rays which

enl-ge 4 methotlhe deimpd dn sithal eont @f géires 49 era20swhéreis thé method

©ocom eg Jah@' gﬁga%glrﬁ%rg @%Eﬁgﬁ%@ﬁhﬁé@% gﬁ"xtaknlé&t eﬂhérrg}gs% d&fkcted by

Orﬂ@mplﬁwﬁmmmshdig wher eby successive portions of
the sanple slide that are illum nated are band-1ike
potki orfs metograsrrlaimed [y auy pq pEFlansald tn@hr whirght the samples

88 bou@ld &¥n Infs partial images are
comprite obtts bqud S |n%p G BE LR B DO LT

PCGH, AUZD QehHId 026 Aaink 8 13 lany'%ngﬁif mﬂmﬁslﬂioatﬂexghéré?n the method

either one_of clains 19 or 20 wherein the met h

comefb%‘-?i)?ip gler °€ Hatuspg et rave aipttiad e luosecentrakers 911 t'a"ﬁ paple slide.
d ffract t d ted.
| o< Bl iRt 1o o0hoR, igdidep et b it e

emltteri mlyhfﬁ'ﬁﬁloﬁfor @efidcrBn ddde fuol l?ght rdMﬂ emiicd in atfhercs@ANh&R from .

. d§ nEr[tls eIIs bound to binding partners on the
A 3??5? N 23. A nmethod as clainmed in any one of

st ep ofA capi3d gszd‘mqeg "h?ialﬁaféwgﬁlﬁ %ﬂgcs cag&%? ?gh g‘% Shytted in

the diffirktemsor detlechien xmdlcpin@ st m and 2ight taysemitiedingbe Shaxesomd mode
P m 23 which includes capturing both |ight rays
ma'ée&?o@’tp% in a diffraction or deflection node and I|ight

rays e htegy Mﬁ(ﬁm@& iﬁ%e&rﬁ%”ﬁ wﬂ?aﬂl el %ss]iQ 3%9& irection and

fl uorescent narkers ) met hod as clained in claim
fh‘aswnqﬁ@serﬁmﬁ@we%gpp@@emdwwg light rays enitted in t he

diffraction or deflection node in a first pass an
light Fafpetedps damed ip faene pldpimede it 2%#@1‘%? Wﬁwm@d further

comrRee BElispRSBteradbe satnpldt iBsedSn Gl rAdniedsubh ik BRI rdf diﬁ'racted or
whi ch the first eFass is.in a first directjgn an

othervise defleriorpt fhpseferaucy samples apssrptutsd syeng the feriwes phthe lrzaﬁe» for

indicAEhABidIogRICh Ak IR CL1T: AMle0nd/af inehaly¥B1kE, to 26,
wherein the method further conprises utilising

r efier erﬁcme&namabsmdmg spcsied2? whereipihe esfersoieeatopt atd Ghtence

bmdmg%g’nn%lrsqnﬁ sgmpl%s are cellular binding events.

29, A method according lo any one of the preceding claims 12 to 28 which includes
processing the reconstructed image to arrive al a molecylar profile which is comparable with a
library of molecular profile signaturcs.

30. A method according to claim 29 which includes generating image 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 includes deskewing the image, obtaining

an enhanced grid, and calculating X-Y co-o,rdinatés from the enhanced grid.



10

ot herwi se defl ected at the reference sanples are
captured during the deriving of the inage, for
w0 paitoZ0Bng t he bi ol ogi cal condition of the san@i/au2004/000264
and/or intensity scaling. 20 2SO A net hod accordi ng
to claim 27 wherein the reference sanples are
reference binding partners and the sanples are
cellul ar binding events. 29. A nethod according to any
one of the preceding clains?719 to 28 which includes
processing the reconstructed inmage to arrive at a
moPécul Arsiiodiarsaeding focqithrrone s sl Gong! twhich inplugdgs gakpulating
an #Vbrapedl @FB@T inRRah th€eash SRR WARrebg &t 134t v SR I98hntical samples
accgggln to, claim?29 which includes generating I nage-
are Piayigr ot e sUdey gpdopplising the igtansiy data gesneiptad il each sample on the
basi€ 0ftlefidncORihpRh ahdBPHcdtdda@ipsdst | €s 1 dentifying i mage
objects wthin contour lines, and placing a virtua
gr B8l ovas imagide Abyiee sGbstagfiallydadTatBnddR6aRE dwit rkfrence to the

acc&Iaims whi ch i ncludes deskew ng the inmage, obtaining
AT EARRNEEE®yri d, and cal cul ating X-Y co-ordi nat es

b S BRS St st " kD desarben with sefbrepsefo the

aceomrpanyifie dhwings 30 or 31 which includes calculating an
averaged corrected intensity for each sanple, whereby
at 3p-eash maikpdselt deripingjagdmape tpresantptive of samplepowwi sdeple slide,

) . . e o v dat a

subsgdsﬁg gﬁé?agt% gil 3 gﬁeﬁﬁggda\g%; %géﬁ%ﬁe%é %ﬁ%ﬂﬂ;% g@? g{%? r'ef erence
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
the acconpanying drawi ngs. 35. A nethod of deriving
an i mage representative of sanples on a sanple slide,
10 substantially as herein described with reference to
t he acconpanyi ng draw ngs.




