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-1 METHOD AND DEVI CE FOR THE CHARACTERI ZATI ON OF
| NTERACTI ONS BETWEEN DI FFERENT SPECI ES FI ELD OF
I NVENTION 5 The present invention relates to the field
of characterization of how different species interact
with each other. More in particular, it relates to a

nmet hod where one or nore the species are attached

to a solid support and the other speci es are put in a

'dij' R2f ]f{h?&élfﬁ D INMERACTIONS
METh Aq\rllbggfratv:l@ IQB %IE ates R%e |nteract| on of

BETWE@N éEIFWfEIbENII‘@]PE@[ESr 10 chem cal origin, e.g.
cells, proteins, DNA, RNA, tissue, synthesized
chem cal conpounds and the |ike. BACKGROUND OF THE

FIELDWENN‘\@NII‘[@B]T actions between different species are
nmportant in |ivjng orgt?nlsmand 15|n|ndung|a ¢
The I%rf§?léﬁ§1ve|1h‘é°ﬁ1 rRtftes & BhefigidsotLhanasterizatiqn &fifferent
specﬁQEhﬁ%%‘c@%'tﬁ‘ chbR &h@PQ\cﬂ){‘@ hfﬁ&ﬂ@_?tlt%ﬁie@% hagentd
and thereby guide natural kiTler l's to the

Wherpmmomh@fr@mnqceewmﬁa@h@ B@@cﬂ@@de%wré and the
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moredatpottiodanf 1tchewas ¢s the ilieracisorn of apeciab of fjolagical or

oA & SR 5ol 58T OB, MR R HABh A emica

compdpecis hadldhe lké.h the pat hogen causing the disease. |f
the species remains on the sanple after a wash step,

the sanple is carrying the pathogen causing. the
BACI@GR@ﬂ?ﬁD ety miVvengaoR nethod can be used to
‘ detect contam nation in food stuff. This neans that
Interpetidree beanaed sliffedntispecs andmmareant b hmgd#rgamsm and
beg) I rdzant~1R0
mm#‘g%@ re esa%%ﬁ" an |a8%§g§ [ Eeslﬁilﬁabﬁcﬁqogy g &rhgl ci ne,
antibbdiesalrs thé bl@p@t'retayndntﬁtraot Mﬂum&ﬁtc@ea@tmd Haarieby guide

B g e Y

where a drug may interact with an enzyme in a way that inhibit th_e enzyme
activity. A third examplé 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 éausing 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 usedto
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 meﬂlods 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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30 two or nore species. One comon nethod is to attach
one species to a solid support and add a second
bi functi onal species dissolved in liquid. The
bi functi onal species should (a) have a property that
is easily detectable (e.g. 2 be radioactive or have
a fluorescent noiety attached to it) and (b) interact
with the species that is attached to the solid

be raaligpative orTheve bqUidtebcerRovi@hf attabhed EORY aet (B ihietdee

... solid support, sonetipes followed by a wash of .the
with {ag iSBe‘élﬁﬁﬁg‘@F 15 attgcheq tn thewelid shrphe- Bhe dserd dhirousht

into SRGeLeNitH the BeLdishppett bRletrnSPRELGRAIHY &£%REhSof the
stably with the species on the solid support it wll

solidgpapert i & limnidhetbent theshiipoetionaldnesivg K thigdriungtianel
: ' ] ' n then

specfis HiRact SRR Sifilene SbcLd ATThe 30M SRREIAE R

accuhmbatreen thedelifl aggert endtrbmadhdheact #itérzatiash. Ffesence of
Lhteractions is e | inked j sorbent ass

the B PRRE 3RS coPabitoe SRR RN o eiiihtrd,

methbldehabdi=acheiri waddlpmsef itk sgletiaeseridationr @dhtaattions is
each .other. The thod is jcularly suitable when

enzyl&ﬁi’r’éfecfﬁ’ém —?E%nfi %Sqaé{r@g{é% a nol ecul ar context),
e.g. if one of the species is cells or- bacteria. 15

, CLOSES_T PRI OR ART Pierce Biotechnology Inc (Rackford, .
The presenipinveationgizss at fastitating)thephagreicrigaen oh fogespacies

interéi%"%ﬂg?c&%! { @th‘@?e’f‘% LenbaLs %g}ﬁéuﬁ?ﬁjkﬂﬁiﬂle Qxﬁ'&nu&lg bPthe

i ned areas ere anti bodi es that recogni ze

- specigpeldrge (pr stredlesubarecoplest} teag hid oneSédhe Ispeghe T9vpells or-

en.a liquid sanple is put in a well the specific
baC&%g%teins are bound to the different areas on the
bottomof the well. The detection of the different

' | s.nedi ated by secondary anti bodies, one for
QLO%%EE_@%WWMQ n, labeled with a noiety that -~ -
Pierc@ Bidtechholigy McqReBLriSIL, United States of America) _
manufactures and sells a microplate where the bottom of each well has up

to 16 defined areas where antibodies that recognize specific proteins are

-attached (Searchlight™), When a liquid sample is putin 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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then used to quantify the light intensity, which is

related to the specific 25 protein concentration, on

each defined area. This nmethod is presently limted

to proteins and does not explicitly use one defined

area for reference purposgs A detail ed description

of the Searchlight T™M met hod may be found in an

article by MD Mbody, SWVan Arsdell, KP Murphy, SF
Blacgeeﬁgo('[ﬁa s SwByas) ﬁ@hﬁf&%ﬁ%@ﬁﬁ% YN ﬂﬁos@ﬁ@oxg 0,

2001) mhlch i's incorporated

(Biaqose®BBAGE tlh@tr l’eaﬁ a lidprepnanre Wik Gwiﬁgﬁmriaare%éﬁ‘eqﬁ different
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Ifa s@ietfeer;mﬁsentpeﬂhe $igoeh 1d)blmhmgd:¢1we specjes dttsahptids thee
.inectdont e soljd u f,as rese

sotid ey i Ard S MR g e ottt SPEE it Hopge The

optichhf@efectri dytupPaidnitdrl eefraa‘:iﬁ@e:mdea dlasteto tHosslid suphert

L sol.id sypport w || an The tlcal detect|on
in re%&%n ﬁPt%aP%grtgiﬁ ’%\?E‘"‘Fﬁﬁ%& }So%eé?of”&n?’ﬁé ig‘? pge one

of thé WBABEH aieBs Ff&akeﬂefém;e phiedseperad h&ﬂldf i ib B8 con@Atwith
it is recoomended to use one of thé defined areas for

the splid erumart pohgwewst nvhstireduinptead thers s eonaReuSAlOW

of i o8 e e i A BRIkl (@000 Bl imarly
designedpor monétarhnttglactmns &emzmrepmisﬁﬁﬂ mmapmmbﬁtween

*cells PR IRE TV bbb m SETE AP UL SR,

techuioal dopacts of tHe BIACTRE s st ficdn mby bedouhddhiy.GalPatent
cts of .the BIACORE instru y he found in U S.
No. 5%3?51%64 Kol l%W%ﬁr%@i’ﬂ hie rFHEgSﬁB?lEt ed by

An opBEA GBERsBAE ok aé&nglﬂa&ﬁh bGRéc PiREhS @pgﬁﬂam has been

acconpanyi ng di sc_readin arat us has
descrdoatd 5] Wyt Gprdon i BRGeKESVRA Ry Apriossion

Pubh\%ﬁ ﬂtN&Pﬁb%é@ 69924&’5’& hQQuJNSb rpnaQAPeddEnit .

IS I ncorpOrated erence herel n.” The
hereipi Stieduiodsscals as swﬂntaalﬂyyﬂatﬂ rlasipt désd whitihs nohpdeshradial

i LS5 2818 T o BORREL st o s o

plurality of target zones onto which different antlbodles are immobilized.

Some target zones have antibodies recognizing antigens on cells that are
specific for a unigue 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 tai‘get 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 zoﬁes. In a last step,
thé blood type of the patient ean 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.



20 plurality of target zones onto which different
anti bodies are imobilized. Sone target zones have
anti bodi es recogni zing antigens on cells that are
specific for a unique blood type. Other target zones
serve as negative or positiye controls. A cel
suspension, e.g. a blood sanple, is injected into a
channel. Certain cells in the suspension may then bind
to the target zone 25 carrying antibodies specific for
the bl ood type SUMNABYt QEATHERMENTHNd sc is
rotated to nove all unbound cells away fromthe target
zones. Ina last step, the blood type of the patient
t ar get
O L R R AL PRIl G o
chead enizntiontof hdoediffendnt speciss Anedayt with leucteotenash st ep,
i nstead unbound cells are 30 conpletely renoved from
the detection area by accel erated sedi nentation

C c_at |
R o Ot £ e o Pufer el oR R s Brovidee o
deﬁﬁ@§ﬁﬁ*tdete@ﬁﬁ%‘ﬁﬂt@ﬁcﬁ@@(bé’tWe@ﬁ@bédl&ﬁt%ch@&to a support and species
characterization of di fferent species interact

v hwxéawher@saaé ISHDINT'[ it said digoad miettroagttiin®tcoatqpéotongfrising
6‘5 r esent Eg on, there is prov%ged a device for
WLHHAPRY QY Bic & lighspasinsseerbesiiaeh ma‘?‘_%ea‘trﬂéﬂretl%f)na
o BB MRe5RE8L B ALl ond$ESE RSB dycrion

beaweah seldspened dttaehedvtd g salitli sﬁgpoﬁm@ $afd §RiR&ontained in
attached 1 n one or nore non- overl pi ng fined areas

sajhHgreidi charaeteriged by a@m@ﬁménb&dmde |t¢1'gp@mnly reducmg, ina

- e O SR The S SR dicktie B BGE Y o i
brblight iflio @dm&qﬁ Bid dRsr @a&ggﬁ@{%egmﬂ@i@%ﬁ%&p@e of the

tefporarily reducing, in a area of sal
'd@umpimmas ddlmtajmel atspedied ofjintetew difackdu, sb as to toratip pefetence
ought into contact in the course of a detection;
ar%gort e dptgetion. | east one of the defined areas do not
have a species of interest attached, so as to forma
reference area for the detection.

In accordance with a second aspect of the present invention, there is provided a

method of detecting interactions between species in a liquid and species on a solid
support, comprising: attaching a first species on a defined portion of a solid
support; exposing said first species to a liquid containing a second species, 50 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 1s temporarily reduced prior to performing said



In accordance with a second aspect of the present
invention, there is provided a nethod of detecting

i nteractions between species in a liquid and speci es
on a solid support, conprising: attaching a first
species on a defined portioggof a solid support;
exposing said first species to a liquid containing a
second species, so as to cover the defined portion of
the solid support; perform ng a neasurenent, capable

t j [ on- ' sai d . fir n
m@haEhEAL L8O ob MEKARIAD DR SRR livrdh Rl ap e
sobild subpotit Gveey 86 finterdction dedes pesbepedid ;p@ﬂi(ﬁlf ddfiifing 8 ¥eRAce

is tenporarily reduced prior to performng said 4a
argdasurenent; a reference neasurenent is perforned on a
different portion of the solid support where no
interaction takes place, said portion defining a
THEERRENE %mbaaﬁﬂemmﬁv@ﬁﬁfmhsm%f@gﬂb TehRlpshave four
characteristic teatures. A solid support wth at

| easA soli suigfornwithar &ast twadelinedaieas ahmalyt iR a&ﬁﬂ_iet and
at least one for reference purposes. However, severa
di f faélast onefogaeisranss PubRoses dioweer seveepaiferentiargete dan

con oty el HeBoRafed RIS A ool

| Nt 81cARY P RRIENGAth HRIBEH sagﬁoﬂt tPanfble arf‘irﬁ@fa?ﬁ&ﬁ’ befveen
arranged so as to be able to detect and quantity the

pr edangeeamsf ligarke | i gand near the defined areas.

Preferably stirring of the liquid in contact with the
s8 i deigpionis arangsespiagda bemble to drtect a8é qupntifyftbapuesence of

i's LSion of s for at least tenporarily
redE%?Iéggﬁcf%%agéﬁﬁ?ne&arﬁsqui d at a defined area

C dyripg o : t 1yl . ; ;
RSt o e B P A SR Tl s proviced
predent in the liquid remaining near the defined area,

l'i gand unspecifically bound to the reference area, .
ahd Aonessghisal featurgisgironstonred means fovatt lnestitémamdrimyeducing

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 may

contribute to the signal. When quantifying the amount of ligand near a target area,

ligand bound to the species attached to the solid support may 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.



contribute to the signal. When quantifying the anount

of ligand near a target area, |igand bound to the

speci es attached to the solid support may be an

addi tional source of signal. Thus, the detected

anmount of ligand bound to the target can then be
corrected for the background signal by subtraction of
the signal fromthe reference area. 5 Since the
Sigtetial siged esdoatatet! withhunboboditidand gethe liguid ban bé auicH greater

thi) et Y S pound 1o el Wi icmay bepenciohie.

. i s : ol

el A AR SR A s
It yriewser hiebd hetiéhshre CORIESWR] the 1IHORT SorBpRtdIWOT here are two

reasons for stirring the liquid. Firstly, the liquid
repgpps ber Hoting dpliguidnFirsidy, tholigeidmay hatosmgenaisyin thdie

tine required,to,reach equilibrium my. not be
conliilies 200 FeERIY ot s EOPREL i Frach CORLIFARRYINGt bRe
inéregdd I BERR) ]w‘\!- The present
mJi:ﬂr?éﬂséJrc]lﬁugE@sz IVY be éllggf%égapgﬁgltosé 1gl'gtsail in the
description and exanple below, with reference to the

onpanyi.ng. draw n in which Figure 1 shows a
B@ﬁfﬁﬁ@@%&@%%é@%ﬁ@&%@‘émm desi gn; Figure 2a
shows data acquired with a very | ow concentration of
the ligand; Figure 2b shows data acquired with a high

THeQsreRMt rdlch@0n SfilltHeadisd18aadn cgés%#'ﬂ;@caﬁein Wd@s*a(rjiption and

il'lustrates how the acquired data 1s processed prior
- expmpbvidloat Waoth; refaEeaperte the stuonspangmgddibfvengrit which
concentrations of a ligand give rise to different
signals; and Figure 5 shows how different

: t . [0 o ' t i fferent

P e I TSl
respectively. 6 DETAILED DESCRI PTI ON OF THE | NVENTI ON
.For the purpose of the present application, and for

FigyrgZiashowa detpeasiquired iveith & gery low concentration of the ligand;

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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attached to the solid support is denoted "target" and
a species present ina 5 1liquidis denoted "Iigand".
Possi bl e species (i.e. targets and |igands) incl ude,
‘but are not limted to, tissue sanples, cells,
‘bacteria, viruses, solid pgticles, macronolecules
(e.g. proteins, DNA, RNA) and other chemi cal
compounds. Preferred Iigands include nacronol ecul es

DETMLED DESERIFLIOBNNAF TRNAINVENEON chenmi cal conpounds

and any species that can be dissolved in a liquid. 10
The present invention aims at inproving the accuracy.

For &E@pﬁ?ﬁ@éébpﬁa@ﬁréséﬁt af fiﬁéeﬁﬁr?rdlﬁ?fdrqjﬂaﬂ{y 'anéﬁe’c?é?st {HASs

bet ween di ff erent ecies. Another aimis to  reduce

attaghed fa e sehﬁr@ufm isedpricded kel mirnhaspecies present in a
liquf har At ALl 2aLh R0 pkés'ﬁgorf,géé{% fi.& Ay %na&@t%n% Eﬂlélﬁde

€ present Fnvention ti'ng “intera
but bm weehnsmi: tces:tsmleazalmelm‘les,ocdls Uapteria, (mzaxsget solicapdrticles,

S f&s in ort an
mac BRI (5 Rl R AL S8 e Bepbofads.
Prefmédi digamdsdnthfdelnaciorisbieetled (big. @toﬁa@@@ | IQHAQJ &N A)eother

attached 'in ,one_or nore, non overI QWe f|ned areas

chemical EgMPoyns 2R 81y cPsficsdpab
i nteraction between said speC|es attached to the SO|Id
support, and said species contained in said |iquid.

The DRSS PERNHEN ARSI LRI EaSIficARBERGNRBAPrEGFion of the
charﬁgt%‘i’fz%%cfno&f ﬁ-ﬁéﬁ%&ﬁ:@ﬁb lb‘étt?r@&'l‘ﬁ ent Qg@me? ej{ﬂvﬁﬁ@ﬁ ik a to

sal d support he anpunt qui

redu@@ pbedabor sinjy Iﬁm’-hledl flor @ecimmnang ai dharheteratise. of a -
detection; and at |east one of the 25 defined areas do
not have a species of interest attached, so as to form

Gen&ally*h HEAGLa LN HIGABLEEHN oghft%r PR 4

speti es can prefer resen
interdcgpk \keiiween Ispecies aﬂ‘)irachedlts sobweebrt darkebs) ahd specxes ina

i GEEHs plt oAy UbarCRaf el BL A bty 08Res
comessentl sblid stppbridildhos aﬂabhea fifstipledicadam be attached in
one or more non-overlapping defined areas thereon; a detector (1.‘2) capable
of detecting an interaction be_ttwveen said species attached to the solid
support, and said speciés 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 contactin the course of a detection; and at least one of the
defined areas do not have a species of interest attached, so as to ‘r_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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liquid confined within its boundaries, such as a Petri
di sh, although any other kind of receptacle or vesse
capabl e of confining liquid is possible. 5 In order to
renove liquid, the invention provides in one
enbodi ment an aspirating device for aspirating liquid
fromsaid support before neasurenent, and for
returning liquid to the support after measurenent.
Preferaply,..the detector 12 is cintillation :
PreffaaRly ohe A AR i sohercaly B5hshaetanbe pplsing =
ligwidecqidisedbivethin e Behadariddlafiet 8s bWt elispf Aivhegsh any
el ectronic coun%sr device 13 for counting the inpulses
othe el icd TetRiaptsrorrvesselsapable G cPBingG Rawigyis possible.
adjusting and reporting the angular position of the

support 11, and aa conputer_ 15 for _ synchroni zing
In %féf%ttpmeatq‘f@rh%dnﬂw mygatism provides Reoroembedimsnbag
]-It]ﬁjﬁ)él > Lot fis L | o6l 15 from
asl:{ he co%%il lr’%lé fgﬁlé’tsﬁ %%ﬂngﬁﬁrgtfﬁ%% Sgg% g‘lr}%?%gﬁ%g&ﬁ e
mepgeamenn avhfasrerarrsug tisilig te Ahe issgporit afnt ineasurement.
devi ce such as the one described, conprises attaching
a first species on a defined portion of a solid
Prefrppby, tthe dutectonil@ isia stinsiblatioasddteaogesfhosgle xpasedther

0 Liguid contalnin secqnd speci.es (ligand)
typgg of Qefbrthatt SEAl R pdicht iR SORGHRr brpflgedn
electvppior dourfiendasice I dosureld ﬂi&ﬁplél%?@&’@r@ tht detector 12,
etecti an.interaction between sali i rst and, sai
aﬂf@&&ﬁlﬁj@ﬁﬂé@? & ?C%Hé TeRPTERG HG AR PP g e
supPort QU@ dCOBHIRGet 18 fdﬁgyﬁ%d@ﬁimg%ehﬁiuémﬁ; sHRRRLt
~ is tenmporarily reduced ﬁé%or_to pertormng said .
outppl Qe fvgicounter h3 parkhaaewes nestisne! the gl dishhagpport
fro@NtR Hfder@hk 1aortion of the solid support -where no
interaction takes place, said portion defining a
reference area. The tenporary reduction of liquid :
. _ . of A
T BT BP MG b8 Rin 2 IR citebAl cafdil Buf i
deviqeesudht ab thaemgriesoribiedgoeuhpirises aitanbingvatiirss spdcies loinda

deﬁﬁ%ﬁ%ﬂﬁon’ 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 méasurement.
A reference measurement is performed on a different portion of the solid
subport where no interaction tai{es place, said portion defining a reference -

areca.

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

amount of liquid in contact with said solid support.
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8 Suitably, a difference between target and reference
neasurenents is cal cul ated. The sequence of steps of
exposi ng, neasuring and reducing the anobunt of 5
liquid is preferably repeated, and the concentration
of said ligand is increaseqg by a finite anount before
sai d sequence of steps is repeated. In a preferred
enbodi nent, the |nteract|ons on al | defined areas are

e_detection of
Suﬁg@g’? gc&fgﬁgsﬁcaerbee%ra g er g%ﬁe]é‘ﬁe nlefﬁﬂrFWoeﬁ’ttS is
cal¢mizéed.upti on during at Ieast 15 m nutes in order
deternmine the progress of the interaction over tine.
In a further preferred enbodi ment of the nethod, the
The selyodric@nofodtepdof e@ﬁ@iﬁg ﬁlfeabuﬂfig@ﬂﬁsred?S @6k Bihount of
qri.enti e su t at _an angl e t hat evi at es
hqlrl?dﬁﬁfﬁ%%ﬁ‘ag repRRied eedpﬁhaﬁoa@eaﬁaepe\e{t%'ad bgepddRd a
incteietl 1924 irkfe arfidhelt HURREIShid SdfhedBalr 88s &l AR,
part will be covered by less Iiquid than™ the ['ower
part, and wherein the support is rotated at a

In é’ﬁféi@h%ﬁ@rﬁﬁgdlﬁ%ﬁd th@infeﬂ%&*dr&rbn 2l f2relarahy atrQ aetected

first species Is selected fromtissues, cells,
Wﬂb@c% apimiteyang §he gatadtiomesf, alhmeta@mmdoreﬁeabhsrepeated

e R A A IR PGl o) SNl B

Promsgmfthbee’&ratttwnmeﬂﬂﬁ:ﬁ: g/ mol e. 25 Accordi ng to one
enbodi nent of the invention, a device conprising four
mai n characteristics is used for the characterization

In aolﬁJIﬂnmepﬂcfe]iredi] S:Hﬂﬁidziﬁ&imt diithengghaddiiearahiGiolNaimgiey
nore areas ar.e

on on ort, t or
amdihy ok Bveflant Bghting 1Ba ShpPprcal fS arels at
devﬁtesaﬁblrm gha hbara@ﬁtal (talovideefrPEleestctpa% sl Atdw¥epart of
B% ahté é-]tz one area i s reserved for reference
saic T docuth T e FlaneBasrass vall iegiovheed Rsifre i than
the &iwached, hadivha@eil88e 80ppbfiSrEMREY at & BhReREdpeed

" to it. Furthernore, i UId contalnln aligand is in
of rotation. 9 9 9

' Preferably the first species is selected from tissues, cells, bacteria, vzrus

particles, and the second spec1es present in the liquid is a dissolved
molecule or a dissolved eomplex of molecules wzth a total molecular Welght
less than 1000000 g/mole. '

According to one ex_andjment_of the inventibn, a device comprisi_néfour
main _character_isﬁcs is ueed for ﬂie charaeterization of interactions betWeen
ligands and targets. Namely, on one single solid support two or mere 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 er has an
irrelevant target attached to it. Furthermore, liquid containing a ligand isin

contact with the solid support. There is also a detection system able to
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contact with the solid support. There is also a
detection systemable to 9 detect presence and
quantity of the ligand on each area. There is a
mechani smfor stirring the liquid present on the solid
support. Finally, there 1ig a nechanismthat ensures
that the anmount of liquid present close to a defined
area is tenporarily reduced during detection. 5 Since

'detewﬁre%%ﬂee LA OB} 8L NG PShien 38a Tharartd and

he reference area” and separate det ecti on of Eresence
mecbﬁmsng &nostéming tha lgnidprangnt ehehermpdid sitrprert. Finally, there

isa %%Bﬁﬁiééf{ ¢h¥t ehglflr v eﬁ' Bie AnBAGKG el ﬁ%&&ﬁf b0 th %

tarne I'ng the detecto or the

- defirreef maans&em;&aafﬂ;omd&rmc’adﬂmng daeterdiion1 0 AI so, since

the liquid is stirred, the time required to reach

equilibriumw |l decrease conpared to when the solid
Sincé thpGainahguld Gohthcts thehttied airda (tar@e i Yhe g€fdrence area

met hods for characteri zat| n of T%leractl ons_be 1Iween
and pepyaLe SFﬁft’rqf’g sspee Rt Harnd &é‘ e\dive rely

 areal) Ufe@%%@hwireiy B HEIBNR, al3ack§r$mgaﬁen{eeﬁsnh§%b%@ﬁwawd

to the target, since presence of unbound and

subtpectieg tha é@tecmeamagef@u &he refﬁrﬁlmearﬁaéa@m erﬁ@ﬂeu E@'ﬁa

#0518 I fiPud 5o SHEfeIREIEAL Yoqlifed O HOR 8 Abbm o
decr&:asxgncdnparam'ga diteacttieosnlidSsuysort meddiqgsidnsdefifstill. gand

Is quantified at all areas in short time and since the
liquid containing ligand is 20 tenporarily reduced,

- ComiﬂtﬁﬂffQfs%ﬁe:ﬁéﬂnﬂimrvdﬂdraﬁﬂeﬁbﬁhbhe)f&Qﬁeir&ﬂ:i@ﬂ@be'hﬁedrer s

ssqQciated with unbo d I| and,in the

d
tal"gerté ﬁ%ﬁ%rilg?tg‘{cfﬁ aﬁﬁe tprliude 3 yaspriteny HEPYRfeigboifvReve all

ligad@HAH LMot BYENME o tReWasiktSiieRe %ﬁé‘sérﬂ:‘ér SA8EbbNAd ligand

sensitivity in cases where a very high concentration

may b datgelnd. Advpntaseeuishh initthe prpepntdnventionne svashweisr is
not I%C%QS%I‘%’ BRL 8 BAYIEr o Feibhieflof ARERLAN M, BN+ &APoREy

reuse
reduction of liquid during detectmn Since the presence of ligand is

quantified at all areas in short time and since the liquid containing ligand is
temporarily reduced, the reference 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
senSiﬁvity in cases where a very high concentration of ligand is present in

the liguid.

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 expen_sive. In this case, a liquid with low concentration of ligand is put
into contact with the solid sﬁpport. 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



10

15

20

.25

30

t hroughout a characterization. This is of particular
interest when the ligand 1is expensive. In this case,
aliquid with | ow concentration of ligand is put into
contact with the solid support. After characterization
of this first 30 concentratdon a small aliquot of
hi ghly concentrated ligand Is added. The total
concentration of ligand then increases to a second
bindirgy s char@téfged Ohibiphidig ik sesdinkaaioni #RMtesTRES
process is repeated until the desired .concentrations
concgpyRtveshaapaet ehassderiank solid support is
typically a container. In this container two or nore 5
defined areas are present. Liquid put in the container
The it auppod] is tipidallyd centedser. M thisasunteirerdsio erenons ea

et BB LB SIS e T ke

I't poss ‘ r1ze the in 'on of oh
arcas.i flakedshbhh dedimedraeatianbedys sisenvddfieaefdrgncdpateses.
. possibility.i.s.to.use a .detection .systemthat can
This BERe AsktinE th SrEREcFrinE Mg inPac S bEPhS Bt Wem
severdil tAgeen birhQ1thingot e8¢ ARG th e85 Dfility & e hikenal¥tection

: | igands and detecting the |ight intensity at fhe
syste PRt gap _ﬁ%?%l&]ﬁgr@l%ﬁe@t_é}ﬁaé@ﬁoﬁ-wé}%;ﬁg different
fluoréiehReRBRE AOLAS difeentBEANRIa A) SRte MA D ih diSh BRI sity at
several 1igands can be put in one liquid and -binding
the dgffergpt chrgasigsistis wmission werdenaigerorresnorising to the
definfHRARS! /ilig Bis Sy 14 fan
clinE AR eSSt Rt BT, P AP o s B B8 Rl O B an
bindipgrafetlyligafdswby sne Clrherecipupet shmigbewhadiateritéd on a
. i area. The defined areas could be coated with
Sunugg%F% 8Ph known to enhance attachment of cells. The
defined areas could be coated with a protein known to

~bind a spegjfic, 20 l.ecyl e which is used for .
The aiffSufnihp Breeh n thip Jefincdagean ean epeiarmed in a variety
of wagh ! €plla¢btid bblpre R ifelEiyhh:0 b dbritdOMHaY Th defined areas

bj oti nél ated target gﬂe_l.- g. biotinylated DNA) coul d
could; b Ropfed Wiien Pentaly kngiraiorenhanca aftgermest oheslls. The

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
targét directly onto the defined area is also possible. rThe surface of the
defined areas is th 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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defined area. The surface of the defined areas could
be chemcally nodified to nake possible coval ent
attachnment of a target. Passive adsorption of 25
target directly onto the defined area is al so
possi bl e. The surface of thg; defined areas is not
necessarily solid and flat. Porous surfaces or
surfaces wth biopolynmers attached (e.g. polyethyl ene
su@c)m,olea@fngiﬁm Ty rigoof thelslidaeiyapdadgaus fdtueférence
incre %rlget densi ty_.makin hi gher si

PUIRASER | disianyesorlimaued snd Heted tcaa%%é? fhegolid

‘supftirt Re6ck ﬁquiae(“ﬁf&mt%euﬂsycaﬁ rfeechrefulWNEAAEY QYN sEIRd | S

are used asS target, a op_ of cells can be put on the

supt §o PIGV%IEﬁp%QeﬂSI %%m Hylngdt implaa pge%bletﬂ@@fgmqadly

dl ave Sse gﬁ%ﬁ?gélqalﬁg&E arte%r? ??%%ﬁ‘jftlo e SO rcg‘lel Eke_

Th@mdges showi@ beilggh ¢npwghHouregeht hQuniaﬁ'oiﬁe rezaiimﬁgl ]Icotlyer
h Lid -t tt
defiSrerdR ¢l AteinpRiRng thridd. BRE Y diamayien G of bt

cortadi zdll siefipettarcas sirdefthnecu siyedsrihy nussswtnleew ri dges
or the like. The ridges should be high enough to
prevent liquid fromreaching other defined areas

Thlg tzmeﬂm)da&éﬁ@@@%e{rex@n différaft deBittiorOPHaRISE 'mo hﬁrerent

iquid contact all defined areas sipnultaneousl
tYP% pf Agtacten spichpnare possthies Delesioys that asein Eh@ﬁlaal contact

mﬂq 'tﬁé %ﬁats@ﬁ&eaherue%é@fé PhESare %8 f bh 51%91 oﬁt&esml
e At phiok

detector ‘set-ups are possi RAt ar 6
the |S®hpirf§}mm'rt Detechart principhes Heatsidd r@qwuq:) physmah dontact with

e SRR By P REFISELoF LI b phcom o

l1gapkiy sefrattomnaracdetettidn. of hgaﬁdl Dateutppprinciples dbet {6 wiot

e T S S B e

to) détiebibAl cﬁ&aattﬁcu@nynaétecﬁ@ﬁtafrm’fa@h@@d (eS8, r\iéz}ﬁg Wi th
the solid support Include (but are not limted 0)

fluoges O dt greralymsinenre) specaepietomatrit d@?ﬁcﬂp@wuatdﬁm
meriford a fd&. Mhe detection system used in this 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 thé 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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fl uorescence or chenol um nence), spectrophotonetric

detection, just to nention a few The detection

systemused in this method is tine resolved. 20 This

nmeans that detection of a defined area is repeated at

| east every tenth mnute, ;preferably every 20-60

seconds, even nore prefera%?y every 0:1-20 seconds.

The tine-resol ved neasurenent nmakes it possible to
detavitint Of rddiacttatys 188 abi@anbiiRdidgdsent teatvdhg®k. close to

so known_as_the kinetics of the interaction. 25 A
the %EE%% Wi PR ddetedpp ot s Yojumscinelites Hhgaled) mﬁgirﬁre@fand the

hquhd ?%é&rﬂt hdaR@h¥ 'cf(‘eEiﬂbH)érleTltlg %:ﬂﬁ{ﬂtﬂﬁ%%o‘?ﬂmﬁ HE lp esent

ection is beneficial but not necessary
in ﬂfi@ bpeid sl giftehdreenruichl lapgerstiraanire ampiing of bggnélboﬂ.mhto

mr. fer ence ar & and _as
the B RS O e L MR B S A
amoemieﬁsradiodqtmnydilpmg datecitiont dfeary active bneaoind ba'eference :

d ned ar.ea durin ecti I n practi
ared, AR AL B0 it a R SR Res b B ATE SR sopgtimes be
low.t'Eip qirabldny ohﬁlﬁalﬁférca'ﬁ% B ﬁ&iﬁﬁ@i}a!rﬂy rBdlicihertheiBount of
tectjon det ect i on. of

i ek o o RuSasrs ciiting detesing. Shedintd ramgining on
the OlNIRafdL5Mi dgr& t}felﬂeccﬁﬁhﬁféﬁ{)uﬁfl Lgam td %teecfétgétedTBh% the

vol une includes the defined area and

maggitudenf thedinuifdmssesiated siened witt e cammtabéff teHound

mespisaubaesapla Ao Aeed b 1Mo 0, Sptehony

pr efmr:g enctheid atviddatsnenta! inpadetf sigre frerh luntegist Bpand

presBbP BT ind Reuf o, BPRUE ) oo lis B arp LppE il somempp
‘metheduseadito lre:ﬁmeVe sheliqtiid tenetihigg ligaas iy RIwaLE thaRolid

- suprgRRHER 5/ n g et iAo Aot ieas CovERpHgut

possithie mettad, %@ﬁ@éﬁle@dﬁéﬂ ah el eleaaHiio B pakiRld bAHI L, is to
|ng on 10 the defined areas i ght then contain
Cent@ﬁ%ﬁ?g ichguprperarnsbthereby mevn therenbemrailicgadsdp the

radléltjﬁiﬂdsﬂ %&aﬁ% 2ari 8 8 SIAN@hpPbilt!aPBeCQTRA PR Pdfe
Application Publication 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 interactiéns is described by

the following equation:

(1)

-where Kp is the equilibrium dissociation constant for the. target—hgand

interaction, [T] is the concentration of unbound target, [L] is the
concentration of unbound lgand, and [TL] is the concentration of target-

ligand complexes. When the solid support is contacted with liquid
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| hgmﬁq@%&}%ﬁ%

magni tude of the signal associated with the defined
area. The currently preferred nethod avoid
detrinental inpact of signal from unbound Iigand
present in the liquid is to conpletely renove the
l'iquid. The nobst common 15, yethod used to renove the
liquid containing ligand is"to wash the solid support
with a suitable liquid devoid of Iigand. Another Iess

contGRIHRAN, ORI B HIbxeaRAlIABEmNeAAL . (1), and

and 1s a particle or a“cell, is to centrlfuge

[TL] S@illﬁS@e%EﬁpGﬁPﬂahd[‘lﬁm élmyeqmméi theeaghbedbrivga Ngsies grom
a fex} BEco @i P dlalih HouftsPABIreRALL plboddnilstt fiHIPAhbound
ligarmisdoer retdSAGI3 .62 M%Eudﬂm seista zeror o Daﬂ@UtOby:—estabhsh
f.ere re is.however th
equifiiiBe e F e g B P Fe il oS Ene i SRR THS when
remdvigg R By hgm@tpricﬁ foypeaahleynént] ENehsithber of Regs:s.
npl e an innnn mpde] for bi onol ecul ar

CAEREG fiH‘é‘al e mRasYEEmGH #yd &ggative:
imp 249 thP mealsﬂrerﬂéﬂt Gdhis Hﬂlbnﬂ"ﬁﬁé %eéf{l @1.4;&15&%@ in the literature,

equi libriumd ISSOCIatlon constant for

for examgpee in pgaardicle hydWedbwa gt isee tSﬁétl@@r?cédt ¥atSteategies
for dg{eé:%lﬁo sg.ﬁ'ggﬁ'ﬂt d’p[rH_E 1&&&?@%&9 Bf é@ @m?lfbodles

ound conce |on

induted @gtthera]gmim bm’rpglemE M/Weudhtw:aa &Enrcti Emakg@r,tm@mes-
caon ed wth |i nta|

Das, o B Rdrei do el wi et had S S 1 2099

whichrif intdtgdorsatdd Bfrlreferaﬁlcb?lhéﬁm.l The time required to
reach equilibriumvaries from a few seconds to a nany

hours. The reverse process will start if all ‘unbound

By nistgacm dsmpbearfiBRARIbing 18e ahldurtSofIitffa T anteRling AgaAtGear
In order "'to ré-establish 5 equilibrium target-I|igand

the dedimsreases ait the spbis sapporsAyripesarasumsmrentfagre will at the
mos nﬁér‘[r%er 2 fr"’t%'ﬁaﬂ}g.édu-l 188BHnA RN QRAMY R Madih § o at the
most a minor adjustment of [T}, [L], and [TL]. Thus, a more accurate
measurement of the nuﬁber of target-ligand complexes is anticipated, in
particular for interactions 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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| i gand conpl exes will decrease during the neasurenent

and negatively inpact the nmeasurenent. This problem

has been discussed in the literature, for exanple in

an article by MWadhwa et al. (see section 2.1.1 in

"Strategies 10 for detectigp, nmeasurement and

characterization of unwanted anti bodi es induced by

t herapeutic biologicals", MWdhwa, CBird, P Dilger,
bechinesiptasibleas poafithrRa HeEhRE ardQHF MRE 1RFHd PRI IERIng

t hoqs, 278:1-17, 2003), which is_incorporated by

detqchog). diduidBreseRt onghpFolid siwpar vk ecariTateiay diegwer
endidT@hargyme s b QU0 0RG P RERGy b ot
. defined arég&gﬁ%?ﬁg'soIi%@%ﬂ%%%¥%ﬁ%%@gﬁggﬁ%ggbggﬁ%%?Pf
ligap@enethg Aefined erre. Ansthebpossiblenoethorh figeempambibuntving
1 i C [ j - f th nost 1.nor
tiquld, B8 I oRTe Pt 8 BRIHASCHE Mopd andBil 08eBhbR i the

adj ustment o

-defined aret e ane pet e ven tendf oftngolitlistyeporif ariditigisterld godlevated

CQIT X [ ticipated,,in ..20 partjcular for .
aurf @RS Sy, Rl eshit 8 oot Syl orbiiort R Ab R alate p the
otheserwhdad méRe bhaotd hdiatheAgiectibg Jdsaible, ASRBIAHIEm_ar

fined area ere the nmeasurenent is Egr or med

~_the.d
metied is i HE&I TP ROt asPgafes W ligridoon ithespld supporhe
durih@ldtestien dhnd HspRHIER iNe 1GRIPBadE bnf@mégéli% @gﬁpm

renoved the unbound |igan ave accepte

- afterygirden Holssnopbladdwimlothasa meethotls gdsel pRovide mpstinisg of the

e ; s o . ol q
i A o e R T SR
the defingst esemduriog detepiioh showltidieniesy thagalits npacfeidity less-

LR O L PR e L,

15

pres&t irhéhe vldidity op fes tefised aressehan dhe@dlidr sisebdd is
areas

.SUu t (e.g..a cell dish nd put defjne
R E%%O‘p"g?lﬁyrﬁé’t ot ofhidrodbpe deappscuspe atelila
suppeot kdthGWPReY tarest RIACREH Bt O3 BPedl SKA RIS the
- nted W.th a slight slope it 14 becones possible to
sw%“ﬁm BAledngdaTaR it osizoptalmesitinmy et thsisniad frosu theg

samdl@tREAEA hea bh PBLHRY BF e PRHSP BFiRRA forii
accunul ate in"the | ower , '
removed. A sufficient reduction of liquid with ligand on the defined area can
be defined in terms of background signal co_ﬁtribution. 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 Qf 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

Hquidin 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 lgand
concentration in the range of 1x109 M to 55109 M, the solid supportisa
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end of the solid support and will not severely inpact
the quantification of |igand on the defined area.
Anot her possible nethod for tenporarily noving 5
liquid on the solid support is to tilt the solid

support during detection, the defined areas are
put in one end of a solid Support and this end is
el evated ~ during detection, liquid present on the

Petrd QldHwiPRU Amskdd of a%ﬁ%ﬁ}ﬁhﬁil? 10Nchhghd ﬂiéﬁ%{lﬂ eblansk is
: make a nore reliable detection possible. Athird
appysudsiaiely 2 mk hod is to use a punp that aspirates the
liquid on the solid support 10 during detection, and
di spenses the |iquid back onto the solid support
If stiatingr isanaisobtaingd froot db¢ endthatl ofltbmpessklymenhedsg dlaged

ovide,a stirring,.of the . li.quid pr 0 olid
tronPffd 508a Yok, o ikt Afpige yS ThinRE Tk LA B8 &

vibr@iﬂﬁ'g&edbc'&r@iaowﬂﬂgw%rcqﬂigethﬁzmi&smuixﬁ&heﬁqxﬁfls Aﬂt@mmiliﬁ%r,

refera -1 ess-, that o an en pore preferable.less

the Sofith SupPSH FHDAH HHveBrePPatsl) L gt oV eReptain T

liquidl. HoRksible hotithes dedrne %eﬁﬂ%%ﬁmﬁﬂ%_hha &ebh s Hepdioh. | S

positioned horizontally in rest. This could be

measured using a solid support w thout any target

The ?)?%r@nfégﬁ %é{'l.lg:rﬁég@ ofl 8513 A @cﬁﬁ?e?lt%% &Wﬁ&&rﬁﬁlﬁlﬁ% %g_al

area in horizontal position with t
investignals finstratédin fignee deFonédissemboidimenist radioatvely

tanefef} End o Uskdh MEs O 1P R Rl bt dmE TG RER RS ptn
ligard® bimdsl therso CEte dbeicd ebifindsdsntvekeay cofipbackis.ound

signal contribution. It is _acc le th liquid

@il e ﬁ?lggéﬁ%} SURPPHEDAECARRS %qetgﬁFaﬂgalPWﬁp@Tiet ection =

() Ve i keHodh scigtillRfibntdbRintes 18tmBBated QcH HARSIt will

and preferably at nost two tinmes, the_ expected signa

or i gideesthigteiastonsgasseovmY ambameripheraipaut of the cell

accepf;ghl e 25 anmobunt of remaining liquid cannot easily

be expressed in terns of per cent renoval, because

t he val ue depend nany paraneters (e.g. the

cent nat i [, 1.0 0 :

A st ERGERERAE 1835 Bppb g (R el dRp Tk 1 ik Motor s

eractron an

. contrblded blyi ah slepporiiy dedised 4 §ipitdadthvaruadiuah thetegaldsd on

Jwul d be urabl e when,.0. 1-19% of .t liquid i
posiliBh fn Feadl tof F AP THO Gg cell b subolt.Fhe
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 _freqliency 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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30 during detection if the affinity is approxi mtely
1x10-8 M the ligand concentration in the range of
1x10-9 Mto 5x10-9 M the solid support is a 15 Petri
dish with a diameter of approximately 10 cm and the
liquid volume is approximjely 2 m. If stirring is
not obtained fromthe nethod of tenporarily renoving
liquid 5 fromthe solid support, a stirring device is
in tt8¢¢hEed. ralibfetiel thikREe@proteR, 3 hAfed 8611108 ca1 BBt B
propeller that is put in ?he liquid. Alternatively,
kﬂQ‘Wé that the fappd rbtm@% e de@@tﬁm@@srs@b@attba ltgrges celldistace.

As B/BIENESakdy, HHE ackibBYdf-mPors BbEoAPLIPDS hﬂﬁlr,h B8ty

gentl e shaki ng and ex entric rotation physi
mO@ttﬂm,Lﬁoén@im@ﬁ gt calldesdmetimeserdarg without
ust rated i.n 1-94r &, 1.. For..this
targghbello YR Al Phlnde BLRT B aarheta Hhdastars ekt

radwmm’w Wﬂbb&! aegsterwi Wy ﬂmmumaﬁbro a@mnt@ wihehthe target
lLhds i ce conprises two key

d
CCHS %rn% tt}?cﬁ]#%flg‘%aeﬁﬁes rﬁie¥?,FﬁB]brt that can be
: rotated slowy 11. 15 (ii) a tine-resolved

ntill at] counter 12 mounted such that it wll
The {opE daink J@%ﬁé%ﬁ%(#s iByeRtoB MR PRIy ﬁﬁﬂﬁtﬂ't

emlﬂfdlé@%s%écnb@u%lo& stepper notor 16 is connected to
the cell dish support 11. The notor is 20 controlled

by an el ectronic device 14 that both can adj ust t he

1 pp ISt b ATNIGRILS o LAY iB IR BPngn

Thel I@Hwnm eesh obtlenced] dotlr mni sr;dct'ev ireferdricet Ilslaltpaseun't‘he

I I npul s. f I om det ec T e cell
deted:t81h1 R p%glrt N }?%P . %EEII (ﬁfﬁ{lr | e cell dish
rotates rtﬂ'ierrald?koeictﬁ@ityad faéqﬁd‘lﬁ:ljhi‘@ilﬁéi‘ecﬁ Thid nﬂikets"l@ sib@d ko

di sh support. The cintillation counter i's read with a
plotifiaer PintRagtvly -

g P FaPERprlignd) wegsus position on cell

disHPaSHRER M Stiking 1§8§taﬁﬁém y AoGOFRYLRE cdB dish non-
synchroni zes scintillation counter ouzf' ut from.13 and

horl{z%taél,yg dYaen g icell giish rotates, the liquid 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—hqrizontally. 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 speéd of

approximately 6 rounds per minute. It is important to select a proper
ro_t_ational_ speed for the dish. If the dish rotates too fast the liquid present in
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15

of the cell dish support from 14 and generates an
~activity versus angular position curve. 30 The
target, here human cancer cells, are grown only on a
limted sector of the cell dish, as indicated in
white in figure 1. A quui?7containing the ligand, 16
in this case a radioactively |abeled protein, is added
to the cell dish. It is known that the |igand binds

the di@hl REIEAbOhaVETREERS seBubtifatedirie lotldr ctidl dfXCR. dlsﬁs
the dish rotates, the act|V|ty of the dish bott Wi | |

 yieldiag ORI FFRRPIA VTSI OVG 0f liaukheerhihe defegtors ! rotation

is toB %Qﬁtthg%E§suﬁﬁﬁ§ﬁ{é7&5ﬂﬁrhﬁv%aafé’atagﬂjﬁh§réf&r&%5 are too
Is. If the ligand binds to the target cells, an

d:lstarriz:lmeiam @fmstéy g difffeperetiahineg syianertie Hoé@ﬁl@xl@k WP

pror DL B0 SO O I 480D by g5

per fdatite 'esapprd:hmatmyeh troand pentseonnd. Pimdof igeid coataibing

Sy e TR T T,

125] W&k Iaaded to tmeceﬂsamm IEGF & aotin tohsingeld thél BGF recuped,
for reference purposes detector is nounted in. a

and H4rlspreERewEr tq h@vec@a% levels ohRH&K rerrPtoss p

surface. Mt L8oalt?Gity IUORChsNdd at E:a§f Q‘%ﬂﬁ@é b)ér second giving
registered. This makes it possible to E degree of
s

approztinstaly 20 measuremente parpriped obince R k@p@mlsto bind to
|
tne Q88 HhE A El o AR E gy S £ B B o c-

msh\M:ddmgT@I\get beltis @Iasm}i lay &lse deteetdn cnmpamd to eﬂmﬂﬁ:ﬂos

ol AL Sl D A PR L e

by tﬁ@ﬁ.ﬁghlsq dpwedced theddish Mt}tmng@imdé by thEhemdahe of BIGEF -
npunt e near the hi ghest poi nt of the cell dish

o bmd\’fﬂ*ﬂ&%ﬂil%cf’ e point where there is the |east amount of -

20

25

30

liquid. The followi ng non-liniting exanples of the

invention will illustrate the
In figure 2, two time-series are plotted, one with a low concentratton 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 1251 decays per second. At the low
concentration, there is no obvious patterr‘i 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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25 principle behind it. EXAMPLE 1 The instrunent

descri bed above was tested with U343 cells grown on

one 30 quarter of a 10cmcircular cell-dish. The dish

-was rotated with a speed of approximtely 6 rounds

per mnute. It is inportantigo select a proper

rotati onal speed for the dish. If the dish rotates too

fast the liquid present in 17 the dish will not have
In opdereta eoledumbindiag qurvhéod mdemlabahbdoEGPhIandmg]to U343

i el enpor ar, v ear, the

el U n? PO b BT R G F ol i i8R 10 o cen
dislhhpas in ¢he it strofmédie Thetdeqacateaf apdrdthen waker ence are

too distant in tinme to justify a differenti al

measurenent. Rotational speeds 5 proper for the

1. naddweD bf inlediing +e%4AMRkLBelea TBER] R@B&@Fbﬁ&ﬁ%‘bxﬂ%@é y 1
m nute to_ approxi mately round per second.

A A ﬂp?e(a%Pha%@HPhpﬁ%meﬂﬂgﬂéamdiglmEﬁf‘éllﬁl@dst%f
E%&{%%d}%élﬁka@ﬁ%%ﬁﬁ&h%% ;%c%@% 18d with 1251 was

added to the cell-dis known to bind to the
3&@’ asbicidis epll dishhwithedSmbhiediume(thitosieptwahemétted §ir the
on their 10 surface. The
oac?‘;’ E?E()ﬁggrﬁgrr%%é%sr)ed at least 2 tinmes per second
4g| Atdd g’rmhpbnmdmm oo theasdicentinity (fefe featRdd) Hufieg
hs known to bind to the cells, .the neasured
radooactlwty wi |l be higher when the area of the
- 5ceRépedti stBploUdntY ihafgaling @bﬁ@erﬁ@éﬁ@ﬁs By radig1dRIRCEO,
conpared to other times. This gives a continuous
wave-like time series where the period is determ ned
The éﬁgﬂé&’ féhadn Q%leﬁ#&eéet‘éfmﬁﬁ@i gk %l@s@ﬁﬂet? r%.%o 3 tude
t he anount EG- binding to the cel |gure
OVel‘lElYl@&\BeﬂfrF@ B@@IF &pgarantp) araragingogiad \ﬁbmcangdﬁwe wave
ampBAIE K LAV el i & Eno a0 i3 Bybidiieure 4, 1t pleggly
resepdlen heeigreeicah dut@qos&peqtecbfronha Triendtieg emlﬁeri:tﬁﬁﬂlt The first

o SRRSO Bl o SORTRA S Bud Fi8

“sequence of operation above), whlch explains the discontinuity between

sample 3 and sample 4.
Example 2

In a similar experiment, A431 cells were grown on a limited areaon a8 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 culfure medium + radiolabeled EGF. Rotate dish for 700s. |
2. Continue to rotate the dish for another 200 s, but also record the
radioactivity (timne resolved).

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

concentration determmatlon possible.
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that the amount of EGF bound to the target cells was
very low At the higher concentration, a clear
wave-|i ke pattern appears, proving that EG-F is bound
specifically to the part of the cell-dish where there
actually are cells. In ordey 25 to increase the
precision a 3-6 mnute | ong{?i nme- seri es was obtai ned
for each concentration EG. Al peaks in the
| TB:Serl£Sy: Wer. n. | i ] -t 0- peak

* uﬁéa%ﬁﬁentcgﬁv@égﬁ V@%I& g&é}rqﬁ%ﬂgy 2%1& %\E/)%l?lgl@ed as outlined

5. Add. 21l gifi reeRurThBeanqul thaickeliofctiviey {thire kesoleadrdageng 200s.

| i ne s ysed.as.signal for th peasut e t
6. RePPaL SFeR oo BjLt HERPFBUG CORFeTRratont, Para g et BGT- o
bi ndi ng curve -for radiol abel ed EGF binding to U343
cells, 8 different concenfrations of radi.ol abel ed EgSF
The,fdgrals a8 gach emeendrationbelers gnd afteriwash, ere feryed as

desdriiSed 8Hde8 %%cpérégﬁﬁfté’éd BPYRS 50wherd\Hik diilm&hddredi um
+ radi ol abel ed EG-. Rotate dish for 500s. 2. Take a

corrggpenda (th quorswertent ¢retsnipefprmwashdsien Avmdthedeckpquid
' |, nat. i.bl Wash

s e G e T I S
meabared hefotchumé dfewashsic ganerflyadgroasthe Wwisk wakdbi4ni

of mediu Record t.he radioacti,vi I resol ved) ..
oo g0 BBHULRE VAL ASTEHIeRtS. hhe RIHEF BEDf i teraction
coukopE detédhirasbe fitfindiSthak eh@dk BGh. theldhmegiggnal for

each sanple was determ ned as descri bed above, by 15

over |l ayi ng peak-to-peak fragnents, averagi ng and

g = gﬁg}%bhgglg +UENE, anplit L(_QF. A signal versus

concentrat’ion plot is found in figure 4. It clearly
resenbl es the signoidal curve expected from a binding

o e B A 4 S AP 5 e A e

conadntogdontdome, frose)s thv bidliegmapicciy tdf ¢heltapphs imthe y
deﬂxtl)gé WFEY and KD is the affinity of the interaction. This procedure has

‘been prev’iou5‘.13}r described by Karlsson R., Stahlberg, R. 1995, Surface

Plasmon Resonance Detection and Multispot Sensing for Direct Monitoring
of Interactions Iﬁvolvz'ng Low-Molecular-Weight Analytes and for
Determination of Low Affinities, Anal. Biochem. 228:274-280, which is
incorporated by reference heréi:a. 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.



20 sanple 3 and sanple 4. Exanple 2 In a simlar
experinment, A431 cells were grown on a limted area on
a 8 cm 25 cell dish. A431 cells al so have high levels
of EG- receptor on the surface. The sequence of
operation in this experlneqi)mas 1. Add 2m of cel

cul ture nedi um + radi ol abel’ed EGF. Rotate dish for
700s. 2. Continue to rotate the dish for another 200

Alth®u @Mﬂl@i&ﬁbﬂtﬁﬁp hds U&@n%sﬁﬁgbg agith Yééé‘rd(ﬂo' % preferred
resolved) . Take a 200ul i quot of the nmedium +

emhoalénr@méb‘é{mah E@lstlttq@ féletbﬁaﬁﬁn@de @@ﬂ@@rﬁ]ﬁfrlmqﬂ@ﬂ to the
eSS B tal g K il Bhd b ot oo

- wouldh @ercdunoa@ttp\mteyhéﬁngebrdmvﬂdl)l il mh1sra;tZﬁ@3 be Bade

witfERSALER 458 WA bl 00[epe N Concent S ans o ot

appéaefled &eaatb.af t er wash were derived as descri bed above
and are plotted in figure 5, where the dianbnds
corresponds to neasurenents before wash (step 2) and
the circles corresponds to neasurenments after wash
(step 5). Since the values neasured before and after
-wash generally agree, the wash was not 10 necessary
for obtaining valid neasurenents. The affinity of the
interaction could be determined by fitting Smax and’
KD in the equation S = Smax*conc / (KD+conc) (2) 15 to
the neasured data. In equation 2, Sis the nmeasured
signal for ligand concentration conc, Smax is the
"binding capacity of the targets in the defined area
and KDis the affinity of the interaction. This
procedure has been previously described by Karlsson
R, Sthlberg, R 1995, Surface Plasnon Resonance .
Det ection and NUltispot Sensing for Direct Mnitoring



20 of Interactions |nvolving Low Ml ecul ar- Wi ght
Anal ytes and for Determ nation of Low Affinities,
Anal . Bi ochem 228:274-280, which is incorporated by
reference herein. The calculated affinity was KD=3.7
nM and the cal cul ated binding capacity was 55 CPS.
The calculated affinity is in fair agreenent with
values in the literature: Affinities for the EGF - EGF
25 receptor interaction ranging from0.3 nMto 7 nM
have been reported, as sumgrized in table 1 in
Sundberg A.L., A Olova, A Bruskin, L. Gedda, J.
Carl sson, E. Blonqguist, H Lundqgvist, V. Tol machev.
Cgﬁ%&[(lll) I n] Bz- DTPA- hEGF: Preparation and in vitro
characterization of a potential anti- glioblastoma
targeting agent. Cancer Biother. Radi opharm
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L or o e3is® et ] FRihEOIRPBEALED Rl LER RS o -
supipont pad apdcies inta lignéd ewhed saddisogpoenand shidchiquid
j t t k toth

ar?%@é%%%ﬁlﬁﬂ&gﬁ%ﬁﬁogggﬁﬁ%g gfgodyt hgfw\jar ioousechanges

and mowilid suppatonawhiclal firsbepetivs can teoattaehdthini age or
m8fShBAIveHdddink UIHNY BfdasThirdify. TR0 S Wi t hout

m the el

departi ng scope o fiventi on as set forth
in t hedebeionsapablsepfidetestingtan irtdracGonl WSwekn said
j tectd [ ' : i .

SpERL S uiheg ) It bbRLAS ShABUBRRUERY, SRRGHREL i
saihliguitlipport and said Iiquid are brought into contact;

conprising a solid support on which a first species

can be attached in one or nore non-overl apping
chaegqtedigedib¥as t hereon; a detector capable of detecting

an interaction between said species attached to the

solid support, and said species contained in
a mechanism 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 in that.

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. |



said liquid; characterized by a nechani sm adapted for
tenporarily reducing, in a defined area of said
support, the anmount of liquid with which said support
is brought into contact in the course of a detection;
and in that. at |east one of the defined areas do not
have a species of interest attached, so as to forma
reference area for the detection. 2. Device as clained
in claiml, wherein said soljd support is an
essentially flat dish capable of holding a liquid
confined wthin its boundaries. 3. The device as

4.C! al ek bidvieeAldRihifbddn A1 D, LR G0 Bidrded 2

motor for enabling rotation of 'the at an angle
pigaisled i ng fromthe horizontal, so as to provide for a

arl @i’ﬁi%tﬁ'ig deSHUC FAORs faﬁlli’% ll‘arﬁ?sg rzﬁ'm%f sa.f_ﬁ s‘&g)}g‘gr{ Befiftkd

defi ned area of sal sup Vi ce as

mgpgnesenty anddonreturning diggiidieethei swppeat efies measurement.
provi ded an aspirating device for aspirating |liquid
fromsaid support before neasurenent, and for

5.1 et udhiendevicgasiclagmedainsay @ftcl:atmﬂl ~deedereimetite, dector
is E%lﬂ@ﬂﬁﬁ@n Qﬁt&é@r"&ﬁid% ﬂfl 1%' r‘browg? Vﬁ al . o

the detector 1Is a scinti atlon tec or

cleqternicicounter Aeviqs: iovi mmtmg the Jénpulms dromutheedetector,
t
andey t6Rtrb? 'hrﬁpﬂf}t :hdl}gl {ihg 4 e nglr{%g{gr rﬁfsﬁﬁBn of the

and a contro uni t or a

SURRELH apdpbspmpsHenfor ﬁ@lclﬁ@ppaﬂg scantillatmmmmemr ootput
frcﬁmﬁerdaurﬁeﬁ gna%eta! 831%&%?1;11@*91&@ ldﬁ?l? Egpghhhﬁom

counter and the angu S|t|on 0
the gppsiod unibm  t he control unit. 6. A nethod of
detecting interactions between species in a liquid and

6. A method of detecting interactions between species in a liquid and

species on a solid support, comprising:
attaching a first species on a defined portion of a solid support;

exposing said first species to a liquid containing a second species,
s0 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.



species on a solid support, conprising: attaching a

first species on a defined portion of a solid support;

exposing said first species to a liquid containing a

second species, so as to cover the defined portion of

the solid support; perform 2@ a nmeasurenent, capable

of detecting an interaction between said first and

sai d second species; characterized in that the anmount
7. of I’it‘lqm intlett@de | 5 ﬁ&iﬁi&adiﬁaﬂbjiﬁdit, ﬂﬂ&éﬂefgn tRé i RPaSHOR : 9bh all

| S enpor ar i reduced priqr to performng sai
defﬂb%%’f%ﬁ%ﬁ? dayerc&?cg%ﬁ?e@ hdeutemen the dgisatisneielbn a
intéhalctiohendrep@ el §hithdtndQ-hftisHRAM s W S5 85t minutes in

interactjon takes place, said portion defining a
ordepdetampinathaprogesy of fheinteragiipmeved immpd i n cl ai m

6, wherein the interactions on all defined areas are

detected within 1 m nute, and the detection of al
8. i nt dlhemahedaeckipedindlain Gowt 7, weereip shithtetoporayy

: . ] ' r_determ ne the_progress

redBptibA AR OAERReS B Al Bl GRS ubE £ RGO FR3r ot
leastrongd of anigl dofindd andvey withosaicthatginge th Yotal etuethion Bduid

s QUi rises.a reduction of the anmount of |iquid
nlﬁﬁg%%hé ng%% m%ﬁgg%Pp% i d defined areas without

changing the total anount of liquid in contact wth

sai d.solid sypport, 9., The nethod as clajined in any of
- ¢l il BeBhO @W?w%r@rﬁ@m%&%whef@%ﬂﬁ%&m
betweée tanas dred sefeesit! s chfufdhetfisethicdtedhe met hod

as clainmed in any of clains 6-9, wherein the sequence

of steps of exposing, reducing the amount of i quid,

10, andTRaSethHd dsSclhRRERES gng F a6 Nehfein the Fence of

concentration of said seco ecies 1's I ncrease

1l ) ds
steps gf Q@O%ﬁﬁumd%ﬂgﬁbemwgbqgm@, ehdmmesuring is repeated,
- and' ®REAR%he concentration of said second species is increased by a finite

amount before said sequence of steps is repeatéd.

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 boun_dar.ies.

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 pfovide 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.



11. The nmethod as clained in any of clains 6-10,
wherein the solid support is an essentially flat dish
capable of holding a liquid confined within its
boundaries. 12. The nmethod as clainmed in any of clains
6-11, wherein the reductior®4of the amount of |iquid
is achieved by orienting the support at an angl e that
devi ates fromthe horizontal to provide an el evated

14. par Theraethddae _rcllalpjaléetd of anya:ig dleﬁﬂﬂp@ﬂl ‘Bl,, wEB djl% E@é S&(?ﬁld
r -11.be caver es i qui, an e
spect LRl tnhomiel S £ A Relenolcle or g diseived camplex
of myleddice withedtotpkadleaflar eedilitiBss #sn THe0TBLNOGLER.
clainmed in any of clainms 6-12, wherein the first -
species is selected fromtissues, cells, bacteria,
virus particles. 24 14. The nethod as clained in any
of clains 6-13,- wherein the second species present in
the liquid is a dissolved nolecule or a dissolved

- conmplex of molecules with a total nolecul ar wei ght
| ess than 1000000 g/ ol e.



