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METHODAND DEVI CE FORTHE CHARACTERI ZATI ONOF
| NTERACTI ONS BETWEENDI FFERENT SPECI ES FI ELDOF
WO DMEMRI9EN The present invention relates to theCt/sE1005000203
of characterization of how di fferent species interact
w th each other. Mre in pajticular, it relates to a
nmet hod where one or nore of the species are attached
to a solid support and the other species are put in a
METHQD A ND aileVBCE FOROHD ¢ HARA STERIZATIRN QF IFVERACIIEONS
In _partic oLt T tes to the interaction of
BEE @%%?@%E%WB&P@%I chem cal origin, e.g. cells,
proteins, DNA RNA tissue, synthesized cheni cal
congounds and the |ike. BACKGROUNDCF THE | NVENTI ON
FIELR @F YV ENSI®¥t ween different species are inportant

Thd Presbit PRI RANG (H2 AddWichhacteyishesE of T different
| ne systemis a first exanple, where antibodies in

speties ibteeds witharach othere Mavetih pritisodan ét EhatesHerappthod
i de | ek LI I dth
wh i gt OER pr e PeokS E kiR B3 9T Bupport pnd the
othamypedite mae outiihla Bauighttyates icnntackeng tHeasolichéiilppertt Reen
enzyne _activity.. A third exanpl.e i et ect | .
mofy URRRESHR kel Eeb P s PR SR o o Reiotor
chebfiofl éfigir) WiRNcdls, pRoteihs, IDINA, RNA, gisisdec sy idiesized chemical
speci es tHa(h&i teracts specifically with the pat hogen
COI%%E?%E‘P &g se. If the species remains on the
sanple after a wash step, the sanple is carrying the

gat hogen causi ﬂ%et he di sease. Exactly the sane net hod
BAGKRTUN @] SHEBEENEK ani nation in food stuff.

IntdiAkBoAB AR wkBA ;i ffElRe @?e@i@g B VineRStrfifin living organism and
characterization of interactions between species are
in indpetiahsystemsoihy ifsnune seatesh inadirgt sxmols, cshens
e L 901, 500 RS A5 s 58| i Yoty g
natural killer cells to the pathogen. Therapeutic drugs is a second example,
where a drug may interact with an enzyme in a way that inhibit the enzyme
activity. A third example is detection of diseases in humans or animal, by
contacting a sample from the human or animal with a liquid containing a
species that interacts specifically with the pathogen causing the disease. If
the species remains on the sample after a wash step, the sample is carrying
the pathogen causing the disease. Exactly the same method can be used to
detect contamination in food stuff. This means that methods and devices for
characterization of interactions between species are important not only for
research and diagnostics in biology and medicine, but also in quality control

and characterization assays in a variety of fields.

There are many known methods for characterizing the interaction between
two or more species. One common method is to attach one species to a solid
support and add a second bifunctional species dissolved in liquid. The

bifunctional species should (a) have a property that is easily detectable (e.g..
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There are many known nethods for characterizing the
i nteracti on between two or nore species. One common
woretokogh9ss to attach one species to a solid suppDsE2085ia)0203
add a second bifunctional species dissolved in |liquid.
The bifunctional species shpuld (a) have a property
that is easily detectable (e.g..be radioactive or have
a fluorescent noiety attached to it) and (b) interact
be vadibadtive: sipraves flwatsdient ahbdizghetatloed teitpahd db) interact

.support.. The liquid js. brqught. into contact. with the
wib PR Fretissdhet Caliarhntd ff roid upySS bAC A fhbrbene
int§ @bhehcs waRPthe kOli@ slipgbitd swhichignts follewbd foyne ti=@Raf the
Solis;doem es. If the bifunctional species interacts _stably

PR 13 peleqad wihowkthePifanstippairaperiesyfi|the bifunctional

SpREEUIMLBLEs ORI %fiﬁpjcﬂéjs%éb%péﬁ tROdoKi @ Bbpotthergnaf ter
a wash. Presence of the bifunctional sptec:| es can then

acqyendleteenddie saliotportand remmin ithetceafterea Heght Reasenas of
theblﬁﬁ.{hé%d}%l%gléggﬁg Ja?lrthteﬁlq?erc]gg%é\:?etd? i@ 0% e complicated

Interactions I's enzyne mrunosor bent assa _
methd 88t hashkeqr wedely usaddot tlonclhametaizatiani ¢ofi intgrangons is
the characterization of_h ies interact with each
enzé’tnheerlr.lgﬁfﬁémrrrne hod rlggnp%?sta&cﬁ g§‘®y sui t abl e when one of

the species is large (in a nolecular context), e.g. if

one of the species is_.cells. or_bacteria.. OSE PRI OR.
Th RSB G (TE BIE BN GT S DY R ot PR toul ey Species
int&laat @tt0Ea B raY heBRshaEtiH RS tishkrFeddifatfle MHEOPhabLthe
where the bottom of each well has up to 16 defi ned

h
spesiesHs laras & griprksylarscanriatt) r @ 8oty pneoidhe sperigs is cells or
badk@Lei ns are attached (Searchlight(tm). Wen a liquid
sanple is put in a well the specific proteins are
bound to the different areas on the bottom of the

CL@@%!ST ﬂ'[gﬁgg%t}@lcti on of the different proteins is
nmedi ate

y secondary anti bodi es, one for each
PiespeBiot¢chplogelny (Rakédred Iy Uhited Moates yf tAma¢rie)i t s

e Aur SRRy o DRV AR B b up
to 16 defined areas where antibodies that recognize specific proteins are
attached (Searchlight™). When a liquid sample is put in a well the specific
proteins are bound to the different areas on the bottom of the well. The
detection of the different proteins is mediated by secondary antibodies, one
for each specific protein, labeled with a moiety that emits light. A camera is
then used to quantify the light intensity, which is related to the specific
protein concentration, on each defined area. This method is presently
limited to proteins and does not explicitly use one defined area for reference
purposes. A detailed description of the Searchlight™ method may be found
in an article by MD Moody, SW Van Arsdell, KP Murphy, SF Orencole and C
Burns (Biotechniques (31(1):186-90, 192-4, Jul 2001) which is incorporated

by reference herein.
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protein concentration, on each defined area. This

nmethod is presently limted to proteins and does not
we@xphigiosTy use one defined area for referencePCT/SE2005/000203

pur poses. A detailed description of the

Searchlight(tnm) nmethod may e found in an article by

MD Moody, SWan Arsdell, KP Miurphy, SF Orencole and C

Burns (Bi otechniques (3 1(1):186-90, 192-4, Jul 2001)
Bla@bir@th (suﬂp"sa@a pswed@q yniRcaiRsce bpfiellnhibiatere AB

(Uppsa Sweden factures n qptical biosensor
Blmrs@épgp %%fo‘@?g AR P DRT SBitR és{mf? freRS Whare different
spetedd hadvareacheLendifhensed asPrgéasd %@fﬂo kBe @bﬁ@%hsgort

Li quid sanples are injected onto the solid support

If agsnyséns REespRbbvHe ilﬁUtdn@ hipgingito Septngiasgitachaseto the
solpP§& értaEH@Pé? thR ihREx 3Rsk 4o SHORBA {1 &%)g:grﬂ' i ﬁx‘f&ﬂgée The

I ndeX close to e sol1d support W
optogt idea¢ctaet eyﬁtmnnws&oemﬁmtmrmdmttmttp\mem@&iéxsupport
] Q a [
i 583574 IR SR e RURBR b B RpiSg g e e
of @reed&fﬁqeﬁfmadeffbn eefemr&aaadrposewﬂ‘éred@ﬁd pthap osesconfthet with
n_cont ct Wi, t h

cor
(el S 8 ToRPE P RSCAY PRbe! TPk ST fow
of liquiw d¥er lth€bTd Gv@pothAlSRlugh theMRRLbre@NACTOWES pritgarily

Bi ac e r)3000 was prinmarily designed, to nonitor
desighp %HEPT f%@@ﬁ%%ﬁ | DIOYEIGSa B PRI RSt higdwRen
celRedA$ p%‘t@ll‘ﬁg RE®E BEeh aVchikeen. H‘a'élt&%c?@lscﬁsﬁi@h@f lied

di scussion of the technical aspects of

techpigebrEPASTEA FEABIARPIRE induweens maysbe ﬁm@nn NoS. Patent
No 55 343, 264 Mgbl‘i ir§cdr Pa&p@ bgtrgféréﬂcé RLRS dﬁnce her ei n.

An opti cal I SC a an atconpanyil ng di sc reading
appixehbieslisragnd @gna@@mparb@dg ByscNaring appalﬁt®|h@grbeen

By e e e

Pulhlmamcm NﬁhUS@lO@@l/@@ZﬂéSﬁh wércle id 1r&iolrpo1fdta¢ﬁ byl mﬁirence

| ud
et RS EpRIRA Toeks frreriath b tpois Bistor Henellcded pactial
origh et ajHalrn e wﬁ@f Beét aodestlenpertehircéadh Ehafigdltthere is a

plu?gltl’éybgfdtla?getazro%elsnoTrrch I\xlrl'lnch %11fferent antibodies are immobilized.
Some target zones have antibodies recognizing antigens on cells that are
specific for a unique blood type. Other target zones serve as negative or
positive controls. A cell suspension, e.g. a blood sample, is injected into a
channel. Certain cells in the suspension may then bind to the target zone
carrying antibodies specific for the blood type of the patient. Next, the disc is
rotated to move all unbound cells away from the target zones. In a last step,
the blood type of the patient can be determined by optically detecting which
target zones cells have bound to. This means that the biodisc measurement
does not necessarily include a wash step, instead unbound cells are

completely removed from the detection area by accelerated sedimentation

caused by rotating the disc at a high speed.
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Sone target zones have anti bodies recognizi ng anti gens

on cells that are specific for a unique bl ood type.
w@RGvenswer get zones serve as negative or posi tP@UESE2005/000203

controls. A cell suspension, e.g. a blood sanple, is

injected into a channel. Ceftain cells in the

suspension may then bind to the target zone carrying

anti bodi es specific for the blood type of the patient.
SUNBMARYt OF THEINVENTIOAt ed t o nove all unbound cells

away fromthe target zones. In a |last step, the blood

type of the patient can be determ ned by optically

Thélebiet b ghabirederit ah@eitiotoras faeﬂhlt@teh@‘é&m@ua@rizenoﬂ if Bow
means that the biodisc neasurenent_ does no

difigEeisIREIGS It HAh Jethe s Athar et 2iffist eelaeq}ﬁbs dRgeRtian s

provideLAMRLREGLY th& IR¥RetdriRRohh T i BlraetibR b 8&h RYecies.
accel erated sedi nentation caused by rotating the disc

Thigtdeyies istriefesdinStmRYOF THE | NVENTI ON The obj ect of
the present invention is to facilitate the
characterization of how different species interact

In gifttthenabpetthéhe invendiohi providespentethdd fomilentharacterization

of l@oxg\éﬁ?gren@ sggmteg ante?&c v@ﬁh %gt fll%%flglr I’Izh%t %n%?h&i agcordaq% to

i nteraction hi's“device 1S
ﬂuﬁhnmnu&n1kmeﬁnéannhennaépect, the invention provides a
net hod for the characterizati on of how different
species interact with each other. The nethod according

Thé didi@ion e preRried debodiettrthL R chardb@ristiv €edtudes.
in a preferred enbodi nent has four characterlstlc

read sPHd suproshith afspdltvarilelined areags nam@y Q£ iferey

ar e@gget WMELY 118 ohe rfoxaréf@rregl%ts g%ﬁ?o@és I ERRLvePNEevePhl
reference pur poses. However, veral different targets

carﬂlﬁérfmt(ﬁ@ifg%té don epravides me$¢m§atead@faeed Ardaguipdiquid
so Pc}%ltairﬂﬂg %t (91[s§§1%é[' @gallﬂi g@ﬂ{j cbﬁta El‘?ff tsol\M ts?g#gr% to

ena an i nter ac i on ween get
an deﬂatgaram intéragéibedictweers tangetingddigaodas to be abl e
t ° Ag % Ct1:01"a 1nsdar 3%2@& sg atsqg be able to detect and quantify the
presence of the ligand near the defined areas.
o Preferably stirring of the liquid in contact with the solid support is
provided for.
e An essential feature is provision of means for at least temporarily

reducing the amount of liquid at a defined area during detection.

When quantifying the amount of ligand near the reference area, unbound
ligand present in the liquid remaining near the defined area, ligand
unspecifically bound to the reference area, and background signal not
related to the ligand will contribute to the signal. When quantifying the
amount of ligand near a target area, ligand bound to the species attached to
the solid support will be an additional source of signal. Thus, the detected
amount of ligand bound to the target can then be corrected for the

background signal by subtraction of the signal from the reference area.
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presence of the |ligand near the defined areas.

Preferably stirring of the liquid in contact with the
waelosds®epport is provided for. An essential PEHSER085/000203

is provision of neans for at |east tenporarily

reducing the amount of liqyd at a defined area during

detecti on. Wen quantifying the anount of |igand near

the reference area, unbound |igand present in the
Sinkk gHé @1%%@!11 &:s:%él%tddesﬁi’chtd}ﬁzl)chﬁ‘fd Pgﬂn@t‘uﬁ? ghe Ilihgﬁhdadn be much

unspeci fically bound. to the reference. area, and.
grea%eéwgle&ma %grg%}afrorﬂﬂ%g%né bR £ o goid §HRBOT 1h1s
berfeidtdlith EQuEOtHN8mDuGR )k 1igie Audidthiel b ash lebterd s lighnd

of ligand near a target area, l|igand bound to_the
neagfedeigedhatere Abth ROVETRE nod|negessRpdPremavE the lighid

b L7 I i e t de R

C°“2§1gﬁlggﬁ@ér€§“ﬁﬁ& %o&%ﬁihg g?gset%r-lrc n htehlgﬁ'l lgéFggﬁf’gtct ed 4
willf loe hohegonokgindne centgrntr dyd satendyt tentiole repvirsflgnal

f he.ref ' ' ' :
rea S R P R R Byt DR A B R Bl in
thetliaridt he signal fromligand bound to the solid

support, it is beneficial to reduce the anount of

l'iquid during the neasurenent of |igand near a defined
BREREDEICRIPTIONVGYAHDORAWINGSary to renove the |iquid

conpletely. There are two reasons for stirring the

liquid. Firstly, the liquid will be honpbgenous in the
Thé PR & veditbrSRAPBE Yscld e i diBsdredithlled the deS@&htion and

equi libriumw |l not be increased due to slow .
exagnple e, BihieterPngR iRl thhateanpaeying drpRies, in which

DESCRI PTI ONOCF THE DRAW NGS The present invention wll

be disclosed in closer detail in the description and
Figaradpilowsed sehematin of ehe moneible nsthement depianyi ng

drawi ng, in which Figure 1 shows a schematic of one

possi bl e i nstrunment design; Figure 2a shows data
Figacg Rarsowsi ddtasogainedl with conagribwatoneentfatipheofIthg dagdnd;

Figure 2b shows data acquired with a high concentration of the ligand,;

Figure 3a and 3b illustrates how the acquired data is processed prior to

evaluation;

Figure 4 shows how different concentrations of a ligand give rise to different

signals; and

Figure 5 shows how different concentrations of a ligand give rise to different

signals obtained with and without a wash step, respectively.
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Fi gure 2b shows data acquired with a high
concentration of the ligand; Figure 3a and 3b
w0 kdoassmet es how the acquired data i s processeRPCPSENS/000203
to eval uation; Figure 4 shows how different
concentrations of a ligand give rise to different
signals; and Figure 5 shows how different
concentrations of a ligand giverise to different
DESIAghBDSD BBCRIREID MO THEAINVEKDION a wash st ep,
respectivel y. DETAI LEDDESCRI PTI ONOF THE | NVENTI ON For
t he purpose of the present application, and for
Fof e plivpos? sTRBEIResdliadpdlatibhaehedot Blatite, $8béées that is
support is denoted "target" and a species present in a
attpcled tp the sRlitbsaprortiiydsgotedsdargeh| and gewnpasiespregent in a
liqltlﬁrige&e?lo%w “lliéegﬁzf" ds)sdiB éiga%iesb(y.ts. %geﬁoind ligéﬁ@g ih8ide,
tissue sanples, cells, bacteria, virtses, soflid
bupare het kmitedelos tisole sairgdes, ecls, badedpnsirusiv soRMeatidles,

) ; Ui .
mBLOELENEE B3 OIS, R0l S, SRS NShuncs.
Praftieradl ¢i@hnde ipdudd snandnaniyclpe ¢.esptdtainsc INAERNA), other

di ssolved in liguid. The esent, i nventi on. ai a
iR oppornd andifat srants BEEFS br oty in’a M.
characterization of interactions between different

speci es.. Another aimis to.reduce the |abory tine

The erefend dnT UG AIB? A HYPEOERE TAE PEFTIALYI . PrEsiipm of yhe

cha@r@BH A1 oACHAhHrAgtibAs LREvELaBtreh YR} dOAnloPher aim is to
det ecti n% i nteractions between species attached to a
?

redifspbedabentigerenuingd fopoerfesming a chpgReeripatigRmds)
when said support and said liquid are brought into
contact; conprises: a solid support (11) on which a

Gehbfadly, aRRGARSERRIRE 1B th_RGHRdehinBLHON (HPHecting
non-over | appi ng defined areas thereon; a detector (12)

intexgedione hetween eperiag afiachad ép AcYurnerb €evResn) aed gpeciesina
10386823451 SRS Db Er Bk Lo AL SR o contact
corpheises:er oledl spppertrdéhanivanch pelirshdapceied chorbe attached in
ond ‘8{]89&@%&}{0{7&%’&%1{1@ ’deiﬁﬂea areas thereon; a detector (12) capable
of detecting an interaction between said species attached to the solid
support, and said species contained in said liquid. The device is
charaterized by a mechanism (16) adapted for temporarily reducing, in a
defined area of said support, the amount of liquid with which said support
is brought into contact in the course of a detection; and at least one of the
defined areas do not have a species of interest attached, so as to form a

reference area for the detection.

The second species can preferably be present in the liquid as a dissolved
molecule or a dissolved complex of molecules with a total molecular weight
less than 1000000 g/mole.
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defined area of said support, the amount of liquid

Wi th which said support is brought into contact in the
weowsegdef a detection; and at | east one of theCcdsEionge0203

areas do not have a species of interest attached, so

as to forma reference areayfor the detection. The

second species can preferably be present in the liquid

as a dissol ved nol ecul e or a dissol ved conpl ex of

I [ t .
PrBARRES DoBp b B RLRE A LSS g o
llqesisemﬁraﬂd vylthirattsdmmmdaamab!seclmhs taoderh@iSh bithouigh any
o8 WA MLl 3 RAUUBELESor SUGHAT 1P 1L bodliBh
capable of confi ning Ilquid IS possrble In order to

re |nvent i des i
tn RSP eV o i e e R HeS T8 opP S Fasmong Ay
aspittihg devlice tﬂ@p@rﬁlr@teﬁgahqmmasm eqieduppantbéfote
returnin idto the su after sur enent
megsef %}P%?g )?mdtqﬁé raetoiRgHay %‘&l?l?ﬂrﬁ‘?[&f fgFRsurement.
det ector, although many other types of detectors are
possi bl e, see belogw. There is further é}l ded an

Preferably, ghe deterint ¢2 ladysdrtiiation detesten Ahdoned mapy ther

typgesUNdebetaat Skt ]%fss;@e 8 Ao &OThER 1s%'rthé(rq5ro§ﬁie‘élséﬂ ng
and rep ortlng ul ar gggltlon of the support 11,
£

clegifanic eBHHET evies 1R0ior spHaknatheimpuessirpm the defector 12,
an8 QUR 1AM P %r dd Jﬁghhg%rm%g%g%rrl% $handohihe ﬁd&ﬂ&%f the

position of the cell fromthe control
suppent 1114 arfhve cogiider 48 dor @trrrr@lrpowm& s¢iptidatiosrcousiet h
Ly, t t
oul R e ol £ e BB e TR U Eport
frodefhaeshtpolthnibi4of a solid support Then said first
species (target) is exposed to a liquid containing a
second species (ligand), so as to cover the defined
Theand¢thod agfotdiag solthd iswuppmnt, whinkas snaabht carsied out with a

de\gtgr% ag%gelagtthgno%te %es&rlgbggg%%%tgbgge ggtacﬂ}negraa E”stogpebc%swgn a
defined portion of a solid support. Then said first species (target) is exposed
to a liquid containing a second species (ligand), so as to cover the defined
portion of the solid support. A measurement is performed, capable of
detecting an interaction between said first and said second species.
According to the invention the amount of liquid covering the defined portion
of the support is temporarily reduced prior to performing said measurement.
A reference measurement is performed on a different portion of the solid
support where no interaction takes place, said portion defining a reference

area.

The temporary reduction of liquid comprises a reduction of the amount of
liquid near at least one of said defined areas without changing the total

amount of liquid in contact with said solid support.
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According to the invention the anmount of |iquid
covering the defined portion of the support is
wao esopos@si |y reduced prior to performng sai d PCT/SE2005/000203
nmeasurenent. Areference nmeasurenment is perfornmed on a
different portion of the sogid support where no
interaction takes place, said portion defining a
reference area. The tenporary reduction of liquid
. i . O at
S T B M st AR R R R
calcotatedamount of liquid in contact with said solid
support. Suitably, a difference between target and
reference nmeasurenents is cal cul ated. The sequence of
Thstsepsente ekpwps 0f cxpEasgs negsaridg reducidugind chaamonnt of

. of . liquid i ref erabl epeat ed nd the.... .

tiafig e e bl Fop el d GRS PR feandis ¢ o

inasaumt bpeffoties saiodns dgfrpcaidbeplaps ofsteppeatagdatddy a
preferred enbodi nent, the interactions on all defined
areas are detected within 1 mnute, and the detection

In @fprafdrrédnéfibaginh ems the entereftesradbly allefdidiedtandbk R@e detected
interruption during at.least_ 15 mnutes in orde
s

Wi dr RRELS RE S Q51 OF Blb IRTRFIRAS A5 TRFGTTapspeated
withou@ ihtérFietion et Rl £de80D8 hiRatePin bRer MREOIEIntthe

reductjgon of the anount of liquid is achieved by
Pregrpeh el Hip trerastispaver 8man angl e that deviates from

the horizontal to provide an elevated part and a | ower

art of said support, such that the elevated part w ||

In hdugtips nealenied @BBodiEr DT thammehed, theredagtion afihe
Al B AE S UARGNY bP LRI Bt bR P LA e et
de‘@étﬁ@pfr@@ thedmridosdalels, prowidesan sieyetad partdndig lower part of
PG S5 SRR BRSSP BESRE0A B,
theofowesIpeetl asd wheteia thetsaippont scuitatedvedi aypredetermined speed

of rotation.

Preferably the first species is selected from tissues, cells, bacteria, virus
particles, and the second species present in the liquid is a dissolved
molecule or a dissolved complex of molecules with a total molecular weight
less than 1000000 g/mole.

According to one embodiment of the invention, a device comprising four
main characteristics is used for the characterization of interactions between
ligands and targets. Namely, on one single solid support two or more areas
are defined, where at least one area is reserved for attaching a target (also
referred to as an active area) and at least one area is reserved for reference
purposes. A reference area either has nothing attached to it or has an
irrelevant target attached to it. Furthermore, liquid containing a ligand is in

contact with the solid support. There is also a detection system able to
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| ess than 1000000 g/ nole. According to one enbodi nent
of the invention, a device conprising four main
webasagweri stics i s used for the characteri zat PORSES005/000203
i nteractions between |ligands and targets. Nanely, on
one single solid support twg or nore areas are
defined, where at | east one area is reserved for
attaching a target (also referred to as an active
de®ice prestinde @Ind'f Gashtitynsf the e@ahﬁl dresadty aﬂbe}‘% dherefienen CS
purposes. Areference area either has t hi ng attache
G aR{STE PO ST THRE G LRSI aPHESERE @’éttHStSng FRRPG (naly, there
is EWiddMREARhehat bAYHESCORY 3he afthieht dfIRREd gﬁeééht_caaéeaﬁi a
with the solid support. There is also a detection

defiped argalsl lemrsdatiscredrsdchudngAgtegtiant ity of the
i gand on each area. There is a nmechanismfor stirring
the liquid present on the solid support. Finally,
Sindeethe Jamne ligpheentonts t acivarres (target) amel @vowpiereofe area
[ r C .
e R e S e
areas,) resdestively, acposagblar edackagrgeid camdctidreis ebiereat by

ea.and. s rate det Lon of. presence.of 1jgand on
suBRaRuRR g SR Lo SRAT B RUcRPERTRER i jhORRE rea
Alg0Siidel e lapdiddk gtiotedd the tihes tédqrirddStookaahnehiliyrium will
subtractin he detector output for the.reference area
e R o R MR G 4
stirred, the tine required to reach equilibriumw I
decrease conpared to when the solid support and liquid

Copympalyt usad methebhiss mhpracistizateon odintepictions between
targBAY AC4 BEARAS bﬁenﬁﬁcmeei #akh sy bRIMEEAJRTiY E%B%eﬁitbge all

~I"Tgands often include a wash step. The purpose is t
liga. et s npt anddithadhe Rargehosinge presenge of alrthpugut ligand
B BL DRl BRO L, ORI DE 5L L g
not secexsanedassartie dise df @ tefierense aoda and efuer tonide t@ogmrary

rediiitiont S RS R e KBS et o, Bl 19 e
quahtifitd adbtagehs i BALGEt fimeearahsingt nhe lighéd boAtsiding ligand is
tencigglta%h{f] irgguéeidg %ﬂg riefsérence area will mimic the active area in terms
of radiation associated with unbound ligand in the remaining liquid close to
the area and background radiation. However, a wash step can increase the
sensitivity in cases where a very high concentration of ligand is present in

the liquid.

Since a wash step is not required, liquid containing ligand can be reused
throughout a characterization. This is of particular interest when the ligand
is expensive. In this case, a liquid with low concentration of ligand is put
into contact with the solid support. After characterization of this first
concentration a small aliquot of highly concentrated ligand is added. The

total concentration of ligand then increases to a second level, and the
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tenporarily reduced, the reference area wll mmc the
active area in terns of radiation associated with
waamsosidet i gand in the remaining liquid close POI/SER05/000203
area and background radi ati on. However, a wash step
can increase the sensitivify in cases where a very
hi gh concentration of ligand is present in the |iquid.
Since a wash step is not required, liquid containing
b1ﬂdh@@Mc1¢@&cb&ufee1u Fadk prucesy otdpeatarhanat tiee deairedn.
his is of particular interest when the ligand is
COIéC)? ‘r%h Y& perrycharest ergeﬁr quid with | ow
concentration of ligand is put into contact with the
soljid support. After character| zation of this first

The salid sEPRETIO BPKRHY |12 cantainst- BT tHP gRNRI86H EWAI 4P

deﬁﬂ&ﬁaﬁassar@q%genﬁmmlet@it ﬁ%@%hmweia Roftadts gAbfined
then increases to a second level, and thebinding is

areeaAhbcst Dredlefinedsrpn bt alwyissreservedtfot reference perposes.
Th%é‘?ilbggg it" (%é%ﬁa rtetcjhgpéctFﬁi’@ tlpéaﬁﬁe%o?lc&e(;ﬂ@ ﬁgeén&_ W?th

ort I1st a contal ner.
seveodit tairges summlmnenusler daﬁthmrd)cmsdahtmrsetopuszfse tetection

put i.n.th 0 acts
sy RS Rt b O Pl AT PR R L AT e
flubescewdeed psrcen phe posesnt Ii'gmﬁdsrmh& Sieltctctmgsﬂlebhgﬁ imtensity at

characterize the interaction one and
in G i Sl s e P eoediad o 5 1
defifedigfe? WRhaBId S6tupy Sé\%iﬂal hadnCadardli Ibétplitgbll &de liquid and
different |igands, e.g. att achi ng?dl fferent

bindipg pEak diges a;}eson@rprtrﬁeredwg%frse%n GaAERCteHged

sint@t £eddurgy t he light intensity at the different
characteristic em ssion wavel engths corresponding to
the defined dyes. Wth this setup, several ligands can

Th? gtt%l&uﬂerl]lt%rﬁ?ééeq. lé'nd%l%rajeﬁ adeh%gs gggarle! ¢H9ARES i % valfety

aracteri ze Itaneous
of Whgs a(tetlhcctmddtbeogromar gieecthnon lredefafdchartaa ﬂ“é)@sd&fmdt%eas

coFIELAT S R g kS et PR G5 RS
defined areas could be coated with a protein known to bind a specific
molecule which is used for attachment of the target. One such protein is
streptavidin which binds biotin strongly. A biotinylated target (e.g.
biotinylated DNA) could then be conveniently attached as target to the
defined area. The surface of the defined areas could be chemically modified
to make possible covalent attachment of a target. Passive adsorption of
target directly onto the defined area is also possible. The surface of the
defined areas is not necessarily solid and flat. Porous surfaces or surfaces
with biopolymers attached (e.g. polyethylene glycol or dextran) could be
advantageous due to increased target density making a higher signal

possible.

The defined areas on the solid support do not need to be explicitly marked.

When growing cells are used as target, a drop of cells can be put on the solid
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could be coated with a protein known to enhance
attachnment of cells. The defined areas could be coated
WORE0/0809pT ot ei n known to bind a specific nol ecedESEDDRD0203
is used for attachnent of the target. One such protein
Is streptavidin which bindgiiotin strongly. A
biotinylated target (e.g. biotinylated DNA) could then
be conveniently attached as target to the defined
suppes, leBvengthd magaormn‘y dfftkedefid rse@p@r'ealsanduf defbeence

chem c di f ed to ke possi hl al en )
pupgamss fnn B ot St s E PSP 20 T 3 Silach o 1 sotid
sufpbRGhbye BEtiE GHendlafdelledcal Ba chsefallyaderasiohhe. sofile

surface of the defjned areas i.s. not neces arlléﬁsol id

sugReFtite e Ve igscadlsireamesviie. duisralse Lorpihe PLGRGY
divadd @&hegh& eugpoﬁqhy&aeﬂﬁw §ré3isy%p{139 bf Qﬁ%&fc@@% 06 B ﬁke.

be advant ageous due to increas tar enS|ty naklng
Thg riflggrethosild hghiph svopgh to meverlicis fmreareaelnmtgr@her

def\%/ﬁédl Qréééo@ﬁﬁhg%]?ﬂie&?ﬁné}ﬁ%ﬁ t%fge?eb&%(@véz thﬁ @@ﬁé&qg%xe s

en grow ng s are used as’ tar op of
cogtact bd qriinedrarehe sgouitdea@pﬁytd.urir@mqagurmenm ority
of the solid support clean for reference purposes.
When the cells have sedinented and started to attach
Thisondehitod chh diseugeperd] diffierent idegtdctiovptihaiplesc G‘Ivdosdiffemmt

b full dded to th id t t
S GGt B S ot BoblBus o0 DR BRA vl DS e
vvit:ﬂi t&ied&adlich Quﬁp(bﬂtt%rﬁilu@ﬁ@éﬁori ok %ef mmﬁl @F}ﬁgalb;r?ntﬂéa With
(0] | es or e I e ri es snou e
theg ﬁ“fg’BOHr Detsrtor PHUCH!$S Aty %hm%e Bb}ﬁepalo%%tﬂ%tdmth

th@é@lﬁsﬁ stppbRdnaiiRCRIEREe abt Liaiget to) Ridctt RMBNOMUEtE&ion of
liquid contact all defined areas si mul t aneousl y

hgem,u Tefravbematéneptectivniof liganAoBeteptonBEnsipley Hhat do not
recﬂ,{el%ée g?gg‘caﬁ%ﬁ%& %hptrﬂe%hg] Sonohradidihe f(?ﬁ{ aféfﬁ&éhﬁﬁted

[or set-ups are possi Retectors ‘that are in
tO);f‘szscttm of pati a@etivaiyt Hetdetionaif] eam‘;tqdpl@ght (gred LWm&ct ors

ﬂu%pe% ge 0&8{1 hPm}/ Sel\ncc%! 520 rf)ﬁgl? etr get%gw) ust t(?

cror prime reqU|re P
men‘.xmirﬁa: tfewd The detection system used in th1s method is time resolved.

This means that detection of a defined area is repeated at least every tenth
minute, preferably every 20-60 seconds, even more preferably every 0:1-20
seconds. The time-resolved measurement makes it possible to monitor the
rate of ligand binding to the target, also known as the kinetics of the

interaction.

A mechanism that temporarily decreases the amount of liquid in the vicinity
of the defined area during detection is beneficial but not necessary. The
method relies on differential measurements (i.e. signal from active area
minus signal from reference area) and as such it should not, in theory, be
affected by excess of liquid present in the vicinity of the defined area during
detection. In practice, performance may increase when such excess liquid is

temporarily removed. The problem is that for some detection principles, e.g.
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the solid support include (but are not limted to)

el ectrochem cal detection of ligand, refractonetric
wa@ledosnsideon of |igand. Detector principles thatPdDSERD5/000203

requi re physical contact with the solid support

include (but are not limtgg to) detection of

radi oactivity, detection of emtted |ight (e.g. using

fl uorescence or chenol unm nence), spectrophotonetric
detdetiontaf @admjan&tnty,othmnbunt af figand phesethe tie et vannsydossto

e [ resol ved. . This.nmeans tha
helgeldl titlfe Fotrerdn e e RREEE tF SenTRereagay e
hqﬁ@pfesaha ukgr thd Qéi@xﬁ@bbﬁéa&%@)/arﬁ@uﬁ@oﬁﬁﬁb&dﬁd ligu8l present

preferably every 0.1-20 seconds. The

in m%qul@smlb%%e%@ssw@%ﬂtgeﬁ&k% the aﬁ&%&tmfél%dnmﬁ% fo

thé tgétatvﬁnefl tht S eh R tﬂ@'cfé@eét@r QAHFP ré@é&@talnfé'sﬁ Phek BOMR
kinetics of the interaction. Anechani smt hat

nw@af apfliopcuidty dasam deiection ghansictive gupel and a Fference
ardd, GHR! fe¥oRfti &Pﬁ)r%%fchrbﬁﬁe%%ﬁl a{sr&ge %h Eé r%oh&‘umes be
%engf

I Cla Ut not necessary. I es on
lovdi THiepenbical capdewvensmms byitemposmglyaﬂedﬁmmg thot aeunt of

11q1§1%ie & V?ril?fl(%fthel it ht%hs poomc g %fgfe&]é:cgct?r eal)heap 5 nlrﬂé gn

excess o
thepd eferpat aremstﬂn@htl thlenldoyltalh ehhmg]lﬁ]ﬁgarmﬁtcabe deﬁhﬂted;gout the
det e racti ce erf o eas when

g S dne iR E8ted SEhal FRIBE e aBa et am

mdgifnﬁi&'@toffthl’e S mﬁ@atécpmmrw@r@a ar%agTHetce@fdrary
(0] OaCtIVIt the anmpunt o I ga present a
prqf%lrrsﬁén%ﬁh@élea\f trtrigeptal dppagt of ng@agérp&ﬂwowﬁﬂi ligand

pref@h iR th8 GhUHe s fhGorisletd1fdeiotd tREqhe THOMEt common
present near the defined area. The anpunt of unbound

mqth@céhl@eé rtéé’éﬁIOV? rhe Havid genigining ligspdes thevarit e soligkr
suéﬁ e‘?ifqulld géﬂgd by %gnHoAhBﬁ'u%raﬂé%Eo WH£But

anst at t e detector wll register nost the sane
possiblgnmetifod, appélaeblewhcyn tloe liggndes eq:tartlnleotﬁr agchcisitoe

co R Fal 05 R TR LA P B
radialip lmmntahmtam meoﬁm&cm)d et z(?é[s fgsaréshdcinng StHegent
Apgﬂgalljtri]ct)n ?’Bblication number US2003/0224457, which is incorporated by
reference herein). There is however a drawback with removing all unbound
ligands. The interaction of ligand with target is typically a reversible process.
A simple and common model for biomolecular interactions is described by

the following equation:

¢, L1 "

where Kp is the equilibrium dissociation constant for the target-ligand
interaction, [T] is the concentration of unbound target, [L] is the
concentration of unbound ligand, and [TL] is the concentration of target-

ligand complexes. When the solid support is contacted with liquid
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liquid covering the solid support during detection.

The liquid remaining on the defined areas m ght then
weomwsaseenough |igand to be detected, but thePCT/SE2005/000203

magni tude of the |iquid-associated signal will be

conparabl e to the magnitudgf the signal associ ated

with the defi.ned area. The currently preferred nethod

avoi d detrinmental inpact of signal from unbound |igand
copteseny liganhd, hardatdigathd onislerenpilebe Ifgrmedhumil q’h]e [L], and

Liquid. e nost n net hod .used to re
(moiisfes e THG By Teaorgd i Fhatih su A b i from
a feividecan8yith abhank iHiuire. tey edvibr&d ptdcgas evill Atgitheall hesdund
common but possi bl e nethod, a pllcable when the |igand

ligaradg aﬁ%ﬁme@ dre- dllds|suddegly %?tct@ FEFS-f B deh &0 ggiestpblish
eq§Hi?)9§Irh gidet- Hg&ﬁ@hﬁﬁﬂ&&%m‘&ﬁ&%&%éﬁﬁﬁ%@%ﬁ T when

radi al nmost di stant part of the solid support (as
rergesiag Ib@lelommd Ugapdtrsinr tapped saementPilis nembies of tengsér

hg%ﬁg %gﬁgpqg)geﬁlélﬁ d&@e & Hﬁnh@ccﬁg v%sguggnf%%t rgleeh ﬁzely

ovvever W th rerm
imphét thﬁbmaaslufergamtd §hig peohlemenacbean d:}fClﬁssghrrdthw htﬁrature

fortear I 2 r%/g?tlc% lb& ¥ W& kg{vgle?l Et(gr OCec ion ésl ﬁne‘S%ra(%egles

bt onol & T ONs“is
fordﬂaes:edsﬂlm Odmby st teen érod Amn@re@qammm oﬂ/wnewentéla sntibedies

ui i brium di ciatio :
ity Pr et Cer e A b, S W prBvend Bitle E-Riews &rCaines
DadNBad R Thafge tdodrkhi 6f Ixﬂﬁummg%am&ﬂrwamoms nbowndoos),
[.1.gand, an s the concentration of targetligand

whight E%F@§P°W%ﬁ11]bﬁ’ﬁéfe§6p?ed hewghbort is contacted with
l'i quidcontaining |igand, target-ligand conplexes wl|
be formed until [T],[L],and [TL] satisfies Equation 1.
By TRateadrismrajaribeteduring det ampuintios dicie vanfasging bgand near

thd 8¥\ﬁﬁ&f ?P&%SPB SH% gggggu%%gftsduﬁﬂ rﬂé’é’s@frégxeﬁrt %%?? xa}%l'dt the

start nds areé renove
masl dhatem hynsethangq &1 unbpnnd rlmndtamncenesitlabl legdhing to at the
L. briu es Wl

S Ak B BER (RRE =GR IR S emmsmerte
mdasgaatiept bf)thd: nundRs wfeampet-lighhd domylexefs anticipated, in
part?&glg}‘ Iférglnteractlons that adjust to equilibrium within a few seconds.
On the other hand, the liquid remaining near the defined area where the
measurement is performed will contain unbound ligand which contributes
to the total signal. In summary, prior art methods have removed the
unbound ligand and have accepted a continuous breakdown of target-ligand
complexes. The method of this invention prevents target-ligand complex

breakdown from occurring, but has to handle the presence of liquid

containing ligand near the defined area during measurement.

One possible method to reduce the amount of liquid near a defined area on
the solid support is to use a circular solid support (e.g. a cell dish) and put
defined areas along the perimeter of the solid support. If such a solid

support is placed on a rotating disk that is mounted with a slight slope it
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conpl exes will decrease during the nmeasurenent and
negatively inpact the neasurenent. This probl em has
whemnoslivstussed in the literature, for exanpl ePCTISERN05/000203
article by Madhwa et al. (see section 2.1.1 in
"Strategies for detection, jgasurenent and
characterization of unwanted anti bodi es i nduced by
t herapeutic biol ogical s", MMdhwa, C Bird, P Dilger, R
beGanas posibde tcapdsﬁoﬂil‘a)dfih:ted] atsanal thef hlgh‘ﬁsmpd)mgbn aluring
278: 1-17, 2 s ncorpor
de{%ﬁé’iﬂe;&% T é?%%upg% "1‘?%‘7“?% %i“h ?I‘% pgver
endlByAt s@hﬁ@@jﬂoﬁ% @@@twﬁlll ﬁidﬁg;e’vd:r@@ﬂﬂnp@ﬂrthfeftﬁledﬁif}]daMn of
. area on the so]id support during rement, ther
liggpd oaie q’q%ﬁrfﬁi%reaef*awﬁbmos&@ﬁ @éet%ﬁﬁJﬁﬁéﬁﬁaomr&&ﬁaovmg

ligGRN6.RhE &olieNsd t ROtol 91t Ahe BB ROPhoR dhAAE detection. If the
adjustnment of [T1],[L],and [TL]. Thus, a nore accurate

defned areafente PR Thene GRE&f aﬁolmlgmorrc Pgaridis sRpliegleyated
du!rﬁlgacﬂgtb&lmt ﬁéi’uud' PreB&L &:6 k:'l'lé‘ Eolfu? %wjgbﬁ%ﬁlt éc%‘xﬁn&f&% in the

jUSt to eC]UI ibriumwthin a econds.
othrtand hnddnakbe mpmeéllabm‘tmphgn woasiblhed tlelfrd MSM@a

R0 % TSR oy RS TR L ofOBUM Boppore
duhmgskﬂnann,@mdduﬁ&msemﬁmthHKhhmﬂcoannﬂﬂﬂ$ﬂhbmmmmnmnd
Y d h [ b d
b GRE: 1 ReBop A heSR PS5y PEIES PrvEHAESH the
lightce sttt bar et solidgansbozomhexmbuslof tinid £1040 remains on
to. handl e the presence of 1iq

t. h
theg éﬁﬁlra% 3%@& ﬁu a %%ﬁonc RO b legs dhan 1P wferab?y less
tha&es\%tamn niaa—@ freeshblegesethed1 0o @uaRotAE oﬁﬁ@&'ﬂt

of qui d near a defined area on the solid support

prwn&s@ the giginily &f the Apaned ppes wher. the splideyupRrars and
po&%n@afﬂcn%rﬂaﬁ;ﬁﬁl %scen@afs%ﬁ& raergﬁks&fl%h ﬁélsaﬁ%pédlﬁi

suppor t a sol i
supperitwitgodt ey tget astanbadatt@ dhw:‘lﬁﬁnad sré¢aghand [copware the

e T
samleal edimleddarsappgrdsitiva foraintamxbmm'ath thd h@llkidwﬁ’[porarﬂy
removed. A sufficient reduction of liquid with ligand on the defined area can
be defined in terms of background signal contribution. It is acceptable that
liquid still present on the defined area during detection give a background
signal that is at most ten times, and preferably at most two times, the
expected signal originating from ligand bound to target. The acceptable
amount of remaining liquid cannot easily be expressed in terms of per cent
removal, because the value depend many parameters (e.g. the concentration
of the ligand, the affinity of the interaction and the initial volume of the
liquid in the solid support). As a typical value, an interaction would be
measurable when 0.1-1% of the liquid is still present on the defined area
during detection if the affinity is approximately 1x10-8 M, the ligand

concentration in the range of 1x10-2 M to 5x10-° M, the solid support is a
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end of the solid support and will not severely inpact
the quantification of ligand on the defined area.
we\pwslgoepossi bl e net hod for tenporarily novi nBCT/BERSDEI000203
on the solid support is to tilt the solid support
during detection. If the defdned areas are put in one
end of a solid support and this end is el evated during
detection, liquid present on the solid support wl|l
Pe@t aidAvdihea idiathbeeraif Rpprefichasly 1hke andihieligald adluene is
detectlon sible. Athird possible nethod is to use a
aPBIATITAR 5£§§|rates the liquid on the solid support
duri ng detectlon and di spenses the liquid back onto
the solid support afterwards. It is notable that al
If stiyeing ivardiotiaiiesbirpmotiegacthad of temppprafili Fanpyiggilipuid
froPt?1 85851 @RubPsrS %hétijrrrcrjfgp@é%&e 1sT1|%@1uﬁ%ﬁu fhiOfod1li B 4

remai nS on 't area ‘during detection
wbshtmgdode)rl seseatingrpropeierpihat és apk yn [the HquithtAlsmatively,
| [0)

thf YO JREPoR SR TR Bl el fengttuy o Thab PRl in the
liquite riPdshkibls ahotibrsuppbede gentho shﬁkmrg&did] exdendrit abtatiam

rest. This could be neasured using a solid support

wi t hout any target attached to the defined areas and
The ppaicl tshmcughal oh¢ embaddathnetla deere ianchmlhg ) tthé

osition wth t .the s d are
i Rgdion o st B BEOR b o s PR ehE Rripay oy
laHeBsYLAnd As ek, wherdby eduet dge%ngfbédo&w Fhdbd dtivel RS
on the defined area can be defined in terms of

ligpad lgnds HaersEq e deies POTPIISAS tVe Koy casmqstealife t hat
lé jau d, sdii lﬂskpéﬁﬁg&‘t 88 Lo pdebided g dur i ng
( a back

tection give ground signal that”is at nost ten

iihres,a time- msgl@damnyu&atlmgounm 13 moyntedsuehpheat dgwill

si gnal [ 0

acooptsare 8RRt LRRod IR otk BE bR bR of oot

expresseld. in terns of per cent reanaI, because the

val ue depend many paraneters (e.g. the concentration

of the ligand, the affinity of the interaction and the
A dteppéminotet U6Bs @bnhbeted to the cell dish support 11. The motor is

controlled by an electronic device 14 that both can adjust the angular
position and report the angular position of the cell dish support. The
scintillation detector 12 is connected to an electronic device 13 that counts
the number of impulses from the detector 12. The cell dish support is
inclined and the scintillation counter is located at the highest point of the
cell dish support. The scintillation counter is read with a high frequency to
allow multiple activity measurements during one round. A computer 15
synchronizes scintillation counter output from 13 and the angular position
of the cell dish support from 14 and generates an activity versus angular

position curve.

The target, here human cancer cells, are grown only on a limited sector of

the cell dish, as indicated in white in figure 1. A liquid containing the ligand,
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liquid in the solid support). As a typical value, an

i nteraction woul d be neasurabl e when 0. 1-1%f the
wo p@paioghoss still present on the defined area deCT/BER005/000203

detection if the affinity is approximtely |1x10-8 M

the ligand concentration injghe range of 1x1G-9 Mo

5x - 9M the solid support Is aPetri dish with a

di anet er of approximtely 10 cmand the |iquid vol une
in ;tﬁiﬁwﬁeoa( irm“ﬁaléﬁivéiy Mhbelkdl pbieiti, i8Gddednotthelpetidisl. It is

romthe nmethod of tenporarily renmoving.liquid from

ke Bt thegligrist binds torHeePPIogS 883108 9 Shegaeriarl SrRce:
AL Bish&ofa ek PHRL hOSityPSF @e dishWortdnd il bRt 8T dula

is put in the liquid. "Alternatively, the solid support
meniipredp somsiisRcs apsaeRAViih targrheritte SABIFERRHR 31 a5cq Fathout
tadgcliifls, AASNBLAITRAYRNS tho AR AN LirRhEkIW @R

centric rotation. physical structure of one

radivaotivitg nwilldfe regieracebnte sdintijlationtassinitery whehdhejtgrget

il lustr ' L Qur, | S. enbodi nent a
CePﬁﬁ?%%é?ﬁ@%f%ﬂf%gg&ggs%?ggﬁgeﬁghﬁéed, wher eby t he

target will become radi oactive when |igand binds

t hereto. .Th evi c onprises two key.conpaonents. (i)
g ORF (SR eSO PR P bR B A STy G b
enthddied alsi dectibsalbedsivsci ntil | ati on counter 12 nounted

such that it will detect interactions present only on

a peripheral part of the cell dish. A stepper notor 16

THeSsARNSEFH&E, 1.6, tRecrhishdhsl aSipRed tardd witiheariget 6é11d 6n.
controll'ed by an el ectronic device 14 that both can

Thedjemsaining agirgel Bie gaktishon uatd fPepdpiencR@wpgErar he

deROSbE i@ﬁloq,{%lt&@%l%e}héﬂgﬁ lgﬁptp&f the cENG1iSE] Widn! @d @M dish
etector 12 is connected to an electronic device 13

rotdtas, Geuradoaditviyuistiesqusintiyrgisteredt Thif mekegddt pessible to

o8 Pl APk b B AVl Eapogn o
digti pehienetet.| Tlth stirrsng poobtaifdk by chountih@thopelt disit sont s
horrlez%gltgﬂ;r{)vﬁeplitgg cfehecﬁsuﬁ rllgyatgg, the liquid will start to rotate but
with a different speed than the cell dish. The temporary removal of liquid is
also obtained by mounting the cell dish non-horizontally. The detector is
mounted near the highest point of the cell dish which is the point where

there is the least amount of liquid.

The following non-limiting examples of the invention will illustrate the

principle behind it.
EXAMPLE 1

The instrument described above was tested with U343 cells grown on one
quarter of a 10cm circular cell-dish. The dish was rotated with a speed of
approximately 6 rounds per minute. It is important to select a proper

rotational speed for the dish. If the dish rotates too fast the liquid present in
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allow nmultiple activity nmeasurenments during one round.
A conputer 15 synchronizes scintillation counter
Woi0p08096T om 13 and t he angul ar position of theCTeE3005/000203
di sh support from 14 and generates an activity versus
angul ar position curve. The-target, here human cancer
cells, are grown only on a limted sector of the cel
dish, as indicated in white in figure 1. Aliquid
tha:dm&ha\ivm ngt haee tingantdaccurhhlege daske owadiruhof theedish
. | abel ed protein, is adde cel ish., It_.is .
YieleHBoe P THCTAY e TR 5118 %§§?ﬁt%% dhfi potation
is obesldRrtBetmegduresmdiitacs thédsctihe agishind ehak€®reridécare too
activity of the dish bottomw |l be continuously

disfaii FoHEE, 1OSBTLY AeSIISHF ol B AROT ARG oROGHPPal Speeds

priRuEhl MRS iAir@hneat W HhRUxha518ebns€ o a#vbré}ﬂ&dtég’aﬁ gound
binds to the target cells, an increase o

per wdnvictd sppspsifnatelyel ragidper aeromg. 2rd afdiowid|coataiging
1nc?9é§1h§ to}f:[e b BBk ﬁ%}?‘ ‘(:]‘faﬂnldeﬁ?at al- &}%he Fggto?ﬂa{be‘fjécﬁ%th

asse et ector. our mal n atures of th

125] waerclided tagheiagiledispr &ﬂl%)mlklyowwarﬁo fpencd b tlaié é‘&lﬁseceptor
e .

anO5513 oS BB T SR L BUBRAL by oy LB o

suﬁad‘mi’lrhmgachb&@tmty tvas rnehdurdt st le&tms edaa‘sqverrsa‘cendrgi'dng

e detector. is nnunt hera
anBo-Patas Pl BeERaTGhents fig BT diafe B hdo Bid to
thd edlinant In\iéatsy,lrb& Iﬁam&m@mnega highee ekzhe“ﬁhnlfe ambes the cell-

ossible to degree of di oactiv

aidrinstamerbss P%‘T’?d@’ﬁ&?s SteBi sirRdre P gither tmes.

Th@e@@@wom&ﬁﬁlfst Whié-Nlte 'tﬁné’ REALOQheBY tlﬁ@ BBtibAGs B rmined
di sh nonhori zontal ly. When the cell dish rotates

by the angylarenged ofsthgrdish sndgkher amplitudg by the arqupaftEGP

birsRE e cell dish. The tenporary renoval of
Hﬁ? %?%%ﬁgggﬁgo obt ai ned by nounting the cell dish

non- horlzontally The detector is nmounted near the

Inn V\ﬁgr A ’( e(? elrll]%les %f ﬁég%é kotge?rfﬁulillt %ﬁg lo§v %c&?%ﬁion of EGF

and one with a higher concentration. The y-axes in ﬁgure 2 have the unit
counts per second (cps), i.e. the number of 125] decays per second. At the low
concentration, there is no obvious pattern in the time series. This means
that the amount of EGF bound to the target cells was very low. At the higher
concentration, a clear wave-like pattern appears, proving that EGF is bound
specifically to the part of the cell-dish where there actually are cells. In order
to increase the precision a 3-6 minute long time-series was obtained for
each concentration EGF. All peaks in thé time-series were then identified,
peak-to-peak fragments were cut, overlayed and averaged as outlined in
figure 3. The amplitude of the thicker average line was used as signal for the

measurement, as illustrated by the arrow.
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The follow ng non-limting exanples of the invention
W ll illustrate the principle behind it. EXAMPLEL The

w0 p®s080¥ent descri bed above was tested wi th U3BGI/SEI005000203
grown on one quarter of a 10cmcircular cell-dish. The
dish was rotated wth a speggl of approximtely 6
rounds per mnute. It is inportant to select a proper
rotational speed for the dish. If the dish rotates too

In baddr tohelleictui dnpies entve fiot hedidiaieled EIGRbindiag ¢o U3dhs

ool of SHERERE &5 PERRIRR O PR CHCRT T He St grong el
didthgut i a@hé OistirSndcd®. Thevedlenhdseasipeeatoh sveaf t he

active area and the reference are too distant in tine
to justify a differential neasurenent. Rotationa

spegds AhoBEMmdRhint PealRHBERGHE. RIthtsSdRkABPEB0EANgE
from approxi mately 1 round £er mnute to approxi mately

.r Sakd apdQOulealémient dithegnedivigy it adétahelatl fgoF liquid to

i nc ' ' : iEpl dermal Growt h

Fact or ?%E%?@%ﬁ§?¥ﬂk%§§§n§gggggéégﬁ%o the cel | -dish
EoFeasnwncelbdisimyithot 18irel BSfiume dd1s step wad oudisied for the

Celkr@%ﬁ%w%@f?@n&%%ﬁﬂ&§1 igh levels of EG- receptors
on tHeir surface: e radioactivity was neasured at

|Ladatid2irhi e mquitns dtendd ghe radjoapiviox (tirat ekgol2l) during
neaggéenents per round. Since EG-F is known to bind to
the¢ePls, the nmeasured radioactivity will be higher

vheRepbgt stepal -af witheinesddsih s botmdiaigoriaseldisiabkled EGF.
passes by the detector conpared to other tines. This
gi ves a continuous wave-like tine series where the

ThR&H (b8 cHeh @amNedvdydéRemansuh aucsaese abodd)@ydi sh
and the anplitude by the amount, of EGF binding to the

ovedpying neakiiggneak Tagments Awraeingaan G LEIprEng Sac VENE
anffifdae A%%%%Eggsbhe&ﬁéﬁéﬁlmg 9ARq %hifkude B 9hGkarly

ncentratT _ -axes In figure 2 have the unit .
regaouiples the sigreoiiad clicps pxpécted fohe arkinding efperizgent. The first

thrde%csaaYtﬁpfég rwesr%CﬁQQSuf%td cﬁipgctw)&yithout a wash step (point 3 in the
sequence of operation above), which explains the discontinuity between

sample 3 and sample 4.
Example 2

In a similar experiment, A431 cells were grown on a limited area on a 8 cm
cell dish. A431 cells also have high levels of EGF receptor on the surface.

The sequence of operation in this experiment was:

1. Add 2ml of cell culture medium + radiolabeled EGF. Rotate dish for 700s.
2. Continue to rotate the dish for another 200 s, but also record the
radioactivity (time resolved).

3. Take a 200ul aliquot of the medium + radiolabeled EGF liquid to make

concentration determination possible.
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concentration, there is no obvious pattern in the tine
series. This neans that the anmount of EGF bound to the

W0 2009080962l | s was very |ow. At the higher PCT/SE2005/000203
concentration, a clear wave-like pattern appears,
proving that EGF is bound spgcifically to the part of
the cell-dish where there actually are cells. In order
to increase the precision a 3-6 mnute | ong

4. W 88 tas dmaswilt apmegirhatelpaet] Meodicent rati on EG-.

Al peaks in the tinme-series were then identif.ied,
5. ASAIATPD LB KR GIRSAES tB FedioAEtviSy LiRa Feme bt Sving 2005

6. RéBEAUSE pAB- OWithi inRFed ding coHEtBatidhE ofrliblabdRdOEG e
t hi cker average line was used as signal for the

measurenent, as illustrated by the arrow. In order to

Th@%ﬁ%@ﬁ% 8 Qia&g iceﬂc&'ﬂ%aﬁoﬁ YeidBUR] RS §dsEFeriddivbg as
to 43 cells, 8 different concentrati ons of
deserihesl abevednE@Ereededda digure Somdecelthe diagnopds in

I t { : b Add
colpaFpoRES LB o RSP RERRE SR GRG0 08 B Rircles
cob@bpon@s td akensar2tults aftequatshdbtephs . Bdceurhetvalues

r adi ol abel ed liguid to e _concentratjaon
RS B G pBLET BT ARelRLnERE. ot 1ot STPsneh
neléeﬁs@i&y HEdo bR f iy walfd ﬁika‘élaﬁerg.ailﬁstme‘ﬁe;aiﬁngtﬁ of the &etera(ljction

owest. concentratj ons 4. A nmedi um Recor
coylebe é&t%%@ﬁﬁﬂ(%%é%ﬁ%@ inytha AgsetR. 5.

Repeat step 1-4 with increasing concentrations of

radi ol abel ed EG-. The signal for each sanple was
S Yemasicaed /&Kl bed abové) by overl ayi ng
peak-to-peak fragnments, averaging and extracting the

wave anplitude. A signal versus concentration plot is
to tloeinekastred giate h equatidredr Byis the antsisawed iségnal doligrnd

cof A5 1RSELE ATy D BTG, SERRI b s e
defiheg afpoiantl I8Diin thhefSegyefitee oftergreioat. iTins gboseelure has
begl'il1 ip%Qvig{(lgiyaciﬂ.ensscr}bhe% 1%'7 a2 stsi)H lﬁ,t ¥taliﬁ£<‘é‘1’~eg? k. 1995, Surface
Plasmon Resonance Detection and Multispot Sensing for Direct Monitoring
of Interactions Involving Low-Molecular-Weight Analytes and for
Determination of Low Affinities, Anal. Biochem. 228:274-280, which is
incorporated by reference herein. The calculated affinity was KD=3.7 nM
and the calculated binding capacity was 55 CPS. The calculated affinity is in
fair agreement with values in the literature: Affinities for the EGF - EGF
receptor interaction ranging from 0.3 nM to 7 nM have been reported, as
summarized in table 1 in Sundberg A.L., A. Orlova, A. Bruskin, L. Gedda, J.
Carlsson, E. Blomquist, H. Lundqvist, V. Tolmachev. 2003, [(111)In]|Bz-
DTPA-hEGF: Preparation and in vitro characterization of a potential anti-
glioblastoma targeting agent. Cancer Biother. Radiopharm. 18(4):643-54,

which is incorporated by reference herein.



sanple 3 and sanple 4. Exanple 2 In a simlar

experinment, A431 cells were grown on a limted area on
w@2®s50809El | di sh. A431 cells al so have hi gh | poESBE2005/000203

EGF receptor on the surface. The sequence of operation

in this experinment was: 1. 4gd 2m of cell culture

medi um + radi ol abel ed EG-. Rotate dish for 700s. 2.

Continue to rotate the dish for another 200 s, but
Ahaxlo&ghﬁfhﬁahdehtienr}mﬁ ot déa!é.drme@t\k/ﬁh regsnl weity preférred

a 200 aI| ot of e medium + r | abel e
e oGt o BE it Pest Bore R o A ABOLO P 4.
inWdsbr tingheald behslerstdodappt 9xtibBt ehyndsd af@dhbdifieations as
Add 2m. of medi um Record_the radioactivity (tine

wordd brevhRyyowriEe pye Amodne srdipgpe gkillspethiy axf wawrbe made

mﬂwt%a@ﬂn%%ﬁ%%@doge of Phe AR AL 86 B inTh& claims
signal s for "'each concentration before and after wash

appenrée@jdersted as descri bed above and are plotted in
figure 5, where the dianonds corresponds to
nmeasur enents before wash (step 2) and the circles
corresponds to nmeasurenents after wash (step 5). Since
t he val ues nmeasured before and after wash generally
agree, the wash was not necessary for obtaining valid
nmeasurenents. The affinity of the interaction could be
determined by fitting Smax and KD in the equation S =
Smax*conc / (KD+conc) (2) to the nmeasured data. In
equation 2, Sis the neasured signal for |igand
concentration cone, Smax is the binding capacity of
the targets in the defined area and KD is the affinity
of the interaction. This procedure has been previously
descri bed by Karlsson R, Stahlberg, R 1995, Surface
Pl asnmon Resonance Detection and Miulti spot Sensing for
Direct Monitoring
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of Interactions Involving Low Ml ecul ar - Wi ght Anal yt es
and for Determ nation of LowAffinities, Anal. Biochem

WQ2®52306280, which is incorporated by referenk€r/SE2005/000203
herein. The calculated affinity was KD=3. 7nM and t he
cal cul ated bi ndi ng capacityowas 55 CPS. The cal cul at ed
affinity is in fair agreenent with values in the
literature: Affinities for the EGF - EGF receptor

ciAfps.action ranging fromo0.3 nMo 7 nhhave been
reported, as summuarized in table 1 in Sundberg A L., A
Olova, A Bruskin, L. Gedda, J . Carlsson, E

Bl onqui, st. A ndqvi st. V... Tol mac . ,
) P nfesies B AR e don i ERFR Rt atddled voa
sugipat-aahérspeaieisdn ofiqaid)etient said sandpogt andlsast tinaid are
b t arﬂ ti n% agent.. Cancer Biother. Radi opharm
TP8E f}rgg OB ORPTIYNE heor por at ed by ref erence
her eiansod suppigdrtt(he) omweiith enfilsaspbeies cdader atvached irhone
regard to its preferred enbodinment, which constitute
TR REE GHSHEPBY BRERYY RIS THe | nventor, | t

shouladidrectenrqenstHachit batevrtingUsn elterige®nabétween said
nodi ficati ons as woul d be obvi gus {o one havi ng

SPGFiEIRERRFNeKl 1o thersqli surpertnayd sat G $9ryatnied in said
lig@arting fromthe scope of the invention as set forth
In the clains appended hereto. CLAIMS: 1. A device for
detecting interactions between species attached to a

chRBRIdizédpyspecies in a liquid, when said support and
said liquid are brought into contact; conprising a

solid support (11) on which a first species can be

at t a%hr%_@cmla&?:? éf%@ eﬂ%(f% A8y Qhehd AP R deh s Neda AkfASY
t hereon; a detector 53 capabl’e of ‘detecting an
areatof saict swppds teeamsaing of phgiidswidhtvarinbdaid stiheogadki d

br%ﬁgﬁf) {r%t’o c%rﬁq%g’ 'indthseogoctilr%g o?%.n&&%&%h;i dhd ﬁi aiziti qui d;
characterized by

at least one of the defined areas do not have a species of interest

attached, so as to form a reference area for the detection.

2. Device as claimed in claim 1, wherein said solid support is an
essentially flat dish capable of holding a liquid confined within its

boundaries.

3. The device as claimed in claim 1 or 2, wherein there is provided a
motor for enabling rotation of the dish at an angle deviating from the
horizontal, so as to provide for a temporary reduction of the amount of

liquid in said defined area of said support.
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a mechani sm (16) adapted for tenporarily reducing, in
a defined area of said support, the anount of |iquid
wowak/osdsTh sai d support is brought into contaeCT/SER00F@0203
course of a detection; and in that at |east one of the
defined areas do not have &-peci es of interest
attached, so as to forma reference area for the
detection. 2. Device as claimed in claim1, wherein
sai i.d su r S Y,
*or noparsgid At S RRRE e & o bt thalk a8kt
anEsa@ud@mgc@e\acs fcm aaeipimimgﬂuu;lhlah firorh serid 3up\pbetr kefore her e
rotation

i f.
megRuB R E S iR AR e Ule S Bt b lGa st

prOV|de for a tenporary reduction of the amount of
i quj n said efin d area o .sai d suppor The
5. devi Lhe SEvER AR RS & Arinor claytiiol -3 REluiew Hhe fgtegtor
(12’2 Ss ar@vmgnétuaﬁ ReEtbatdmywierdifehtay 13&51@16H?tpﬂa>gldeﬂq1ﬂ d
rom sai d support e neasur nment, and_for
eleptsrpawwgntqrtfﬁﬁvacet @%5 ﬁ%r gpulies S B detegtor

1zTh§nd @vwﬁr@puﬁit%fradmsrﬂl@rwn@tefdr@t gﬁm& ang‘hla%@éﬁbﬁ of
the det ect or (12)is a SC|nt|I atign tector,

th%@ma@nt (£ hbraand 3 comrHer (hr)dor awechionidieg tspts}ttlkaﬁon counter

&fn ﬁfé/w@m(e;%ié Oind @l'x@hh@ﬁlatr sittm%ﬁﬁfe &étpatshhe
et ect or t12 ,and a contro unit for adjusting and

SuPE@@ﬂP? rreluiit (Bsiti on of the support (11),
and a conputer (15)for synchronizing scintillation
counter output fromthe counter (13) and the anqgul ar

6. posi Aimethsid ehdeteeting dntshagimpobetwiernrapehiesdormn hapid and

Sp%(ﬁ%é 01(1]a4l011<§s ?BSI‘@%QF&InS%SéGCt ing i _nt eractions

ween speci e and species on a solid
support conpri si ng: attaching a first species on a

defin orti en of a. SO|Id XPp g
firstt plgél geel gt %pqcﬁ“quu con]{t%ic()38 dm% °§,\Zac§‘% P:O
SO

exposing said first species to a liquid containing a second species, so

as to cover the defined portion of the solid support;

performing a measurement, capable of detecting an interaction

between said first and said second species;
characterized in that

the amount of liquid covering the defined portion of the support is

temporarily reduced prior to performing said measurement;

a reference measurement is performed on a different portion of the
solid support where no interaction takes place, said portion defining a

reference area.
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as to cover the defined portion of the solid support;
perform ng a neasurenent, capable of detecting an
WO ni0s0sosT on bet ween said first and sai d seconeCT/SE2005/000203
speci es; characterized in that the anmpunt of |iquid
covering the defined portiogmgof the support is
tenporarily reduced prior to performng said
nmeasurenent; a reference neasurenent is performed on a
7. d' f f’?ﬁg% t@l%ﬁtaLso&aH{w& I?r? cﬁﬁlﬂ g wHERSA tﬂa 'Pa&?ons on all
interaction ta ace, said portion defining
deimé@ PECRRAE @aedtedT\hﬁhmstl rmmuis, ghdithe dett‘wtl@rmfrﬁlls ,
mherel e f . .
1ntge€t1 ré detl% Jieﬁlggu;e mth& 1r9t%rxgh{tho(ill %ﬁ{lﬁg { ?éﬁgsgfleg mmutes in
ora‘laﬂcha“tanmmﬂa@pmgrwaeaﬁténk intédaotibniaveetimept i on duri ng
at least 15 mnutes in order determ ne the progress of
the interaction over tinme. 8. The nmethod as clained in
8. ¢l ai Thé method, asniairaed is @iadnt e,nqno’r Aawiterednl said tnmpebrary

i qui d nprj ses a reductio he anmount ui d
redrighiomol PaB SGRafsrs Sarttaaes Aol GrRT ot Rotid feaf at
lea@BangidIGaiddelifédlbr&DwithoQt chhfiging the teetaacdu dhliquid

said solid §%£ g{ﬁug The nethod as clainmed in any of

in gpRtack vatig s BPYitf f er ence between target and
ref erence neasurenents is calculated 10. The net hod
as clained in any of clains 6-9, wherein the sequence

9. of sTbsgn@#wé@%%laﬁaed i1 crfgﬂ%lﬁbs erfe itersin ﬁ.dqﬂﬁffr@nce

beBREBASHT hAE rbfréSREATEdur SREn NS IRIdhIARE.
concentration of said second species is increased by a

finite anobunt before said sequence of steps is

10" ePeat edneihba A8 R @gﬁi oY & @iRds I vAeRf 116d @é{@ence of

6- 10, wherein the so support Is an’essenti al
stegisstf cmosbim refusiogdhegraotntof m@dnandeaewumm 1§ fepeated,

angqyﬂgr%'iﬂ #Re concentration of said second species is increased by a finite

amount before said sequence of steps is repeated.

11. The method as claimed in any of claims 6-10, wherein the solid
support is an essentially flat dish capable of holding a liquid confined within

its boundaries.

12. The method as claimed in any of claims 6-11, wherein the reduction
of the amount of liquid is achieved by orienting the support at an angle that
deviates from the horizontal to provide an elevated part and a lower part of

said support, such that the elevated part will be covered by less liquid than
the lower part, and wherein the support is rotated at a predetermined speed

of rotation.

13. The method as claimed in any of claims 6-12, wherein the first

species is selected from tissues, cells, bacteria, virus particles.



12. The nmethod as clained in any of clains 6-11,
wherein the reduction of the anount of liquid is
w@edvseswe7 by orienting the support at an angl eP€TI8£2005/000203
devi ates fromthe horizontal to provide an el evated
part and a | ower part of sajsd support, such that the
el evated part willbe covered by less |iquid than the
| oner part, and wherein the support is rotated at a
pre P . [ h
140 o g PTG ARARGRA] o BhF By Ot 2 R A reond
spspexpessens ig éhe tiged iy @nﬁssiowdetsplecelld sy abh5$<3évéChpomplex
cles. 14
of mloliel&ﬂg%{va%l g&ﬁta} molg%‘%ggge c%ldtc}ggs ﬁlla% %699@8%?%1 18, o
liquid is a dissolved nolecule or a dlssolved conpl ex
of nolecules with a total nolecular weight |ess than
1000000 g/ nol e.



