5 Non-invasive in vivo optical imaging nethod The present invention relates
to a non-invasive nethod of determ ning the presence, quantifying the bl ood
| evel , amslOa@niwmpdé4sori ng or determ ning the bl ood cl ear 20TAEPR610A6(1S7
fluorescent anal yte which conprises a fluorescent entity and a second
entity, in the blood of a subject, conprising or consisting of the steps:
(a) directing excitation |ight of at |east one predeterm ned wavel ength
onto a delineated region conprising at |least a portion of the pupil of said
subject, to excite the fluorescent entity, (b) receiving light emtted from
said fluorescent analyte with a wavel ength di stinguishable fromthe 15
predet erm ned wavel ength of (a), through the eye of said subject, thereby
determ ning the presence, quantifying the blood |Ievel, and/or nonitoring or
determd ning the bl ood cl earance of said fluorescent analyte in the bl ood of
said subject. The present invention further relates to a fluorescent

anal yte or fl uor escdNondinvasivasindeivioneptical imaging méthack precedi ng cl ai ns
for use in any one of the preceding nmethods. The present invention 20
furthernore relates to the use of a fluorescent analyte or fluorescent
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preceding claims for use in any one of the preceding methods. The present invention

20  furthermore relates to the use of a fluorescent analyte or fluorescent label as defined in
any one of the preceding claims for the preparation of a diagnostic composition which is
to be employed in any one of the preceding methods. The present invention furthermore
relates to a device for use in any of the methods defined herein.

25 Non-invasive imaging can be traced back to the discovery of X-rays by Wilhelm
Roentgen in 1895. Modern-day medicine reveals a huge increase in the number of
imaging technologies and their applications. Computer tomography (CT), positron
emission tomography (PET), single-photon-emission computerized tomography
(SPECT) and magnetic resonance imaging (MRI) are some of the classical noninvasive

30 imaging techniques. These technologies allow the diagnosis of diseases, such as
cancer, on the basis of anatomical, morphological and physiological changes.

However, most of these established techniques lack sensitivity, reduced specific
targeting and are incapable exhibiting functional changes on molecular basis and thus



5 for imagi ng gene expression, receptor activation, signaling pathways,
apoptosis and nultidrug resistance with high sensitivity and high contrast
(Véissled&ozandnmhhnood, Radiology 2001; Vol . 219: 316- B83)EP2010/060957
contradi stinction to" classical" diagnostic inmaging, for exanple, magnetic
resonance 10 (MR), conputed toanraphy (CT), and ultrasound (US) inmaging,
nol ecul ar 1 magi ng such as opti cal nnlecular i magi ng anal yses nol ecul ar
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The fluorochromes used as labels should absorb and emit light in the near-infrared
range. They should reveal a high fluorescence quantum vyield, good water solubility and

25  photosensitivity (Heiduschka et al., Investigative Ophthalmology & Visual Science 2007,
Vol. 48: 2814-2823). In the past years, cyanine-dyes (Cy-dyes) proved to be effective
and reliable fluorescence dyes in biomedical research. Because of their fluorescence in
the near-infrared region, photons are allowed to travel deep through the tissue and they
are characterized of a low tissue autofluorescence. They are very photostabile and

30 insensitive against pH variations. Besides cyanine-dyes, alexa-dyes are common
fluorochromes used in optical imaging techniques.

Diagnosing diseases at early states would be a great advantage for the prognosis of
patients and appropriate treatments could be started in time. Functional imaging



conplexity, diversity and in vivo behaviour of cancer. Tunors can be
detected using 15 | abell ed anti bodies specific to extracellular receptors.
Gene t herapyorian2die nonitored using nol ecul ar marker gemeI/EPINO®6H98Thnol ogy
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by spectrophotonetry, i.e. an optical inmaging technique. A
spectrophotoneter can also be directly applied to neasure the constituents
in the blood of a subject by bringing it into contact with the subject, for
exanpl e by using a device such as a nodified contact |ens systens, i.e. an
in vivo optical inmaging system



5 WO 90/ 12534, WD 02/071932 and WO 2006/ 079824 descri be a device, in
particular, a nodified contact |ens systemfor use in real-tine nonitoring
human or wodbiwitasmscti ons such as oxygen | evels in the lpCcoab2mioactolhe eye.
The invention described in these docunents focuses on neasuring in
particul ar oxygen concentrations via the eye during 10 anaesthesi a since
the eye provides a nore direct nmethod of assessing the conditions in the
brain. This is so because the major bl ood supply to the eye via the
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20  spectrum, the in vivo diagnostic in deeper tissue levels is possible. The sensitivity
depends on the amount and localization of the examined marker (Bremer and
Ntziachristos, American Journal of Surgery 2001; Vol. 189: 389-392). Whereas visible
light is able to penetrate tissue not deeper than some millimeters, near-infrared photons
(650-900 nm) travel through tissue much more efficiently in the range of some

25  centimeters. The reason for this phenomenon is the low absorption coefficient from
water, melanin and hemoglobin in that wavelength range. Because of this positive tissue
properties the near-infrared wavelength range in also called “diagnostic window”
(Mahmood and Weissleder, Molecular cancer therapeutics 2003; Vol. 5: 489-496). In the
near-infrared spectrum, photons are absorbed at a minimum level and the tissue

30 autofluorescence is reduced, resulting in an optimal target-background ratio (Licha and
Riefke, Photochemistry and Photobiology 2000; Vol. 3: 392-398).

Monitoring the functions of a human or animal body is necessary in many situations.

Traditionally, blood samples are taken from a subject and constituents have been



10 imaging of small animals are significant because it allows processes and
responses to be visualized in real-tinme in their native environnents, and
al | ows | omgi2oudiie@b studies to be performed using the saoe/ErowEbloc@st mal

over time, allow ng evaluation of disease progression or response to
treatnment. Further, in vivo imaging of. small animal s reduces the nunber of
animal s required for a study, and can ‘reduce the variance in studies
15where di sease manifestation varies fromanimal to animal, such as cancers
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20  The principle of these spectrophotometric techniques is that light is introduced into the
eye. This light passes through the eye and is reflected by the retina. The reflected light
(from the retina) and the intensity of the reflected light is measured with a photodiode or
other light sensor, and the transmittance for this wavelength is then calculated. Since the
eye is the only part of the body that is designed to transmit light, thus acts, so to say, as

25  the cuvette for the spectrophotometer.

In vivo molecular imaging is a rapidly advancing field impacting on, for example, clinical
diagnostic imaging. Optical molecular imaging is a method in which an optical contrast
substance is introduced to or activated within a subject, and the resultant signal due to
30 the optical contrast substance is measurable using an optical detector such as a camera

to provide one or more images.

Optical molecular probes are available which can include fluorescent or luminescent
dyes, or absorbing substances, and can be used to target and label specific cell types or



10di agnosti c applications such as qualitatively or quantitatively

determ ning foreign and natural physiologic substances in the blood of a
subj ect haoeonatizeset been devel oped. Thus, the techniPCaIEPPFIOOE@®ST
underlying the present invention was to provide neans and nethods for the
non-i nvasi ve nonitoring and/ or quantiQying fluorescent analytes in bl ood
15in vivo. The present invention addresses this need and thus provides as a
solution to the technical problem enbodi nents concerning nmeans and net hods
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i ndi cates, ot herwi se. Thus,. for ex I reference to,"a reagent” jncludes
one or moPeMbrORGRHNARPHIR BlRneE MY ARHOTMIYRARE! PEMAHE S
i ncl udes phetielogitcpathaogiqor pladreatolsgie pSeasnof vaabmodisgk nodisedses tNMaseulaf
ordi nary . ill in the t coul mdi fi I bstituted for the
et hods. dE@0) Bisan sy 4k pefalnbli Bh nfiftihe’ 41 (R obue fhab oldfial I dth Rf w2
di scl osureveatuglly pogidpeubstedtidhpdvarices émdiegnostichmagingnthe kengfitsTof in vivoext ent

EE? "lfbteriin%bin-g%?%r%ﬁ’%ﬂﬁr% B %i@?i@aﬁﬂﬁ@caﬁ?{&raﬁ&b&@%g&ések%nh’?&ﬁ%% fgnt wth
is specifrcation, the speciitcatlon Wl supercedé any such material. 8
Unl ess otlfevisualieed indeaddinedn theienative envieonmestss arnd pllowsdengilgdiaalsstydiesstoof

el ement s 4syd oy d%ﬂﬁ t%%%eté?nél%ﬁ&ateve?\ﬁ 4 aﬁ&ﬁiﬂ@%ﬁzaﬂuﬂtiér@&f_a%és%s- Those
t w r be abl S

skilled in the ar recogni ze, 0 ~able to asCertaln using no nore
t han routRrAGeEXpRP REPANEEIt® HEatmeRY Fathery il \dh ieagioth emeh arintalsregnsssdi ment s

of the i nuemuhidRr dearinRE-IRESHI-a SUAY AAUEMAIBNES RS warkingk BNEedids0 be
enconpassed by the present invention. Throughout this specification and the

Y. : . . 9 T
cl ai N whkaie fispesainaniissiadan yayies for awpalte glimag such as cancers in situ.

Optical molecular imaging in, for example, small animals harnesses the power of highly
specific and biocompatible contrast agents for drug development and disease research.
However, the widespread adoption of in vivo optical imaging has been inhibited by its
20  inability to clearly resolve and identify targeted internal organs. Optical tomography and
combined X-ray and micro-computed tomography (micro-CT) approaches developed to
address this problem are generally expensive, complex or incapable of true anatomical

co-registration

25  Accordingly, Hillman and Moore, Nature Photonics (2007), Vol. 1. 526-530 provided an
all-optical anatomical co-registration for molecular imaging of, for example, small animals
using dynamic contrast, i.e. a dynamic fluorescence molecular imaging technique. Their
technique uses a time series of images acquired after injection of, for example, an inert
dye. Differences in the dye’s in vivo distribution dynamics allow precise delineation and

30 identification of organs.

Such co-registered anatomical maps permit longitudinal organ identification irrespective
of repositioning or weight gain, thereby promising greatly improved accuracy and
versatility for studies of orthotopic disease, diagnostics and therapies



ot herwi se, the word "conprise", and variations such as "conprises" and
"conprising", will be understood to inply the inclusion of a stated integer
or step owogooup2@b i ntegers 10or steps but not the exclpagirrroiofic@sy ot her
i nteger or step or group of integer or step. Several docunments are cited

t hroughout the text of this specifi catf on. Each of the docunents cited
herein (including all patents patent ‘applications, scientific
publications, manufacturer's specifications, i nstructi ons, etc.), whether

supra or Ih'}Lfr@hug'Nﬁacﬁ\%rrt@@Yec%ﬁ q‘u@E%rQﬁM @él‘?ﬁ’ol@&’uléﬁﬁ%@%e'a@aﬂé}ﬁé WhRRtirety.

Not hing herein i's to be construed as an adm ssion that the invention is not
entitled dlgw4he p@siee dslinertien and igetiifigatiop of pragne Ngrepyardranyriiégientdypes

Phar miC0kdfﬂl%tefséeﬂﬁﬁélﬂdlh?fﬁejé'roi\%rér*é@ flRerhscahf RetiISmmes bR idyES afl sAchilableer
adm ni stration | ows that "Pharnmacokinetics” includes the study of

t he mechaMiighgate 2apied ftardre! MAEYIAEIT3MNE i on of an adni nistered drug, the

rate &t vﬁueemhnaedmugeyamtas@neMeea rédugnizbe telbé aséfoinasod “Wih@veftd @cleastt he
chem cal ﬁ %a%ﬁs of the substance in the body (e.g. by enzynmes) and the
effects ald”fBltes of excretion of the metabolites of the drug.

Accordi ngly, pharmacokinetics provides a rati onal nmeans of approaching the

met abol i SR e% e?fln Batggp%%r}gr (9'3”%0& o? see ét}IS¥§ aenrped 't:é)é’hnlgo\él aNna d?{% Theil, J

phar macoki het1 ¢ eq I'ons an S,
Phar m Sciconfr2@e@ly vidble, n®9:invissi@5in \EBVQ)b’eettlraeb metDtod$ aReruélétsxfcxnothnlc(aI1997)

Vol 7 ViR9 126;

I—|0angl?0 To(ﬁi?%] %J{et)é_ﬁg%gégch o?uaT%b&gé) r %@éﬁmﬁ( 3/ c@term\(r%g @gr la]q%l Lett.
(1995), thuraMSIOQQw%bstaMSBalhB bioed ofe Isubiecthavepatpet b&inodeviioged.( 1994)
Vol . 24 :269- 30 276. In practice, pharnmacokinetics is applied nmainly to

drug substances thouPh in principle it concerns itself with all manner of
conpounds hlﬁg@st’fe@n@ﬁ Rreblemiingeriyies theaaresentioventioalvas to reyiflegnerisiang, such

as nutri entmoddmt #RAontifvasivBAREIMBATy arldPor dusntifihg fluorsddnt ér%l;ﬁtesemcﬂl&ﬁi' osure
of the present invention, the "conventional" neasurenent of

phar necokNN¥Pi cs (PK) was conventionally perfornmed by i.v. or i.p.
injection of drugs. At different time points after the application, blood

is drawn gnd drug, serum | eyel s ar uanlfl dj fferent apal ytj cal

ot hode (B prEBTiGRveaRe Syfipasy it bhe Fiseh aiioas s A srldan fhiee

spectr OrYEtbbt)’nlt:@iplﬂ@)lémreﬂhtﬁhﬁhads@bndfadinglrﬁémib stléthﬁé‘lEOd@d§)Nelllal§ uee_darrl Ito .
recei ve st nmean .about. t mece. are, t | C y use
for each dyaukstiysf BOLEE ke SRR S  kvE ehd oS Rk ol egR

hal f -20i feer(alylélsZ)n tlF@rqumde o’stajdybjahommeﬁauyothESﬂm‘dreEe(taa dabefedt ianalyfpoisnt s and

3 to 5 mé:e‘?e r{ef/% Qntﬁleﬁdgﬁ rpt%revt\fi \E/JQB@@I onIlt gdbjg&% gc.)ral Aofedlf: ded.

Both t max and ermne erpo ati’on may i nfluence
t he accurimagingf these values (Fig. 1, 2). Mce are sacrificed after
term nation of the PK study.
These embodiments are characterized and described herein and reflected in the claims.
25
It must be noted that as used herein, the singular forms “a”, “an”, and “the”, include plural
references unless the context clearly indicates otherwise. Thus, for example, reference
to “a reagent” includes one or more of such different reagents and reference to “the
method” includes reference to equivalent steps and methods known to those of ordinary
30  skill in the art that could be modified or substituted for the methods described herein.

All publications and patents cited in this disclosure are incorporated by reference in their
entirety. To the extent the material incorporated by reference contradicts or is
inconsistent with this specification, the specification will supercede any such material.



In clear contrast thereto, we propose a nethod and the corresponding

devi ces which allows, non-invasive, continuous real-tinme nonitoring of the
| evel of wof2buaneseent anal yte 15 (e.g. drug |evel s) i npPbirapdoioasesshoul d
the situation arise, in blood and organs sinultaneously in one subject
(e.g. a nouse) over a desired tine perjod. Quantification of the
fluorescent analyte (e.g. the fluorescent |abeled drug) by way of taking
bl ood sanples is al nost not necessary to get the PK data and there is no

need 10 SgQEds biREwidRCin@BAER! e t6h %@%Ptﬂr@ée‘aﬁlmgté”'@edé%'df'eﬁém&fts lshbeappr oach

by evaluating 3 different 20 compounds: 1. |ndocyanine green: a fluorescent
dye 2. Patfidgrainestie refar tojaygpederpeiddn lhﬁt‘)?ér'%‘d ThPsgHHSHHd Agtast il ffMS’ﬁB'é? onal

anti body @aldbid tol RE&RiIP Usihy h&®FoRe thah NasiRe lekp&rndchtatoh hm@xﬁec%ﬁ/av&né for st

eval uated the technical feaS| bility of this new a qy usi ng

i ndocyanitig %?F@'gﬁ IRSGMeNts 1% dhe JavsntionyyesCripge " %rg'Fe%P%l G Ul)’a'ef“'ﬁt 8®nmi ce,

| CG i $ clinnhest forverentb@padsea bl &id grasdnfinatioaxi mately 2 to 4 mn (1, 2) and
accurmul ates in the liver (3). Fenmale BALB/c nude mice received inhal ation
anaest hesia, were placed in the imagi ng chanber 30 (Fig. 3) and injected

i . V. Wi thTreoulpeet tis SikciiigatiodChdpthe clEfres falhicbrfeliove nowess itignadntexttreqitety

measur ene e st sec fQ | CG and
ages -wetaSith, WSy SY A5 Bt S o Bra B hfrbusts: L S8868 s, over &
peri od ofwig bmunderebodlt@@mlnmeeu@usn@ﬂom sthtediigthgeratr séepnenged@ngftitegermge from
671 tQ 70 st val ue of
t he f%uor(gsc n?@ggétgﬁea ggbglaiﬁ\@éttngﬁﬁg 'ﬁégsg%/peogﬁ%d?)rgf m\-f\gbge %(P)%Q lized to
100 and data depicted in Fl g. 5, 6 denobnstrate that tmax was reached at 2
min and (88 dial dochilchyhrd fied hwg%sﬁm%qehmﬁﬂ@§aécm§t.@ﬁ Each Sithe I N 2
second experi ment e 1nous row ng tunor (Cal u3)
was inje C@HWW‘{SW"‘P@@F@W '@Wd'nglagﬂméteni%t?éﬁ%i QF&P“Wﬁ'O@%éC'em'flﬁé?Ub“CFﬁt'@I'ﬁr“ey brain

and the tyaRkadi@alS Rpecit@BionD NhdtRkashs, Iefb)th\vr@tr%xrs%ranemnfﬁa% Wafeb). 2 mn.
The signal intensity declined thereafter .4 mn) and accunul ation

in thlé I |'O‘é>rrp‘?/0§?do®’séerf‘?f§ﬂcer é‘a@ﬁlﬁfﬁ‘“é@%l“&?@ﬁ% rﬁ’(e'@ B thbﬁ qEeplgued7ys afhese
resul ts addnisloraBePheaneation smopsrhites ieahte@dtd sudd disdlosuis Besislisbf Gurpl eti on
of the feasibility study shown in Exanple 1, we evaluated a fluorescence

| abel ed bl 8%phonat e (Pami dronate). Bisphosphonates (e.g. Panidronate; MV
279) 10 are clinically useful for the treatment of bone disorders.

Pam dr on after .i has serum life in the.ra jge of 20
Lo 30 m rPoantSedkbatisntese Pl iw Bnedd mufos RestiFif stue 46 abrlEdsh oy a1

t he tA0ss uUekovesxthat ‘FPedrmdeokigetitai idelobes vk studglof tHel reechanisensari dbsarptiomeandpt ake

fol | ow f m,d B Met ab
b spos. 1968193 Atttk i B8 Farp as AR BRAL Sl delii ortd 4 M1
phar macokduretiorc of thie eftbCt, Itab@hbmﬁbad\mm (Q‘Qhﬂ'@UDatbede adthapRdyr{ethéynouse.
Calcif T r I

G o T b Tpd BTl U U U FERROTR AOBb g,

f I uor escefrserdinghe RBaMaCPkingties peayiles A fﬁi'Qﬂ@' féﬁ@ﬂ&/@f@p@m@@@iw theeeetarplis® noni t or

t he %ﬁscrdfbaegorﬁb&ﬁwh' i bléfobﬁél éysiém '#Ur%&ué\ﬂ?@of Bﬁéﬂr@&&ﬂ?&tu@ J&%tl&mssé?{dum hal f
life in the range of 20 m n and &QOQIa 20 contai ned the

hi ghest C’Bﬁ@%ﬁtsﬁﬁtfpb@?‘aﬁfp'%ﬁo“{”hé”qT@%‘ué?h@%ﬁf?' ¥ VOB P9: e snele (2

nMol i n 240 cpik RBBFHxiv&S 1'997P%EQ7I 26(1 Z?Q\d-lefdldbl@lé%ICGIM%OSLéiﬂN99'651'[\@115l ty was
recor ded everééflve seconds (acq UISI ;. excitatlon

wavel engt$r: 18¢426oH8829. Jiokice %ﬂs. 6?9%\4%'} é%g‘%%o%@aﬁh)et a'SveﬁOE k¢ was 34
(T n (Fit g.(1@95 89/o|am91) ﬁ%@lﬂéﬂdoe%alﬁ)a’hd %rﬁ@ttﬂe??ﬁﬂutmldﬂdﬁécﬁgwgﬂ) Ol -y69-

eno r . rs an hrs e er

obser at% 'EBF?%PEt%hWHO‘ﬁU%ﬁ"? ﬁé‘&p @a'ﬂﬂr f?aﬁ”%9 “%)itzaﬁc%sr té YN abel ed
and Cy5 |mimelpedt coxcocisasaf wamal madyertodtgeapounds ireeet of othgrwisé dedivkicdase was

819 méarmj?k )ﬁ?or IE/ ftﬁggg%ang?nagggheargennu rlsenrrseYn% abogtea to:}'r/ncz)neosf tozqng élrs at a dosage



10). Using optical imging t1/2 was 3.05 hrs at a dosage of 2.5 ng/ kg i.v
(Fig. 11). These results denonstrate that tnmax and t1/2 can be easily

per f or mredwbyosi/arpd4ag 30 nmeasuring the fluorescence si gnalPCirrPeo®iot496s i n t he
eye of anesthesized animals. In contrast to the conventional technique this
new approach inproves the performance pf PK studies since quantification of
the drug and data interpolation is not” necessary. Furthernore, the nunber
of mce is significantly reduced and m ce need not to be sacrificed.

| nfor mat i gh 5 egardidigutdsr ReGHEM AL RMtGH, e cahHhtRAd” tnjréa%u\@]né‘@lsoff rom11l
different organs can be obtained tine-resolved and on-line. Taking

t oget her , PheRnacokingbiesdiike wap Icomenipnally pegormeadsit ierehk ks iniectignef ﬁ"r‘i‘igﬁa‘i“t

(i nprovi rwfféﬁéﬂt fR6 Yoty aftér ﬂwe%pbrrwf.oanmobal@aramﬁa%mr@g sbmrﬁm\éesnéﬂeonal
met hods, work t icantly reduce m X|§Ag %Fe bI ood sanples is
5

pr event eoq%'ft%bM?éff%rPﬁho?f‘P%‘@él?'oa{E?tP% tr B4 HRLG .y rlaHig
anal ysi s &yom@tugrepley-iaab@ﬁah@ss/ sifet hreese tM tUxony ddiﬁlaﬁéle@autl eHtfoldveeded Wi th

radi ochem cals. .In a on to t dtl12 i i on can be
ol | oved GEPRNER 4T et loraetie SRS iRR il Hosdo PRy A% hig rafiRat®

r egar di ngypicallyrsied tfororachnintehgoiot tg et seder pe:akeswelsanmemrmwted dwag $ertirhl2 in
serum (e. t | rier etrali | ow
nol ecul ar'%Jahc Ilf@ﬂ zuﬁgg?g%%té@ %ﬁ%g‘f}ﬁ@ % '18% é%@ 7%%%61%"%%0@?)5’&0 g{ﬁ'%%(f)&m RNA)
can be | a&mihetdnemnritwlm sériali ol 6 e ealmpbn@)aanecnefddﬂadr Estlehvax dyed1/2However ,
bef org pe i d f opal
assay maamii P HER ol Vel i) uchbd the SRELEY L IkIE vah O BRENTY 1.

| abel ed d#)ulficeRegysaatifiery ai@ntqrmm@h@mofthm%ﬂstuda studi es confirned that

non- | abel ed and Cy5-1 abel ed Henpj uvel i n did not differ in their ability to
bl ock BMP-2 induced upregul ation of Hepcidin mRNA in Hep&2 cells. 15 Al so,
Bi acor e datcear eoetast thrietocys-prepasieem efiﬂq the kagesnpadg e Vvises ihitg
charact erdgivs %nqmﬂ&%e&)n&.ﬁu&eneélamfé (@6hitdRRG 8Ptk Teva st dFiuBFScéM akisl’
expressing tunor cells, The labeled anti body targeting receptor tyrosine

ki nasle st(relq Jrag dpvely i”nPl@PﬂaF’P‘ia”‘ﬂ%H He pifflatipr &Elseoin bR AdHISs are
not sacr lélmglﬂéj}eoﬂyi/ tr ¢Hels Ak (é:@ta @Bese)fovbhg degirmR tangpdodanoammitatbhug

i st 20 Bribs TRafssHM GpADILIE 4 oG BEoPRIST IS TOR) B MY DG M EIRAet i ons.

Furt her rrmfaa;plersamﬁlm gdﬁted;cdgsag/ foqjentileatk o4ta aaﬂtthem@tsl o rYe@UIt@Ea(ﬂIfﬁcéi theg dosage
after i i nhal ati Qn.,. nasa andd p an be
val uat e TR0 A RRas 1F by PFOEh PREAEF T B0BUNG Y LR
knockKout®ngrouhds: FCRn t ransgeni cs). The extraordinary pr ogr ess of i magi ng
met hods all ows the visualization of the performance of drugs and 25 drug
delivery systens under in vivo conditions. Detailed and quantitative

i nf or mat i brinduoparting ¢reen: @cfioresnerdde concent rati on of the drug can be

obt ai ned ApaAiddRgL! HldlschhTandBeisihasERARId ng a more prof ound

under st andi ng o ogl ca ects Information is crucial to the
desi gn of3. MmOﬁpo@@nmqqiwga@@frme@tpbty@&rteH@eiSﬁtaé?@teddwtthvé new non-i nvasi ve
i magiaxg met hods provi ded by the present invention is significant. First,

t he new net hods can be used to assess the pharmacokinetics of fl uor escent
anal yt es Wadrsteyaluptasitbe éeahpicy! ﬂeaﬁéllléfoofdhla@w FpPreash-yi YR GIREC SRty 0.

Thi's, in drHem(ICIE LARRESRH 8. VA iRk ctdBac tinto nidé UE GIR VRS 2 Ba®IdM thdr ug
testing, and choosi ng appropriate therapi es and therlgéﬁlGi chag:ges for a given

subj ect (Cf'@P'at'Q@'fb%%ﬁ?B’f'@aé?'Bh&F&ﬁ mia {1 .en@nd acauBpetesi ber 6F)- GPTg'edosage.
It is fOFB&Wﬁﬁb@ @Recedenalighddiah aaamﬁdswweebe@@wﬂjamhet.h@gmgy;hgraaerbe

esta har ven. set. of drugs or
dr ug Yor it 876 oo aubi e Bers Ptk B AlnBsdingf ondrBaebon o
each i ndimeskiaémpatsiie e, eye\&as ét@rte@eos;@nablefozedvrn‘amcﬂm o0ICG Aind frm:ge,s the 5
phar macoki netrl (oo} file can ?e van uat edtl n eachf §40nrg| e spbj ect g real
time, all¥WeA§ea et R diral ™ & §CHERYPRVAL ¢ Ri°dR" &g ogg Pefore,
for an ophinoiezelGreds ead;iiedrwnﬂhdlghea(a‘rwa\xeﬂgigéﬁ Eanbpé'otn, 6 detpefdinmgafdtheexanpl e
on Lhe subheghn a6 BIEARLEE bS8 hASTRUABNAR ¢ 15 %scdtBE sigbahgngh, heal th,
course of diséase etc econ ew rm ecu ar 1 magi ng uant|{1 i on

nmet hods and devices of the invention 10 enable one to study t he

phar macoki neti ¢ of drugs of any kind in the intact m croenvironnment of
l'iving systens. The new i magi ng devi ces, uses and nmethods wi |l have broad
applications in a wide variety of novel biologic, imunologic, and

nol ecul ar therapies designed to pronote the control and eradication of
nunerous different di seases including cancer, cardiovascul ar,

neur odegener ati ve, inflammtory, infectious,



15 and ot her diseases. Furthernore, the described detection systens and

met hods wi Il have broad applications for seanl ess di sease detection and

t r eat mentwonrrotiamé4sed settings. Third, the new met hods aou/rkevivoe®sTan
detect the presence of pathogenic agents, that formthe basis of many

di seases, not only in vivo but also |q| real -time. 20Fourth, the new nethods
can be used i n pharnmacodynamics is somq.tl nmes abbreviated as "PD', and when
referred to in conjunction with pharmacoki netics can be referred to as

" PKPD" . RRafdBe0dyBa WL hotiallzB8 to 1 diihLdats BEHIRBY §H BOS) &@ém&fsftr@féttﬁat()f drugs
on the body or” on mcroorganisns or parasites wthin or on the body and the

mechani srifasagreiRenge af 6IAARd iNeehalfdfeeh tin Juarpsasareuanstiy 1gs dhe 8htr at i on

and effeqh.g s%%oﬁ@bkﬁ@imédﬂf’egBNQBﬁc%uée sk r\mde ¥ 6 ABHiNgAMbOIBAII)Ivagodal ity
that is errertg nostic tool for different ap Ilcatlons Thi s

t echni queBiegEs é‘%@‘?%l‘ﬁ%’t Longhinfeasity §rave: 'B’éhé‘ldﬂ“%é”%& 1§ lO0F EBI%RD| ecul ar
I magi g I’\B@@ﬁlbﬁhoreﬂbrﬂrthﬁsveaéblevme%t syak wastii. :0m|@megbnanu@nbwebamehal f life

bl ood t t
1 uor escREETaHENT eq ‘4R g eeIRLRuEs B bR EThaR Ry wPhiae Blisau 1,
t hus gi viat®.8 héen (Fas 3).Oihkesd sesolts ﬁKuraara:loymnse wmh hutalshmmm:a 2After egalessfulon i n

the order %plé%%oqqﬁ %ég)ﬁwy gtyg)ﬁgh érrﬁ 51 (RS Léh ci.gﬂug eTBerl R

normal | y Bel sec PSevdra netTc¢ novi es”
can be crlekeledibiaphasphomptie (Parmblmmaiat) eBlsmqspmm (]eeg/eﬁamldrbhme helvf 279 e WO

2011/,Q126 Afgpmédjgég&fg(gf%%ﬁ?eaﬁerﬁ' ohdgi4 384 Pgr?ﬁ r%'t:eo aﬁgll R/allné)ec}lon

concent ra Ion | appli catl on an
accunul athasna senuon bialf ﬁferleme wngared 207th 39, minnargd ffner@medgtpje)c@ontalh@d heesent

| nvent i Nty nﬁ‘atfb‘?ﬁ f'é?lWﬂé't‘é@ué’éeéMnéH PRAGLIRIAECH, 18 el QP déRsrace of a

fl uorescent ana whi ¢ ri ses l'uorescent entity and a second
entity, |aﬂdtq+$éuwuet9beé<?"0ylr§ @Hta”dc%ﬂ'rlﬁﬁqrsnfhﬁo'@ﬁOfcléﬁﬁ%'fj@t‘?‘ﬁgncwtstHélgsteps

(a) di r ect yBghEpfspboatigys; M@mao@ﬁoatoé/@mté@neetprﬂde& epbhpaftonavel grgt h onto
a del i neated region con? ast _a porti of the pupil of said

subj elét, i@rr@%’q gt/ct‘sh@f ‘f%@b@g‘a@eﬁppéﬂdl %,m c-label/ed ADP in the mouse. Calcif

Tissue Int 1988;43:125-127. We used a fluorescence labeled Pamidronate to calculate
tmax and t1/2 plasma levels by measuring the fluorescence intensity in the eye of mice
and whole body imaging to monitor the described kinetics. After i.v. injection,
Pamidronate has a serum half life in the range of 20 to 30 min and the bone (tibia)
20  contained the highest concentration of all the tissues examined (4, 5). OsteoSense (2
nMol in 200 yl PBS) was injected i.v. and fluorescence signal intensity was recorded
every five seconds (acquisition time: 3000 ms; excitation wavelength: 615 to 665 nm;
emission wavelength: 780 nm). Serum t1/2 was 34 min (Fig. 7, 8) and accumulation in
spine and hind leg is clearly demonstrated at 4.4 hrs and 48 hrs thereafter (Fig. 9). Both
25 observations correlate with published data. Finally, t1/2 of a non-labeled and Cy5
labeled monoclonal antibody targeting receptor tyrosine kinase was compared.
Conventional measurements revealed a t1/2 of 7.7 hrs at a dosage of 5 mg/k i.v. (Fig.
10). Using optical imaging t1/2 was 3.05 hrs at a dosage of 2.5 mg/ kg i.v. (Fig. 11).
These results demonstrate that tmax and t1/2 can be easily performed by simply
30 measuring the fluorescence signal intensities in the eye of anesthesized animals. In
contrast to the conventional technique this new approach improves the performance of
PK studies since quantification of the drug and data interpolation is not necessary.
Furthermore, the number of mice is significantly reduced and mice need not to be
sacrificed. Information regarding the accumulation of the drug and t1/2 values from



10(b)receiving light emtted fromsaid fluorescent analyte with a

wavel engt h di stingui shable fromthe predeterm ned wavel ength of (a),

t hrough twe 2eyeieds6sai d subj ect, thereby determ ni ng thecpmeianoersst said
fluorescent analyte in the blood of said subject. 15"Determ ning the
presence" nmeans the qualitative det ect]' on of the fluorescent analyte in the
bl ood (or the blood circul ation systen; of the subject, thereby allowing to
determ ne whether a fluorescent analyte is there (in the blood and/or bl ood
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i ght of at | east one predet er m ned wavel ength onfo a delineated region

conpri si A§XR0 YR&&H Oé’dp%ﬁnﬂl?'% iIoPravRRie Y thef useaPly neurFdactive; matsiglsci t e t he
fl uor ESSquﬁrm&@TUrmyér al(lab)‘rS|§ B¢ @duting Gatorgbry rﬁéthbdseﬁutﬁdu@mesmdadtubu@hemnt
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t ake bl oodgsanp rom'sa ject  1n"ord Rrbunt of
sai d anal panetratong. Haugd (cbmydmo@nullar welbbtesqlbetanctqs, pemldes)lpr@blas ehtloodiesr andt hese

data \y thkkg I:Anu&% %%glga%%g@'\ﬁphélﬁ%htc&g%rﬁc ﬂt%r@%d%ﬁge H%eost REWATL G §3e°f the

pl’ esent | nven 1 ON al ne SI murtaneously or nsecuti ve It
will be uretierningstch imativoostgdies wilh labeledelreasi fmctional agsals pluatdemanstrate no

| onger netﬁsﬁﬁéfe){s ﬁ&dh@%ﬁc@b&ﬁﬁ%réﬁ@h@%oﬁ rl%@lé(?(‘?ruy dHu‘?é ﬁ%rtnmu\/elf?l inonce the

data are correlated, 1t I's possi ood [ evel

f | uor escefilio awamt@nweﬁﬁéatmmla@@e%ﬁn@ 2@%@@&%'[*9”1%@1“ L) nOBNFf@"el”nat ively

and/ or adgkit 'aBﬂ@' foYblodk BMP- zalin‘agc&nupr%?gssﬂoﬁ@f AEHIRAN iR i IHEPEESEABL signal
obt ai ned by t he "net hods of resent invention with serumlevel data

whi chloar NaPr SReprantiih (eeedy. t'ﬁﬁibﬁyéﬂ%}?'qdn Hefeenbni §ps aYhf") sgewki®i9have
been evaldﬂ@t@@brbﬁdsoém@rreoafotr&fnwmaéd Hﬁrc@@ﬂ'h\/grm buaatato H@’Q@@Eesém@@um@ ng

tS)![ ggd ( E? nc?e!gg S%ﬁﬂ%t?el%ﬁj %tp d)éfaaré)etlng recrég’%r yrrTct))s(l)rge klnase Stlﬁ ﬂaa%s to %ternarh%gt%nved in
of the receptor. Since animals are not sacrificed, multiple applications of the same and/or
another drug (labeled with a fluorochrome with a emission spectra different from the first
20 one) can be applied to get information on drug-drug interactions. Furthermore, new
designed drug formulations and optimization of drug dosage after i.v., i.p., oral,
inhalation, nasal and dermal applications can be evaluated in normal and in genetically
engineered mice (e.g. FCRn knock-outs or hu FcRn transgenics). The extraordinary
progress of imaging methods allows the visualization of the performance of drugs and
25 drug delivery systems under in vivo conditions. Detailed and quantitative information
about the location and concentration of the drug can be obtained as a function of time,
thereby enabling a more profound understanding of biological effects. This information is

crucial to the design of optimized drugs.

30 Therefore, the impact of the new non-invasive imaging methods provided by the present
invention is significant. First, the new methods can be used to assess the
pharmacokinetics of fluorescent analytes such as fluorescently labeled drugs in real-time
and in vivo. This, in turn, is expected to have an impact in drug development, drug
testing, and choosing appropriate therapies and therapy changes for a given subject (for



reference value, thereby: quantifying the bl ood |l evel of said fluorescent
anal yte. 15The present invention also provides a non-invasive nethod of
noni t or i goaniidat@sm ni ng t he bl ood cl earance of a fl uoresmEePritoan@EYt e
whi ch conprises a fluorescent entity and a second entity, in a subject,
conprising the steps of: (a) dlrectlng excitation light of at |east one
predet erm ned wavel ength onto a dellneated regi on conprising at |east a
portion of the pupil of said subject, to 20excite the fluorescent entity,

(b) recei éééaﬂﬁblel & HMar?Fétteh?)%nB 'b?f%ééﬁdﬂu JfldH%rcR)%‘é&é‘tlt @f&ﬁ“e)(érﬁpllé"cbr‘?be@va%ve' ength
di stingui shabl e fromthe predeterm ned wavel en rough the eye

th
of said sti8jaeatient depeadent hasanvaranie establighesk ¢ Maped 9%&emfeeaa@keav<-‘§nce of

said fl uoafe&@%h s’é'ﬂ%lf)dfrlﬁgs &Sdﬂu@ Broiigfors el oMl MEhkd t@b@st'ﬂcﬂbblef ecei ved
in step ( ) a reference val ue, thereb ||)dgtern1n|ng t he

bl ood cl e’ﬁ?%ﬁ%té’rbfp §9?rbl nrdrvmaégeté?nt bfra Io{lt@rsoé‘@ Zlerﬁjem?‘eg?ﬁonbl“b #ftciéar ance”
i ncl udes pﬁHaﬁnﬁi&ik&feﬂt bﬁiflleocﬂan&mjé\@ﬁudmﬂhte@bh lgglefsuibreet inlreélagms;allomla@ fa-life,
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activity,edobrsirepaspbject, bemdnagigcfat exqm;ae mjadnd; ngjeCtCH CFFEI’H&(SIBM’[@QISIJC&CHSI vi ty.
The term é%ﬂaé %:Qe@ta't‘esgﬁeggl e| nrs'e%f& ng to reach nmaxi num bl ood

concentrati 58 concen Sation is the anount of a conpound
present i$edohe themed mblecular imaging/quantitation methods and devices of the invention

10 enable one to study the pharmacokinetic of drugs of any kind in the intact
microenvironment of living systems. The new imaging devices, uses and methods will
have broad applications in a wide variety of novel biologic, immunologic, and molecular
therapies designed to promote the control and eradication of numerous different
diseases including cancer, cardiovascular, neurodegenerative, inflammatory, infectious,

15 and other diseases. Furthermore, the described detection systems and methods will
have broad applications for seamless disease detection and treatment in combined
settings.

Third, the new methods and devices can detect the presence of pathogenic agents, that
form the basis of many diseases, not only in vivo but also in real-time.

20  Fourth, the new methods can be used in pharmacodynamics is sometimes abbreviated
as "PD", and when referred to in conjunction with pharmacokinetics can be referred to as
"PKPD". Pharmacodynamics is the study of the physiological effects of drugs on the
body or on microorganisms or parasites within or on the body and the mechanisms of
drug action and the relationship between drug concentration and effect.

25
Optical imaging is a non-invasive and non-ionizing modality that is emerging as a
diagnostic tool for different applications. This techniques offer simplistic while highly
sensitive modalities for molecular imaging research. Non-invasive visualization of peak
drug levels, half life in blood and accumulation to organs can be performed by using

30 fluorescence labelled analytes. Measurements can be performed serially, thus giving the
possibility of PK analysis with a temporal resolution in the order of seconds. By multiple
measurements (acquisition time is normally below 1 sec) over a time period of several

hrs “kinetic movies” can be created allowing to calculate serum peak levels, the half life



a subject. "T 1/2" is the tinme required for the total amount of an anal yte
in the body or the concentration of the substance in the blood to decrease
by one- havb.20tvdi2@d6can al so be 10 used to determ ne howPCorER2010/004957 t ake
to effectively elimnate the analyte fromthe body or blood after the
substance (e.g., a drug) has been disqgntinued. The know edge of the
half-l1ife is, for exanple, useful for The determ nation of the frequency of
adm nistration of a drug (the nunber of intakes per day) for obtaining the
desired biRposh sRBECH AbbRAcaloTN@niBlBe dHmebi alté'l? d?tre‘?%ﬁﬂﬁcdtf&\‘necﬂwtd @ allow,
for exanple, to determne the t max and the t1/2 by nonitoring the

f I uor escefittEbuiogrageunyistonininediffesantoraansme Accordlngly by deternining the
maxi mum signal intensity and the |owest signal intensity, t max and t 1/2
can be deternlned It is thus not necessary to draw bl ood sanples over a
det er mi netPei? AfiGH asprE. de péestﬁ’Ehé”"leV“%Héo‘t"besd%t%’ﬁrﬁ“(?é“’ta eihodd t 1/ 2.
20Howesv erdetérniiting &iaddresenice bf 2 floareseit eﬁmaﬂel whuaecaﬁprwemanm@resnemm]mys ual way

by draw ng bl ood sanpl es, t x .and, t 1 val ues e corrpared to
Che t e saeond S e gL A By e ST g Sh PSSR esent
i nvent i ona) Acadiredtingg leycitatidre light bbds |edsttdne preseeanhined wentel @rgtaldneova f or

exanpl e, inpraoyi.n d . e t hthe
prescription o “8%%%93?%§ﬁ§8%9ﬁ%n 8§E%gfa OS' éﬁgbrgéghﬁsagpg ea'%(%‘flcacy
25and t he mi niexuite OE flaohescentertfty,ect s for a subject "Monitoring or

det eryy ni t l.ood. ¢l e e I t yi.e" r.4.ncludes
t hat {Hhe g?m r}gcaf"%; Ig]%o%@%%n]?&éng 'gt g&(y:r %C%ﬁgda ?ﬂm\%ﬁ]e Jb%%\%%ngfhbl ood
circul ati on ofdigiinguibhabds frgye thet prageterminashvavsteadthorf (aletheoughilegleyerefisaid

fl uorescent a%hﬁ:ﬁﬁ] F@bgefl neEMg tﬁQ Hash f's%id fBbPe%E@ntBFle&l? i tHe oo 9.

cl earance is ge as t e tot concentration” (free +
pr ot ei n- bound)of &aid SH@?Ctt he free concent ratl on. An analyte may be filtered
out or cleared by, for exanple, processing by the kidneys, liver, gut,

lung, or cells of the i mune system such as prof essi onal antlgen presenting
15  “Determining the presence” medns the qualitative detection of the fluorescent analyte in

the blood (or the blood circulation system) of the subject, thereby allowing to determine
whether a fluorescent analyte is there (in the blood and/or blood circulation system) or

not.

20  In a further aspect, the present invention provides a non-invasive method of quantifying
the blood level of a fluorescent analyte which comprises a fluorescent entity and a
second entity, in a subject, comprising the steps of:

(a) directing excitation light of at least one predetermined wavelength onto a
delineated region comprising at least a portion of the pupil of said subject, to

25 excite the fluorescent entity,

(b) receiving light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength of (a), through the eye of said

subject, thereby quantifying the blood level of a fluorescent analyte.

30 To this end, it is envisaged to administer a defined amount of the analyte in question to
the subject, to take blood samples from said subject in order to quantify the amount of
said analyte in the blood, and, subsequently, to correlate/compare these data with the
fluorescence signal which is obtained by the methods of the present invention (obtained
either simultaneously or consecutively). It will be understood that once that correlation



WO 2011/ 012646PCT/ EP2010/ 060957 16 cells. These data can be obtained in
addition to the results obtained by the nmethods of the present invention
(whi ch i swbuntimaee4expl ai ned herein bel ow). In other sitesTEramOb®IKI dneys,
however, where clearance is made by menbrane 5 transport proteins rather
than filtration, extensive plasma proqgln bi ndi ng may i ncrease cl earance by
keepi ng concentration of free substance fairly constant throughout the
capillary bed, inhibiting a decrease in clearance caused by decreased

concent ratbbl@Bla@é if 156R IéH&ﬁtn%BS&afr;hfoOtlég@ blod8 s%ﬁ‘i?)léslf?cfrﬁ( thel W) s@hjatiyi e may
also be filtered out or cleared by, for exa et nmedi at'ed cl earance
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as used hafagidiby BEfethdUsQT tHEaFESdnPRVEMBNPNYSI ol ogi cal condition in mamal s
that is typically characterized by unregul ated cell growh. Exanples of
tunmors 15 include, but are not limted to, carcinoma, |ynphoma, blastom
(1 ncl wdi ngteredivély eihbas bagmoraing it etélstobh\a@tg@m) comea@qna flﬁbﬂééd:dﬂﬁlis@gal

l'i posarc ocCri ncludlng
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el ected from oup of gas r0| can pancreatic cancer,
glloblastona cervical cancer, ovarian cancer, liver cancer bl adder
cancefy %@ﬁé&"te B30GRh &M 9@1&8&9 a& in" & reoc\9|tl9reCt al
cancer, ohe |a {'erine darC|n i var rC|nona ki dney

or 25 renal canfeeance yalosttherebxancer, vulval cancer, thyr0| d cancer, hepatic
car ci nonm, ana(| Cat(ﬁjbﬁtgﬂﬁgtrﬁ%dd%@wéi | Testcg,ettdn% Ar cancer, esophageal
i

cancer, tunors of ary tract, as we as head and neck cancer,
preferably breast cancer. At | east three different |ight
sour ce-det ecti on technol ogi es exi st which can be enpl oyed 30al one or in any

conblnatlon in the nethods of the present inventiaon, dep endlng on_the
i nt ent on' ¥ PTESRAT HVERRR. alseRro¥ifie? B9f- 'nvgs'&werma&ue%veg(w q”ﬁﬁﬁlgng This

t echni quehgsRDINFdrREIPA fIbb@B&erﬁbn@l?ﬂéS&rﬂéﬁ cdriiirRBS htfiioRBELTeARY Ag ael t her
(1) the Sle%gr?(! en e |r;[ gsu ch!tsc;[orrr%ptrjlglkb es eps c;%CI ted
(a) dlrectlng excitation light of at least one predetermined wavelength onto a
delineated region comprising at least a portion of the pupil of said subject, to
20 excite the fluorescent entity,
(b) receiving light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength of (a), through the eye of said
subject, thereby monitoring or determining the blood clearance of said

fluorescent analyte.

25
In a preferred embodiment, said light received in step (b) is compared with a reference
value, thereby
(i) determining the blood clearance of said fluorescent analyte.

30

The term “blood clearance” includes the determination and/or monitoring of the biological
half-life, tmax and/or t1/2”.



fl uorophores or (2) the attenuation of light (due to tissue absorption and
scattering) 17 enploying nultiple source-detector pairs. The technique is
t echni calwg 20ellatéséel y sinpl e and usually offers the be®CTaPgmalost9s? noi se
(SNR) characteristics. A nore el aborate approach is to use intensity

nodul ated (IM excitation light at a §j}§]ngl e or at nultiple frequencies.
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Conpar ed 1 @rPWiBRGRHI RIRINE" m¥HCiRe Yink! #SakeBiEMSH Eb(alﬁ%ttgrﬁé%tﬂa‘?frbf ilshe |'M
techni que offers two pieces of information, i.e., intensity attenuation and

phase shl‘?OE'V'b/efor§W@@~%@9@6§'0@h3ﬂ8?90|°9)¥r@HW%H‘@Q'ﬁﬁﬂt'\ﬁMase are usual ly
uncorrel ated nmeasurenents and can nore efficiently resolve the absorption
and scatteri nﬂﬂgoeffl cient of intrinsic contrast. In 10 the fluorescence

mode, t hel TeeRi R YHIPN Ysgd detaiin 'sdhe §Mero reacBriRi YR, Plead eansppiestien
concerst r afieonaandmf blosy eseemeioh id @k af@unildfer ddMpodn@priseman thet hiéod of
ti me-resol vebd TR) techni que, uses short pul ses of excitation |ight
i nj ect ed Mt ‘he eye and/or the tissue. The techni que resolves the
di stribution of times that the detected photons travel into the medium for

mul tiple FALE S t(a%t rﬁé ?%%LPPGOIT%I’ tr}e to-lt_gln?raée@tcé V%jarqglt QO%Sth%%o ' O tthlée

hi ghest i nfornation er source- nparabl e only
t he | M netonoentpsioh of tmdsu@stanbe amtbe bidogl tatdeqnﬂelase pj/enéhemuemzparsalswmes can be

easi | egflj gh&ggtteﬁﬂi@{:} B o) p@lqu@to etﬁfg{:tlvtehepthﬁ]%gté fHe e driaRRSHGh ’?Heof)?oéﬁ‘i‘ -

tine-res ormati on a requencl es up
i ncl udi ngortteodaaftet thewrwbstangey(e- g:mr@on)ah@%be(ehﬁcwwedsﬁw knpwladge of thei ous t wo

met hods. Hakekofe exa?rﬁplé hge@w Str{ee&e‘?é n@%t.eﬁbhmg Rhh&Ic Radiinkaanpangnt for

direct conparison wt stem al'so intensity attenuation and
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transfornm) that can inage intrinsic absorption and scattering, and al so
fl uor ophore concentration and fluorescence |lifetinme. 25In fluorescence
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is to reach the prescription of each drug at the dosage which ensures the best efficacy
25 and the minimum of adverse effects for a subject.

“Monitoring or determining the blood clearance of a fluorescent analyte” further includes

that the amount of a fluorescent analyte cleared from the blood or blood circulation of a

subject per time is monitored or determined. For fluorescent analytes hat exhibit
30 substantial plasma protein binding, clearance is generally defined as the total

concentration (free + protein-bound) and not the free concentration.

An analyte may be filtered out or cleared by, for example, processing by the kidneys,

liver, gut, lung, or cells of the immune system such as professional antigen presenting
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exanpl e of ‘an imaging systemis the system which is exenplified in
Figure 3. It is a near-infra red fluorescence inmagi ng system The MAESTRO

syst e i Sinduorescence imaging, filtered light or a laser with a defined bandwidth, comprising at
least one, i.e. one, two, three, four, five, or even more predetermined wavelength(s), is

used as a source of excitation light. “Predetermined wavelength” means that the

excitation light comprises defined spectral components (including a single wavelength, a

single band of wavelengths, more than one wavelength, or more than one band of

30 wavelengths) which are capable of exciting fluorescent light from the respective
fluorophore (comprised by the fluorescent entity and/or fluorescent analyte). If more than

one predetermined wavelength is employed, it is preferred that these at least two
wavelengths are distinguished or distinguishable from another. As used herein, the term

“excitation light” is used to describe light generated by an excitation light source. The
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embodiments, the excitation light is incoherent light, e.g., photons generated from an
LED or filtered light generated from black body radiation (e.g. incandescent, halogen, or
xenon bulb). In other embodiments, the excitation light is a combination of coherent and
25 incoherent light.

An imaging system useful in the practice of this invention preferably includes three basic
components: (1) excitation light, (2) a means for separating or distinguishing excitation
light and emission light (preferably a software and/or hardware filter(s) which might be
30 fitted to the excitation light and/or to the detection system), and (3) a detection system
for receiving the light emitted from at least one fluorescent label and/or from the
fluorescent entity and/or from the fluorescent analyte of the invention (optical detector). It
is envisaged that the light source (excitation means) may optionally (i) comprise a pre-
determined or tunable filter. The light source can be a suitably filtered white light, i.e.,
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bandpass light from a broadband source. For example, light from a 150-watt halogen
lamp can be passed through a suitable bandpass filter. In some embodiments, the light
source is a laser. See, e.g., Boas et al., 1994, Proc. Natl. Acad. Sci. USA 91:4887-4891;
Ntziachristos et al., 2000, Proc. Natl. Acad. Sci. USA 97:2767-2772; Alexander, 1991, J.

5  Clin. Laser Med. Surg. 9:416-418. Information on near infrared lasers for imaging can be
found at http://www.imds.com and various other well-known sources. A high pass or
bandpass filter (e.g. 700 nm) can be used to separate optical emissions (emission light)
from excitation light. Any suitable light detection/image recording component (an optical
detector), e.g., charge coupled device (CCD) systems, a photodiode, a photoconductive

10  cell, a complementary metal oxide semiconductor (CMOS) or photomultiplier tubes can
be used in the invention. Said components are explained in more detail herein below.

The choice of light detection/image recording will depend on factors including type of
light gathering/image forming component being used. Selecting suitable components,
assembling them into an imaging system of the invention, and operating the system is

15  within ordinary skill in the art.

The excitation light travels from the cornea to the retina of the eye, whereby it passes the
pupil. When the excitation light encounters a fluorescent label, the light is absorbed.
Fluorescence occurs when the fluorescent label relaxes to its ground state after being
20 excited. The fluorescent label then emits light that has detectably different
(distinguishable) properties i.e., spectral properties — e.g. a slightly longer wavelength
etc., from the excitation light. A part of the absorbed energy is transformed into heat.
This loss of energy causes a wavelength shift from the shorter excitation wavelength to a
longer emission wavelength. This process is known as the Stokes-Shift. However
25  different optical phenomena like those described in Xu et al. (1996), Proc. Natl. Acad.

Sci. 93: 10763-10768 can also be used to generate fluorescence.

The excitation light, which is directed onto a delineated region comprising at least a
portion of the pupil of the subject, may travel along the optical axis of the respective eye,
30 ornot, or parts of the excitation light travel along the optical axis of the respective eye,
whereas other parts do not. It is also envisaged that, for example in case of multiple light
sources leading to multiple excitation lights, which are preferably distinguishable, parts of
the excitation light travel along the optical axis of the respective eye, whereas other parts
do not. The “optical axis” of an eye is a well known term and which is defined as the
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imaginary line drawn through the center of the eye perpendicular to its anterior and
posterior surfaces, or defined as the longest sagittal distance between the front or vertex
of the cornea and the furthest posterior part of the eyeball (both definitions are well
accepted in the art).

In the context of the present invention, it is envisaged that excitation light comprising at
least one, i.e. one, two, three, four, five or even more predetermined and preferably
distinguished or distinguishable wavelength(s), is directed onto a delineated region of
the subject, said delineated region comprising at least a portion of the pupil of the

10  subject. A “delineated region comprising at least a portion of the pupil of the subject”
thereby encompasses, at most (maximal), the whole body of the subject or any smaller
part of that body, provided that the said smaller part still encompasses at least a portion
of the pupil of the subject (for example the head, or the head and the shoulders, or the
head and the upper part of the body). Said delineated region may be smaller than the

15 eye of the subject or larger than the eye of the subject. It is preferred that said delineated
region comprises the entire pupil or even the whole eye (i.e. the eyeball) of the subject,
the whole eye being more preferred. “Whole eye” specifically includes the visible part of
the eye (visible from outside).

20  “Eye”, “eyeball” or “whole eye” are used interchangeably. “The eye” includes one eye of
the subject or both eyes of the subject.

An example of an imaging system is the MAESTRO system, which is exemplified in
Figure 3. It is a near-infra red fluorescence imaging system. The MAESTRO system is a
25  preferred imaging system that may be applied in connection with the embodiments of the

present invention.

The MAESTRO system is a planar fluorescence-reflecting-imaging system that allows a
noninvasive in vivo fluorescence measurement. In this multispectral analysis, a series of
30 images are captured, at specific wavelengths. The range of wavelengths captured
should cover the expected spectral emission range of the label present in the specimen.
The result will be a series of images called “image cube” and it is the data within this
series of images that is used to define the individual spectra of both auto-fluorescence
and specific labels. Many labels of biological interest have emission spectra that are so
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that can be illustrated in 4096 different gray scales and therefore it is
possi ble to discrimnate between snaIE?st 5 differences in em ssion
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sof t war e SHIlopp @ess emissioR iller reaiAgRm®IRrea callertionraf epyission feeen adsitios) to the
wavel engt thaRarai s&d-flubfestdiRel INBE dkéh, fur, sebaceous glands, there is also distinct
auto-fluorescence from commensal organisms (fungi, mites, etc.) and ingested food
5  (chlorophyll). Multispectral analysis is able to separate all of these signals from the
specific label applied to the specimen through the mathematically disentanglement of the
linear signal mixture (unmixing) of the emitted fluorescent lights as long as the emission

spectrum of the desired signal and of the auto-fluorescence are known.

10 Measurement with the MAESTRO system works as follows: The illumination module is
equipped with a xenon lamp (Cermax) that excites white light. Through a downstream
connected excitation filter (chosen by the experimenter), the light is delimitated to a, for
the experiment, desired wavelength range and conducted via an optical fiber into the
imaging module. In here, the restricted light is partitioned into four optical fibers that

15 illuminate the anesthetized test animal. The MAESTRO system chooses the optimal
exposure time automatically, so that there is no risk of overexposure. The emitted
fluorescence light of the activated fluorescent probe is selected with an emission filter
(see Table 1) and conducted through a liquid crystal (LC) to a high sensitive, cooled
CCD-camera. The liquid crystal enables the camera a selective picture recording of a

20  specific wavelength. The wavelength measurement range depends on the selected filter
set (blue, green, yellow, red, deep red, NIR) and pictures are recorded in steps of 10 nm.
The spectral information of each single picture is combined in one “picture package” that
is called “image cube”.

25 Table 1: Maestro filter sets.

Maestro Part # Excitation Emission Filter | Acquisition
Filter Set Filter Settings*
Blue M-MSI-FLTR-BLUE 445 to 490nmm | 515 nm [ 500 to 720 in
longpass 10nm steps
Green M-MSI-FLTR-GREEN | 503 to 555 nm 580 nm | 550 to 800 in
longpass 10nm steps
Yellow M-MSI-FLTR- 57510605 nm | 645 nm [ 630 to 850 in
YELLOW longpass 10nm steps
Red M-MSI-FLTR-RED 615t0 665 nm | 700 nm [ 680 to 950 in
longpass 10nm steps
Deep Red | M-MSI-FLTR-DEEP- | 671t0 705nm | 750 nm | 730 to 950 in
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25 The MAESTRO’s ability to compare fluorophore regions of an image makes it easy to
compare the fluorescent signal intensities during therapy. The program provides tools for
the comparison of different signal intensities in tumor regions (compared images). Since
all images are taken at optimal exposure times, they differ depending on the strength of
signals. For a reliable comparison, the pictures are standardized to one exposure time,

30 resulting in an illustration of differences in signal intensities. By manually drawing and
modifying measurement regions, signal intensities can be quantified in intensity values.

Once a measurement area is selected around the tumor, it can be cloned and moved to
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and net hogsntii8q YiRBed he emi ssion of nore than one different fluorophore
are well known to the skilled person.

In a further embodiment of the methods of the present invention, steps (a) and/or (b) of
the methods described hereinabove further include the step of determining the location
of the pupil of the eye. The location of the pupil can be determined previous to, during

30 and/or after step (a) and/or (b) of the methods of the invention. Means and methods
which are necessary to determine the location of the pupil of the eye are well known to
the skilled person, and can be exemplified by the pupillometers described in US
5,784,145 or US 6,820,979.



30Si nce the present invention relates to nethods for determ ning,
quantifying etc. the presence, pharmacokinetic etc. of a fluorescent
anal yt e iwotha/bk@ed of a subject, it will be understoo@#Crh®Romlngr9s7
excitation light has to be directed such, that it reaches at |least a
delineated region of the retina of thg,eye of the subject. 25 The |ight
emtted fromat |east one fluorescent f'abel and/or fromthe fluorescent
entity and/or fromthe fluorescent analyte of the invention is received
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receive lg ghgofgomthe delineated region, and/or by way 20of a "software
filter" which evaluates the delineated region. It is also envisaged that in
the nthods of the invention, (a) said excitation light of at |east one
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the flsuor&sa@dHeously or consecutively. To this end, the “different” fluorescent characteristics of
the at least two fluorescent analytes may be “unmixed” subsequently, e.g. by way of
software aided evaluations. Means and methods to unmix the emission of more than one

different fluorophore are well known to the skilled person.

30 Since the present invention relates to methods for determining, quantifying efc. the
presence, pharmacokinetic etc. of a fluorescent analyte in the blood of a subject, it will
be understood that the excitation light has to be directed such, that it reaches at least a
delineated region of the retina of the eye of the subject.



26 analyte or nonitoring or determning the blood clearance of said
fluorescent analyte. "Eye" thereby includes any part of the eye including

t he pupi Iwopopvdizeésd iris, or the whol e eye of the subj @ct/EpP2éie/oedvst e eye
being preferred. "Wole eye" also includes the visible part of the eye of a
subject (visible fromoutside). It is,thus envisaged that no em ssion
5light fromany other region of the subject, besides the eye, is
determned. In a preferred enbodi nent of the nethods of the present

i nvent i onyhdjight SRtk d&dhh bleh&ord MlfedcinthbOGNA G3hPIE fid6ldsBER L&t ©9i on
of the subject, said delineated region being snmaller than the whol e body
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presence, thakRpks, thalhold & b&ingPhréer@l. Abhdeiap cait deRAavdde rdon Rt er est
in the blood and/or the blood circul ati on of a sub{ect, _Si n]gl y by way of
det erli niqq@allphglan the eye of the subject or larger than the eye of the subject. “The eye” as

used in the context of the present invention, includes one eye of the subject or both eyes

of the subject.

Said delineated region can be obtained by way of adjusting the optical detector, i.e.

adjusting the hardware so as to receive light from the delineated region, and/or by way

20  of a “software filter” which evaluates the delineated region.

It is also envisaged that in the methods of the invention, (a) said excitation light of at
least one predetermined wavelength is exclusively directed onto a delineated region
comprising at least a portion of the pupil of said subject. “Exclusively” means in this

25 regard that said excitation light is at most (maximal) directed onto one or both eye(s) of
the subject (or smaller parts of the eye), but not on any other part of the subject.

It is also envisaged that in the methods of the invention said light which is emitted from
said fluorescent analyte with a wavelength distinguishable from the predetermined
30  wavelength of (a), is exclusively received through the eye of said subject. “Exclusively”,
in this regard, specifically excludes to receive (for example by way of adjusting the
hardware) and/or to evaluate (for example by way of a software filter) any emission light
from any other region of the subject, besides the eye, in order to determine the presence
of said fluorescent analyte in the blood, quantifying the blood level of the fluorescent



30 fluorescent signal (em ssion) which is received fromone and/or both
eye(s) of said subject. In other words, although it was known in the art

t hat t he wbuorigaeant conpound which is adm nistered to a&CIwmPR@o69eBUlt S,
inter alia, in a signal received fromthe eye of said subject, it remai ned
hi dden that the very signal precisel Y, éeflects the situation which occurs
in the blood (blood circulation) of sard subject (either qualitatively,
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entity conprising an epitope binding domain which is specific for a target,
for exanple a pathogenic agent, and to 10 determ ne the presence of said
target in the blood by way of receiving the emtted |ight through the
eye(s) of the respective subject. Activated or activatable fluorescent

| abel s/entities are preferred in this regard. Alternatively, it is also
envi saged to admi nister a fluorescent agent conprising an epitope binding
domai n which is specific for a target, for exanple a pathogenic agent, and
to det erm ne the presence of sar d tar get agar nst 15 the presence (or
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25and so forth. The nethods of the present invention are non-invasive.
"Non-invasi ve" as used herein neans that the nethods, uses and/or devices
of the i nwenbilan2&e not create skin breaks, particul arl yChompakis/oedfst he
cornea or sclera of the eye of a subject, but do allow and 30 invol ve
contact of the eye, including its cor ga or sclera, with radiation and,

| i kewi se, penetration of the eye, including its cornea or sclera, by

radi ation. Radiation thereby includes all kinds of light such as e.g.
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15 The

analytical efficacy with regard to time and costs. Advantageously, the methods of the
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detection of the fluorescent analyte of the invention by way of the
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new deS|gned formulatlons for a desired secon entlty or fluorescent analyte (c) to

25  evaluate/optimize the dosage of a second entity or fluorescent analyte; (d) to
evaluate/optimize different routes of administration for a desired second entity or
fluorescent analyte, for example systemic or local, intradermal, intramuscular,
intraperitoneal, intravenous, subcutaneous, intranasal, dermal, epidural, oral,
intraventricular and intrathecal injection, or pulmonary administration e.g., by use of an

30 inhaler or nebulizer. By using different second entities (for example different drugs)
labeled with fluorescent labels which differ in their emission spectra, interaction studies
between these two second entities (for example drug-drug) can be performed. In
addition, pharmacokinetic data can be generated with this new approach in the disease
areas and/or in genetically engineered preclinical models (e.g. FcRn knock-outs).
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mllimet €learance of the fluorescent analyte is determined in whole blood. Therein, the said
fluorescent analyte may be free floating (unbound) and/or may be bound. “Bound”

25 includes that the fluorescent analyte is for example bound to and/or bound by, the
cellular components of the whole blood, pathogenic agents, antibodies and/or functional
fragments thereof, proteins (for example to proteins within blood plasma like human
serum albumin, lipoprotein, glycoprotein, a, B, and y globulins), peptides, enzymes,
toxins, vitamins, hormones, cytokines, therapeutic agents/compounds (drugs), nucleic

30 acids, receptors, receptor ligands, cellular targets such as tumor cells,
(micro)metastases or circulating tumor cells (CTCs) which travel through the blood,
tumor-antigens, tumor-markers like 3-HCG, CA 15-3, CA 19-9, CA 72-4, CFA, MUC-1,
MAGE, p53, ETA, CA-125, CEA, AFP, PSA, PSMA etc, drugs, or any other kind of

substance which is (a) present in the blood and (b) binds to and/or is bound by the



34 The concept of two-photon excitation is based on the idea that two

phot ons of |ow energy can excite a fluorophore in a quantum event,

resul ti ngworeotima2e&ms ssi on of a fl uorescence photon, typipcaldPgotate@shi gher
energy than either of the two excitatory photons. The probability of the
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| abel s meghehfumPRBEdnE 8! ralivadlivEligyent, i.e. it is envisaged that the
fluorescent entity as used in the context of the present invention
corrpr1|55es just one sort of fluorescent |abels or a mxture of at |east two,
three, fouwaldoleRisBfemenheNictesichl &iapné osne bﬁas@iﬁt .iﬁ\}elm%reisc‘e&rmoybabg ls. " Just

one sort" m%ans that .the fl uorescem #Iabel S (;[ont ) ()rhe han s?ma
£1 uor opthB( URGHOMPTIFiRg g}%ﬁence uorescent analyte ic Compl’lseS or

example, the second entity X coupled to the fluorescent entity) and (b) said second

60,

entity X without any fluorescent entity/label. The apportionment between the non-labeled
20  second entity X and the labeled second entity X (i.e. the fluorescent analyte comprising

X) is variable and includes ratios of 1:10, 1:5, 1:1, 2:1, 5:1, 10:1, 100:1, 1000:1 etc. Itis

preferred that the above mentioned mixtures comprise equal to or less than 10%, 9%,

8%, 7%, 6%, 5%, 4%, 3%, 2%, 1%, 0,5%, 0,1%, 0,01%, 0,001% etc. of fluorescently

labeled second entity X (fluorescent analyte) when compared to the total amount of said
25  second entity X in the mixture. Such mixtures are described in WO 2008/119493.

The “fluorescent entity” is or comprises at least one fluorescent label which allows for the
detection of the fluorescent analyte of the invention by way of the methods/uses/devices
as disclosed herein. It will be understood that the fluorescent entity of the fluorescent
30 analyte is the collectivity of fluorescent labels which are directly and/or indirectly
attached to the second entity.
The fluorescent entity may comprises the at least one fluorescent label(s) or it may
comprise a spacer to which the at least one fluorescent label(s) may be coupled. Said
spacer can be exemplified by a microspheres, e.g. a latex bead, a peptide,



30 sorts neans that the different fluorescent |abels conprise different

fl uorophores and therefore show di fferent absorptions and/or em ssion
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20  polymeric backbone, the e-amino groups on the side chains of the lysine residues can

serve as convenient reactive groups for covalent linkage to the spacers. When the

polymeric backbone is a polypeptide, preferably the molecular weight of the probe is

from 2 kD to 1000 kD. More preferably, its molecular weight is from 4 kd to 500 kd.

25  The fluorescent entity (as well as the fluorescent analyte) can include one or more
protective chains covalently linked to the spacer, e.g. to the polymeric backbone.
Suitable protective chains include polyethylene glycol, methoxypolyethylene glycol,
methoxypolypropylene glycol, copolymers of polyethylene glycol and
methoxypolypropylene glycol, dextran, and polylactic-polyglycolic acid.

30
A “fluorescent label” as used herein characterizes a molecule which comprises a
fluorophore. A fluorophore, which is sometimes also termed fluorochrome, is a functional
group in a molecule which will absorb energy of a specific wavelength and re-emit
energy at a different wavelength. Said different wavelength, when compared to the said
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nore preferably 640-900 nm Use of this portion of the el ectromagnetic
spect rumwexpn/@esiét i ssue penetration and mni m zes abs®CDiEPRI10I0Y0957

physi ol ogi cal | y abundant absorbers such as henogl obin (<650 nm and water
(>1200 nm. ldeal near infrared fl uorgghrorres for in 5vivo use exhibit: (1)
narrow spectral characteristics, (2) gh sensitivity (quantumyield), (3)
bi oconpatibility, (4) decoupled absorption and excitation spectra, and

10(5) phOtsteéuh@b{dré&eYermV%m %‘§vé\6ﬁétﬂ N rabRiieaNWRh &l YRUaBESIRCRnIcADRI s are
commercially avail abl e and can used to prepare a fluorescent entity

accor di ngdigtthorighable figra e %ﬂ?c'f'%ﬁ‘ﬁﬁtﬁrﬂynﬂ revelanah.dor exempiest isre-emtadow ng
Cy5. 5, %trﬁ@%n@éﬁwém@mmm Ishmér%véltléngth IHowel &t04 Iheidtled FAEQGN( LI -

Li ncol n, 2 )?1 do, not o, Q%r%r LaJolla Blue 15 (Di atron
M ani , FL(jeC %aﬁ%%ﬁlt d h@@&E’H”'(‘?’@G)(a"&F?H‘QV‘t G5 enarpy Agpengs on pthy|

SPI ET t5e | thé @usraphad@ ahd ewheinjcaf @virEhémtak thedabrpRdieng 1996; Vol . 2927:
192-198; US 5,968,479); indotricarbocyanine (ITC, WO 98/47538); and

chel at ed | ant hani de conpounds and SF64, 5-29, 5-36 and 5-41 (from WD
2006/ 07258 prirfdipie tres cae/vﬁvellelrgtma;rriemmm aits al shotted@aeaHeppthuimaapied ir bi um

Fl uor escerﬂclg?rpci{.?uororésc%ngé e %(?aryeg%?u gtoa?L@ 9%§fgr{>§el\ﬁjathl Alcgg ké)éM Qg R,

Principles o escence pec roscopy, uwer Acadeni c,
York, (1985%3-10768. MulFphmoreBemascemce eas #hionesh ter esadeisdhe loedtep(hotjmeat

dEt aify | gon%%rﬁ%(?/@ét%???ﬁe%!ﬂ{rpgégen%n?p?é i'%‘ﬂﬁ[nﬂr‘?ét@rﬁ %ﬂp e%rqgtiﬁf Sl GRge. In a

the nent  of Irnven uorescent | abel
of t he f|tb@M@gel@ngth@ﬁﬁhq@fbaosptmtneaatoémee‘luomphose b¢ls©ue¢mi®agé@nplham t he

fluorescept 05%,[ 6ftflﬁor'e§cé?ﬁh/h%ﬁth§%5ﬁ abstptth d%%l?farogjﬂg@o@% Of®0 nhi edcatihown t hat

t he anpbunt and wavel en e ener%%; | uor escent ye
depends muwottq]uqqeﬂeEmmaaltym@o@@It@m af Hhe TIREaRNOER WilioopyTaH b wavlendi

f1 uor ophoy&yevet, ﬂfé)hubﬁ%aE E@Werf bU8&£REENE ugé/@@orirweutmeeme&n Phiveragadid e or
vol tage sensitive, i.e are actlvata | e by such changes in the
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descri bedotes. A&Mﬁ.@pjcﬁntltne hetdn gkefsal lis slmffukﬁ‘énaﬁﬂft{rﬁthé?&Vch%tonySa5582847, Us
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i ncor por a%bé\é%?é’?% t{:] gyorpgp%rleﬁégnt% ly stu taneously. ThIS is equwmﬁnfn) a smgle
photon with an energy equal to the sum of the two that are absorbed. In this way,
fluorophore excitation will only occur at the point of focus (where it is needed) thereby
20  eliminating excitation of out-of-focus fluorophore and achieving optical sectioning

Three-photon excitation can also be used in the context of the present invention. In this
case three photons are absorbed simultaneously, effectively tripling the excitation
energy. Using this technique, UV excited fluorophores may be imaged with IR excitation.
25  Because excitation levels are dependent on the cube of the excitation power, resolution
is improved (for the same excitation wavelength) compared to two photon excitation
where there is a quadratic power dependence. It is possible to select fluorophores such
that multiple labeled samples by can be imaged by combination of 2- and 3 photon
excitation, using a single IR excitation source.
30
Two-photon excitation microscopy can also be used in the context of the present
invention. It is a fluorescence imaging technique that allows imaging living tissue up to a

depth of one millimeter.
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el ect r oni fICEIREPER, the a@@e#"ty(fEEﬂ")'ore?%enéemir%%t%EBQrPBhWQSM?WSt ransfer

bet ween tywadratesPpheiethe Eﬁﬁﬂétﬂﬂpmtéﬁ@tﬁmhé\@f&@t ln@urbrpfnopéwetmmbnbet ween
donor_ and accegt or. fluorophores. \Wen onor ?%uxm d with incident

r adi @t orfURFESERRSs H%%Pr?ﬁeéd‘hhéfﬁckb‘e '%ﬁ@e%ﬂ“ It Fhtls fRauged HRAMNERRIt BdRYE woul d
normal |y @ffdde. as fluorescence is 5 transferred to the acceptor, when the
acceptor is in sufficiently close proximty to the donor (typically, within
about 50 Angstrons for nost donor fluorophores). At |east sone of the
energy t rlaissa‘neisa@@lj that 4 Reoras@eptetity bbthe prédeatinasntioadoaiptisss atleaslnene

et e2e B LR Ok MSP SR Yo TP SR RERL R0,
T.M MNat WGk 1BDaxr@ahmmom@ﬂuoreac(enl)a,bel(sm)@%)e fIq@@scent Iabels may be |dent|cal or
different, i.e. it is envisaged that the fluorescent entity as used in the context of the
present invention comprises just one sort of fluorescent labels or a mixture of at least
two, three, four, five or even more different sorts of fluorescent labels. “Just one sort”
means that the fluorescent labels contain one and the same fluorophore, while different
30 sorts means that the different fluorescent labels comprise different fluorophores and
therefore show different absorptions and/or emission characteristics. These “different”
characteristics may be “unmixed” subsequently, e.g. by way of software aided
evaluations. Means and methods to unmix the emission of more than one different

fluorophore are well known to the skilled person.



10 1387-1395), which is incorporated herein by reference for all purposes.
Screeni ng systens based on such FRET effects are well known and descri bed
for exanpwe 20n/0M348006107864 which is included herein i RCTIEP2€@006096TYy. The
fluorescent anal ytes of the present invention further conprise a second
entity. Said 15 second entity is norrrg{sly the "anal yte" as such, i.e. the
anal yt e whose presence, quantity, kin bl ood cl earance etc. is to be
determ ned by way of the nethods, uses and devi ces disclosed herein. To
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FRET- ef f eC (3 $&¥'d activation can take place in vitro, and, alternatively,
said activation can take place in vivo, i.e. nmethods are envisaged, wherein
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t he subj ect g FRET-effects or by way of proteolytic effects);

or they can occur in an active fashion, for WO

2011/ 01264RBfebeERZNIBNOFRRAELs RS e%nﬂaalgee&yﬂmsc%t @Gf@.mi rcrﬂg YFpr ot ease

whi ch activates the fluorescent |abel/entity in vivo be under st ood
that the BIck eiRgricohansed oot isies eereseenb Bioteing Pwesﬁ?*&de'f‘%‘ﬁg)g Nathr ecedes

step (b) RévmbeC&EsibPEs0Rf 12 Fggesrw’ﬁa 6Mn GiegmarR 86i8AES 2006, Biepadls
recei vi ng%léhe light em tted fromsaid fluorescent anal yte. Alternatively,
[

sai d act 7%n and said recei ving occur sinultaneously. It is also
envi saged that in the context of the methods of the present invention sai d
10f | uor escent anal oresce orescent
enti by, anReeeea S ngluer 87 E5% o tlimstent Pe Ha58he §00KIBER" |\
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i ncl udes of | I ent
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entity, fluorescent sai d

subj ect. (TRIT) bullehedadens | @b danchiss sulfenyhehlarisiet fesa T@fxas Redhﬂ?ﬂwamml scl osed

herein, SP@édj and other derivatives of rhodamine which include newer fluorophores such as

Alexa 546, Alexa 555, Alexa 633, DyLight 549 and DyLight 633); Alexa Fluors (the Alexa

25  Fluor family of fluorescent dyes is produced by Molecular Probes); DyLight Fluor which
is a family of fluorescent dyes are produced by Dyomics, ATTO Dyes, which represent a
series of fluorescent labels and dyes manufactured by ATTO-TEC GmbH in Siegen,
WO/2007/067978 Japan); LaJolla Blue (Diatron, Miami, Fla.); indocyanine green (ICG)
and its analogs (Licha et al., 1996, SPIE 2927:192-198; Ito et al., U.S. Pat. No.

30 5,968,479); indotricarbocyanine (ITC; WO 98/47538), and chelated lanthanide

compounds. Fluorescent lanthanide metals include europium and terbium.

As mentioned, an analyte can also be labelled with a near-infrared (NIR) fluorescence
label. NIR fluorescence labels with excitation and emission wavelengths in the near



adm nistration of said fluorescent analyte, said fluorescent entity and/or
said target precedes step (b) of the nmethods of the invention, i.e.
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ETA, CA- 1 A PSA, PSMA etc, or WD 2011/012646PCT/ EP2010/ 060957
40 any ot(@er dlecwlublamlfabsumoraambewmm gpeetserRod in the blood is of interest.
The tbove Ejer ﬂ@tog%qegeen defined herein elsewhere. It is preferred that

t he "secon erts a beneficial effect in a nedical context, i.e. 5
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and/ or ing &'d‘f&{)relptaréc Qhu&é@cefnhéﬁt Otly Qc&%n&f@mg |oﬁ’fExteprf£)Id?§ RF&DfappRVENt i oN

Sal d secon npri ses nostic an OI’ t hera t1c _agent.
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host. 10 @@im@qwcgm%ﬁeoantmssaﬁmﬁ ('D@ﬁrludbd%rﬁé%oiﬁ 095§ a®)f LRgAILEIR |1 ke
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“Fluorescent microspheres” are described in great detail in WO/2007/067978 which is
25  incorporated herein by reference.

In a further embodiment of the present invention, at least one fluorescent label of the
fluorescent entity is activatable. It is also envisaged that the fluorescent entity is
activatable.
30

As mentioned before, it is known that the amount and wavelength of the energy emitted
by a fluorescent dye depends on both the fluorophore and the chemical environment of
the fluorophore. It follows that fluorescent dyes may react pH-sensitive or voltage
sensitive, i.e. they are activatable by such changes in the chemical environment. Further
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WO 04/ 041867; as well as donain antibodies or "dAb's", which are based on
or derived fromthe heavy chain variable domain (VH) or the light chain
vari abl e ldenfaither &mpodiment efdhe psaht idvertiainnatdezsionb ddgresodrd talled of theee,

e.g., Varg elsaht dan]aﬁﬁgls'\?ctt ?ét@ﬂ%ﬁ&e thédéﬁntgﬁ brnd-ﬁgedoHMBPsca%?Qécoﬁﬂ%lnY es

and/ or the secon rese nvent ron may conprise east
one, i .e.haswundjpits tam‘eéelt 'Sfai%ﬂenwsa@éd&atéiﬁefwomﬁcént@WFW@@@"'W"%@W@

donai 5" tha_@?ltép%rbmdlr%%&%?o@amjééwndj@ﬁw Ras bd‘LﬁHWﬁ‘sStarg%é@s' des the above

menti oned anti bodies or 25 functional fragnents thereof, other binding
entities which bind to (specifically bind to) a target such as for exanple

t he pat hogemiste@anfties fhre(ﬁdﬂl/é‘tﬁ)n dﬁ%’h{/éﬂaﬁle fRIBZSLTBAL 1ab&X '\Aﬂ‘ﬁoh ¥dviead8eRsS ,
pol ysacchari des, |ipids, hornpnes, éto i nes, therapeutic ent s/ conpounds

(drugs), ’H%@O@P%h%@i%@fﬂ%rﬁolt'Sef%ﬁ’fﬂ’%p' iepmeged riBetdbe B‘H%resqe@&% ¢ of hgands,
Cﬁl | ul ﬁr ihedrgieh &%mpﬁshas@ﬁ Iéalslﬂ@’fe @cﬂ.k/b@b@rﬂubms@érﬂ)lm a/atcasseéctmbte@rbtha@vel
thro t 00 t unor e t unor - mar ker s, ternms
o ot A rele Qs e ok deatn WAL Sl Sia ALY cieRvEasa Bin [k Ao P LUl o of
i nt erest doaveryee h-sach epstempardidadenig: ddomakamplieridsus Ea(mmmavwa angess
i ncl ude, t.oLi Lt actors,
phar maceuéq"lé%g;‘?r e%%ﬁtoég 4@51 ﬁ@#g%éﬁ%ﬁggr%l ecg&:}géj&éﬁ%@z{t@ @aﬁ ds aﬂ)ScS)rt i ons
of cell soclidese’FRETdptsed” effecsc Hbmssr rgponan@neneody Wahsfer ( abbrevuated FRET)

also known as fluorescence resonance energy transfer, resonance energy transfer



nucl ear receptors, steroid nolecules, viral proteins, carbohydrates,
enzynes, active sites of enzynes, binding sites of enzynes, portions of
enzynmes, woebli/omd4ecul e drugs, cells, bacterial cells, pPCOEPROIS/O6@PTtOpPES
of proteins, surfaces of proteins involved in protein-protein interactions,
cell surface epitopes, diagnostic pro%gl di agnostic markers, plant 5
proteins, peptides involved in protei proteln i nteractions, and foods,
including food ingredients. The target may be associ ated with a bi ol ogi cal

state, SURETISr @Ie@ir@rﬁ@%ﬁ V@Ef tr‘é‘n§@lC asiT) 8 aameb@a?ﬁsn%ewvbmye@gw\@édsf@fs the

presence of a pathogen. Wien a target’ is "associated wth" a certain
bi ol ogi ca@et‘g?%‘t'@’o fﬁlﬁ@pﬁP'@eEﬁ%T 8F0V516§éﬁ('ﬂ§j'<2§‘ft'°@ REPrEXPYx Peween engiradence of

a certai rbc%@?té'ﬁﬁ‘lu@foph@f&ewr%rb HEedHis b)citddewith MlcR@nEAMdigiodt f-a dGMeqused
herein, the term" s" in connection with the |nteract|f)n bet ween a

t ar get ar{be"é'e@‘}?% ﬁ%’iﬂ% Oélt%?ﬂii%éﬁ‘?élt?ﬁ ARRAT MUs nenally At 3 IHBBEeBFh i ng
domai 15 asterefeniedSto Whe bcdeeptcg whemtter aeptondid i Quificieniplcwse prntitly td the t ar get

to a statjsti aII i C r As coppar e to ass n with

br ot et ne. SERG AT A 2B RD DBRF e BB el Raior Mot Hlch flp ko  ope

bi ndi ng ddfrthe rhelgy tadr&;(ermwﬂuertee «aodemor is ehétted os sadiativmi at thé\ﬂhodeasera:e

155t atl StfI Cal l é@ééceﬁ% |g(%ur | 8QSC(I)I[)eé) %'nggs &d)urge c ra%e%RE:Fhe term

" epi tope bih omai " i'ncludés, e, ?ll'"l

(specifi cledabyl); bllar&$sEramaa,rE Agam dnwreml\ﬂ d‘]dﬂuner&leqaemumnyl ?1 (@6f), éZQﬂ)Bi fogrent V

regi or n e a human,
canel ot IraeR LT epliBrdled MR cTlarelgite BT pupBlest SRENRS®

domal n vwﬁy§terris§aa§edi@n|sv@h FRET effeets @tmwelbkrww@ear@lcd@dnbaddm @@mpﬂfelng)/t\/@up

consi sti (; ., Protein A derived nol ecul es such

as Z- dorra@'?)r?@i ﬁékg{héhngwc%gg(ﬁ%e,n |Rﬂ§@h§r5‘wA_ dormai n (Avi mer/ Maxi body); Heat

shock proteins such as G oEl and G oES; transferrin (trans- body); ankyrin

r epeat prn{eeﬂuarés@éﬁ%nabytesnﬁmé &esé}m@@ﬁron fartheRnlppisd b@e@&mvérmy Said
(Tetranectin); human y-crystallin and human ubiquitin (affilins); PDZ

domailRs: %eee%ueaﬁtyt SxMRbhithe, "IAMde dBheAy ot HERNRIS %Pé?&é%%ence
i nhi bi tor@anmndk.ﬁetw 8186 ticardnadRes td tB)be d@dturmhqelaaﬁf \b@ﬁé\‘ e hjefdoedude® protein

engi neeri n er to obtai i ndi to a t he nat ur al

T e DA Rt Ern, Tyt SeiSe St ER initag oy Myokeient

(Cj:D28 fahm éryutyrametnégrJoreaneasayteomth@aldateym?@étquﬁnﬂﬁéd snonitbred exd. rbawlylcgkgr f
onal n a a vall a Q rr.es n 0 (0]

oo boat a3 B R R futRER Sins pRenidrieRtdth s LbE iR ParbE et

di f f élenterbityndi thg fuoogseerti wlyt&'ﬁf_MpnesdarﬁomlreemOremsgthmemﬂechvitp olnaeeondil ff er ent

bi ndi ng spegi fi i Q ' | es. etails see
Jour nal %%'%%u@o%%gfecgll &f\@t 5'@%@ %%C%éhq%%%ﬁu?égéigt;g@“gol%%r ?Oﬁs are a
famly ofe@mmeacoehtemmtemthﬁt@fh@rmenirartahdn@pmetprsmt linviep tioro pdropiises

nol ecul e t. T. arigid
13- sheet Srﬂé'légtggﬁg gr';e?r gxtl(?ﬁvée%rf{)a V\nﬁveh oﬁ%kﬂ?ﬁ@?ﬁe nb eﬂhtg{?est) hgggggﬁ%gnd of

t he coni (:Qﬂt't'%&<Paﬁ1ctteuﬂ@“t\fo‘aﬁ||€tﬂld/%él’ﬁfet?éﬂ@W@leﬁ@é@@érto b| nd to different target
antiggns. Anticalins are between 160-180 am no acids in size, and are
derived fromlipocalins. For further details see Bi ochi m Bi ophys Acta 1482:

337-350 ('b0Y§O eQgsasRIbbn B iheafierremory POb 48 3gtivatedhonge it hagyored & Weaf f ol d

derived f§e‘é6hd°é@tlt{|{ﬁ& e&aﬂi‘ple%a%ﬁbbh@n?@wé dasdérded FNE"I‘Céﬁe@@E iy gghtpered to
donmi n consists of a three-helical undl e of

bind to anti
appr oxi naqa@n% & 8lagRimyitige PR Ay FiVe SaIH AFHVAii08 Fag Akt RiBER ihyivo, ie.
r andom sahait?adﬁéggsszrﬁsag?ogvgénedmd EfFl)dlagéfcgmgdAnT@/nsl dfzseaadt.satéem ﬁ@%m%ct Eng.

an VI ner re ti domai n
oy o clths Ihefo VAR FRR ol G PSR ity e, e i TiorensHRt ns of
appr oxi naireullyye %lcam traragentsd dg @ptactvalatie ﬂe(deshemulapbll |ded|lnm‘1§ﬂ@dd 4 thect ur e.
Diversity_ is raL & shuf f t he jnatur one ted by
Ehe’t am 13obe ARG AS ARk S i e Shatdii B M itied! T 4 ) SR B o
23(12), 16tw6ts- orlbyp Waly 200Bdtealntic EXpas)t oOphayi cam occurrwest acglae |f&rlimdn Dvrugs
16(6), 909-917 (June 2007).



15A transferrin is a nononeric serumtransport glycoprotein. Transferrins
can be engineered to bind different target antigens by insertion of peptide
sequenceswOnoa/qesa ssi ve surface | oop. Exanpl es of engipnempedots@ssferrin
scaffolds include the Trans-body. For further details see J. Biol. Chem
274, 24066-24073 (1999). Designed Ankgérn Repeat Proteins (DARPins) are
derrved fromAnkyrin which is a fam |y 20 of proteins that nediate
attachnment of integral nmenbrane protelns to the cytoskeleton. A single
ankyrin rgpaiie bpway StadriisARAg FPrbbaONRiLE bhfated thd Wiorasdaal Faﬁ&ﬁenﬁﬁ'/d a
13-turn. They can be engineered to bind different target antigens b

randoni silA§VPesi dues in the first a-helix and a 8-turn of each repeat

Their binding interface can be increased by |ncrea5|ng t he nunber of
nodul es (a net hod of affrnrt mat ur at EQ2 further details see Mol .
25Bi ol . 38%111 BgynEpFIqonhe; ! Wgai%@ € fugy Gs‘iefﬁéat(ei/@’@ﬁ)y Qﬁ%fefb'tvbl

Bi ol . 536%red&béstebQBBof(tB@ﬂré)ho&@df%MAMQQ%%deEtWW@ﬂreéewmg thescaf f ol d

whi ch ca ere nd to antige ctln jsts
D ckbona TBRE B TEPE Pl R Seh BBk e BV no a8 e D Ffhe 15
r epeat i ngetgivihg oodur binmatanddublyonectin type 111 (FhB). Three | oops at one end

of the 13- 30 sandw ch can be engi neered to enable an Adnectin to
specifically recognize a therapeutic target of interest. For further
detai | s siées #soteavisagadjthaDesthe Sohtexl 8f the 3dsthddst of e EBysenUBRO0BHN 38id91,

VD2 OQ%O5 Gfﬁjglles@%g(: Hﬁlgélﬁtﬁo]réé%%nt é?ﬁ‘ g{, lflg eé‘éetnﬁl%%lanetac%s d aﬁtﬂg ' aﬂa}o?E altarget

recogni tion 1o consi a cons pro

t ypi cal | yis thbeadmiipigtened Prsjd)subjeict h cont ains a constrai ned vari abI e 44
peptide loop inserted at the active site. For further details see Expert
Opin. Biol. Ther. 5, 783-797 (2005). M crobodies are derived fromnaturally
occur ri ngt i eliespatiyeli erviseped hias gormpfibe meithes'sion theatggeant impriiondoriedasn 3- 4

cysteine abéteggﬁ%dmwﬁé‘t@ﬂ'ﬁér%&oqfuo%s%(e%r%‘iﬁé nﬁrorésebmd&rt.ﬁatram@terﬁ |awl
conot oxi n and knottins he m croproteins have a | oop whi ch can

engi nder PR EHEY GREOURAIY e t%?ﬁ'ﬁ’ré“%‘?ﬁtds wi t hout affecting the over al |
fold of the mcroproter n. For further details of engineered knottin

domai ns, I \6%200 eorgt807o%6that in the context of the methods disclosed herein, said

administration of said fluorescent analyte, said fluorescent entity and/or said target
precedes step (b) of the methods of the invention, i.e. precedes the step of receiving the

20  light emitted from said fluorescent analyte.

The term “second entity” refers to an analyte whose presence, pharmacokinetic, plasma
clearance, biological half-life, peak level efc is to be determined, quantified, monitored
etc. by way of the methods, uses and devices of the present invention. The term “second
25 entity” therefore includes, but is not limited to, pathogenic agents, epitope binding
domains (either bound or not bound to their target), antibodies and/or functional
fragments thereof (either bound or not bound to the target), proteins (for example
proteins within blood plasma like human serum albumin, lipoprotein, glycoprotein, a, B,
and y globulins), peptides, enzymes, toxins, vitamins, polysaccharides, lipids, hormones,
30 cytokines, therapeutic agents/compounds (drugs), nucleic acids (for example siRNA),
receptors (either bound or not bound to their ligand), receptor ligands (either bound or
not bound to their receptor), cellular targets such as tumor cells or (micro)metastases
which travel through the blood, tumor-antigens, tumor-markers like 3-HCG, CA 15-3, CA
19-9, CA 72-4, CFA, MUC-1, MAGE, p53, ETA, CA-125, CEA, AFP, PSA, PSMA efc, or



O her epitope binding donmai ns include proteins which have been used as a
scaffold to engineer different target antigen binding properties include
human y- cwobaldied@ecand 10 human ubiquitin (affilins), keortEP2aippersddnai ns
of human protease inhibitors, PDZdonmai ns of the Ras-binding protein AF-6,
scor pi on toxins (charybdotoxin), C—tygg | ectin domain (tetranectins) are
reviewed in Chapter 7 - Non-Anti body af fol ds from Handbook of Therapeutic
Ant i bodi es (2007, edited by Stefan Dube!) and Protein Science 15: 14-27
(2006) .  ERiytaRg KA ssktRERIHSe BfeskAG RMGSHIBbA fsrbvﬁﬁarbgnmeo%&e@@m%er i ved
fron115 any of these alternative protein domains. Exanples of further

"epi t ope VRARAYJefedingEein elpavhestept ors (specifically binding to their
ligand), lectins (speC|f|caIIy binding to polysaccharldes) zinc fingers

and | euci ne 2|1p m%bl ndln to nucleic amg_), en (5! ecifically

bi ndi ng t'biStRigiere f*}eaﬁ%‘i dFNHY s BTSN ?'@'r‘?fféck @rm% %ﬁﬁP%teé‘pé%l fically
bi nﬂl r’sghtmsmbﬁ fhetaﬂfe@ab adélolr Si)a,gnﬁsllﬁti @cttmtw@aﬂ@bnﬁtmeex ﬁ/lvoaaln|dyorhrybi’vﬁdlltZI ng to
each ot he rapeutic. epito S and t herapeutic
ant 1 bod oMy FakiBAnG oo P Eh S P BRCBY S Lo caly FPRUSERE & agent
(drug) ardagrosficarndiat.thd?apduticapenti | y preferred are al entuzumab, apolizumab,
cet uxi mab, epratuzumab, galixi mab, gentuzumab, ipilimnmmb, |abetuzumab,
pani t umurmab, rituxi mab, trastuzumab, 25ni notuzunab, napatununab, mat uzumab,
rhivab | CRE2thogétagBnisy Ingand prerdgentundd. causes haisesmseudri dinegpetd "itsi Boshn agent

L e O DTSR 8RA T a8 NGRS AR Gdpd Sl e

syrrpt ons | Sease Oor a
" di sease"Esohelghial Jadmenglla, Bbibeltas Kiepbsialig, dibgor astedreta, Boneta rleptdspira,

funct | oni SginfiBkk1cPibetriGhiHI Gt Rondie ik LI Ala, hEpAMa 8B4 A 1T om

the effect eneti'c or devel opnental errors, i1nfection, 'poisons,
nut riti orfatlapfliac Myreplasmnaj Gbyetdm dEeissasid; cll-'ﬁgﬁf'ao'r‘a%mf)@vb'ﬁa plicobagter onnent al

factors; |iddifRaR, PSbGHORERas, BorBkleMBNBrucENg, S%rdwo%wmso@tre%sod&eds herein,
refers to_any phenomenon that arises fromand acconpani es a particular 45

di seadse o'?”t%f“og‘éﬁcél%rBQ%@?eMW"?@PK‘?FW@ blecaigia; #fgi dapes like: fPﬁ@?‘%{B@EtVirHS%gent or

"t her apeudfitfe @@mgw&rnaﬂﬁbgae@ammnwe MRéoVitidad eltbgtaourm@ bw\ﬁm@é
anti fung anti vy

ant i r olif nosuppr e
. mmnoact%%wwv'“d%ﬁar’a@éme‘o b1 Bhad o Eidas Fa e Bien b B %m@a?ecept or
ant agoni sArSna\il'dnBaet Rerovide Feevoviridat, hBépdv@(zlhdl@laaSA(fB‘rhwadaetTpiBarpmmHa@f t he
nor mal Stlgte its art interrupts or

| |
ot T s P BRve V' S0C0! FRY. ATHEL Pt QrBar ke s BoX Py osted
by diXx i ngcludihg aiksdvgnsubiypes syidpadatiens, BV, ei(a\ﬁph@Hl\abeingeaﬁ@fremm ghicl ude,

but i s nqp. lrlafép e?grgf)seagé‘&& rofd! A%@?@ﬁlﬁs gldBVaé&g F‘Bccﬂés%&gﬁlasma

neurodegene 1 seases seasSe
i nheri t edBld$temscass Paramoemldtmjsl\/llmose@swslan@oHesamumea@esncltaim mefwugalonnent al

di seases. -Bﬂa'%b %tgioaam 'glpcﬁggo%ﬁ' HradB8 ke fo?le%r?lﬁlet @nt@ﬂ%eﬁé)rﬁps‘?ém ﬁﬂ{]' ch has

agrowthln h restriction activ on acterlalnc di ng,
e.g. [betsa)]ecuea@@bzﬁglaam edtnieesnigxagapiieylamethgrideasi karne suborgass insluginBur t her

incl udes QibigGRRL HaEMBSHGial drRMEikRBoSF L U e RRTTShd BEnGS PRAKIJiA bBin
oxacillin, penicillin, anoxacillin, anpicillin, cephal osporine, ?otaX|ne

pre erred), and/or endoparasﬂes Pathogenlc agents which cause blood-borne dlseases

are preferred. A “blood-borne disease” is one that can be spread by contamination by

blood.

The term “antibody” refers to a monoclonal or a polyclonal antibody (see Harlow and

30 Lane, “Antibodies, A Laboratory Manual", CSH Press, Cold Spring Harbor, USA, 1988)

which binds to a target, or a derivative of said antibody which retains or essentially

retains its binding specificity. Preferred derivatives of such antibodies are chimeric

antibodies comprising, for example, a mouse or rat variable region and a human

constant region. The term “functional fragment” as used herein refers to fragments of the



15 ceftriaxone, rifanpin, mnocycline, ciprofloxacin, norfloxacin,
erythromycin, tetracycline, gentamcin, a macrolide, a quinolone, a

[ bet a] - | awbanH/01264k- | act amase i nhi bitor, salicylam de, &ol/EPaNoOORIYST N,
sul fani | am de, sul fanet hoxazol e, sul facetam de, sul fisoxazol e,

sul fadi azi ne, penicillins such as penlgllllns Gand V, nethicillin,
oxacillin, naficillin, anpicillin, annxaC|II|n carbenicillin, tlcarC|II|n
mezlocillin and plperaC|II|n 20 cephalosporlns such as cephalothln

cef axol i r‘anhﬁ&ﬂ@@é@%‘ﬂ)é&ﬂe@%fe?éﬁ @Xich retaff ARSI reffit Ml Bihding %cﬁi%it)%ﬂ

cefuroxi ne, loracarbef, cefonicid, cefotetan, ‘ceforani de, cefotaxinme,

cef podoxi the anhasiestiike, separtadzlisght Ard heawy shaipaFahe Falk/ef aFali htaband heef epi ne,

ani nogl yciesh dgatiISMEN afso g@rﬂbﬂé@@bmnctt@héa(a@péh.f.cqrank.@@uiés diRt AhtiBodiyn,
neonyci n, kanan%C|n stre and the |ike, clines such as

chl or t et rEOy YS! é'keM?Pg?'Pf?)%P? ne OV@QHJB%?%W&W F?{Qte' tTREdGEN i §REY

doxycyscl i freyneend’ (sihgleeyiaihiRdragmedt) aes nlndd 8Soosius theast @foyﬁrhreﬁwcwto its
clarlthro ant i fungal

t t h f
Chont "t e SR BANGH 4 ARSI o) BN eSSt b
restri ct |m|b@dy|bwnot|ryg purtfomngaal hwpm:aaﬁbodsnmm asmanpbdtaeumbody\ THhet tearmonazol e,

et 000zl Son b ANAAD) el IR osP LY T G Sond LMSRARZRI B Bl chop! 0%

ri 580 YaRt i viral
agent" r elcatiesndnoority wt\@rﬁpmuwatDhatomalsmntgarlwdhernmhng)re@ocmr(C@R)gr et h

oSt OASLYLLY S0 4 F8lCBREChEDroBUa A% BBRSHONL boc ARAELRY T

ganC|cIOV| arne i doxuri SOriv
(trifl uor@pRsptiamentibogylohbywhoeiigin h@wdgfamlﬂsrred dperifitity i Qetjonat el hore,

zal ci t abi Hl%?v&rﬁb&%\féﬂ' 8 von ér)t?ﬁ\ﬂ'\é bﬁ‘blbcﬁn‘;%ars/mtb”ée'nr\%mﬁcéﬁ by’(ﬁ %@r{s@ént

antlprol ative age lates to Its or

restrict Segiqa(sief @ hwn@m amfé}oévﬂ\dﬁtho@%@htf@sor%tqﬂ@m phwmanizesantinodies e,

f1 uorour ad:ésbr.béw.ﬂr@gy@rpem 0@39 4bb QEH OIS0 7EMC hﬁ@tmpm[sb@ie@r functlonal
nmechl or oet ham ne rochl oride, carmnustine, cyclosporine, taxol

tacr didi ngagmﬁnﬁmeaeaf Alse '”%ﬁ%Bﬁ%\’y Gha et B?ﬁ"?s a'&?r@ﬁﬂ??ﬁ’P' é?'Bﬁ'B@F*V&‘?Oé 5aci d),
and sul f agRicRzir@eentidAel €MV © PMUODSTE PIVES S6/88 183 &IHd WCE bal 858 0150 VROY

conpound, S ent i 0 ctivity of
Cne 8RB R e kS Gyt %é%wﬁw%%‘ koD digge agmﬂng on
[ rrrr}mo;r:])hl ds deman ahtibodiseh' dlgb I, G)\trﬁxtrﬂ@re bhbed b&bg}jednfam frcnﬁlthajle@avy chain

cycl opho ant hr cyeline . e ci.n cin,

oy at o opr il dom R Sy e Mat M Ridedle SpmBC R dr haghohdl £ BHging
rece@Oor amibodyodylecdes @ae,iegjmrcaettal bl@dy Nahde a#1,d44i546D3 ant i body, and
TNF-a bi ndi ng nonocl onal anti bodi es such as infliximb (Rem cadeO),

et anercept (Enbrel O, or adalinumab (Hum raQO). The term "anal gesi c
agent " r eltet ferasoertrapalytespodiod thessedondentid®) ofehe prpaent inveotidn msy tEhprigscai ne,

bupi vacai {16, X0G a1 O kS AL Bur Kk 6@&\%‘nﬂﬁoreb§ﬂ%88%\ngiﬁ18 RALRIsCrhe

mepi vacai ne,” eti docar ne, - propar acai ne, i opivacarne, “and prilocaine.” The
term' anttpﬁ@om'@@@lQin@ghﬁ@ma'ﬂellr&ﬂlébst besaqalﬁjs berabovie menfipnech aptiidisist @ and

combatss tfhﬁ’ct%ﬁéﬂq}a‘@%@th&feoﬁ WIS BindHgCehtiBss BRIk Bfaabi (SpecicAR GAPIQRUT i ne,
6-t hi oguani ne, nethotrexate, bleomycins, etoposide, ten|p05|d

dact i nonytéf%’t s%ﬂou%qﬂ]p{e the pathogenic agents proteins, peptides, enzymes, toxins,
vitamins, polysaccharides, lipids, hormones, cytokines, therapeutic agents/compounds

(drugs), nucleic acids (for example siRNA), receptors, receptor ligands, cellular targets

such as tumor cells or (micro)metastases which travel through the blood, tumor-
30 antigens, tumor-markers, etc..

The terms "target” or "target molecule,"” as used herein, refer to any biomolecule of

interest to which an epitope binding domain binds. Exemplary targets include, but are

not limited to, secreted peptide growth factors, pharmaceutical agents, cell signaling

molecules, blood proteins, portions of cell surface receptor molecules, portions of



20 doxorubicin, mtoxantrone, hydroxyurea, 5-fluorouracil, cytarabine,

fl udar abi ne, mtonycin, cisplatin, procarbazine, dacarbazine, paclitaxel,
docet axelwoeoliahe@sne, and vinca al kal oi ds. The term " hhipsT@aPRoe/06@SE Pt Or
antagonist” relates to any conpound, which serves to inhibit the rel ease or
action of histam ne, such as 2-net hyIQ stam ne, 2- 25 pyridyl ethyl am ne,
2-thi azol yl et hyl am ne, (R)-a-nethyl histam ne, inpromdine, dimaprit,

4(5) - met hyl hi st am ne, di phenhydram ne, pyrilam ne, pronethazine,

Ch| or phe”rhfc%%} RRepthd, SEFiEmbiebMEs, irsI'dr§BRAd]! RfbordBtidsNendyhies: aclilEsitedr m

"toxin" in the context of the present invention relates to any nol ecul e,
whi ch i s ¥&papnes. sindingsiphef dryBasPogions f enzyees SRl reeReUR frugs. @hHsor pt i on

Wi t h bodybdcheruesiisbyrodéing, rétpﬂbﬁecstéfrwot\é/ln%hs@féab@gf s@ke.ﬁmﬁw@m@d ffplogsnsuch as
enzymes or cellular receptors. The termincludes but is not limted to

bot ul i nunR™EL 'H?raq'g?%ﬁﬁ'ésqr&%ﬁp't%ﬁt giagnastic groteins, frgnosiicAparkersn@Meat
ljabl | esd_E proeins, ﬁéﬁtﬁiléEOl;(]\rdII/ledGhodretrem tpcmeln m@li’acganst @ﬁdnfoo@y]tlﬂélﬁilﬂigglfoold
I stendi n rac a t ot oxi rra to clostridia toxms
Loty oot dloeden: The B Tra e S5s05ala wkla hORhisR 13k Suctras S et
mar gat oxi disordéoihaxplant @ @pirhaltasxvell, ascihk prespte véa patiogab oWhen aaalr@et is

cal ci cl Ud‘agsoma-[g'oew r?rafn&erg%rMIg@c?l s?%tgttﬁgp e%e é%/or a%gp (%%th ' Cho(r:ﬁl]r riers as

a nmessenger a signal oup o et Vi a the
bl ood, suwbsease pf aseréayh andimef tafges eamidontity e molegleahstm br adyk| ni n,

al | | oy ei gy u@e’&dnegé}ﬁttﬁé"té?ﬁ]e%w%b Blr‘ﬁ;él@%g}f%th bl ﬁf%?dc pﬁ&fvﬂ@rﬁ‘%%a P%% iy tar Y

hornnnes i nsulin, vasopressin | ucagon, ] oni n,
corti costaenjioge bindingTemaireingdicates thahing’ Bprt@d%hlm;ng dpram aggneiatasith @igi.ch i s

d t A,
E iqu'B rze ég{ser%%te%m, &n&orh&S&é@m.tﬂwtﬁg&woaﬁs@hm”g@g[nm%ht ASgrbiRmM N

"recept orcofased:foeassopigtien wih Pﬁ)t@f‘égéi‘@fa&h | ehenoPeAPecifie Rindige: Buswinehi n t he

cyt opl as Mefh ' 5ﬁkdpemmdj.ﬁg$jom iBia@s uh@e@tddd fodRct BNAdSMBICALE Mad ansduces
a signal, such as netabotropic receptors, G protein-coupled receptors,

nusc n| | gatistieqlly SioRBIFaTH@S$eHalRP OF Rinding Wil 3it#8et ecept or s, adr enocept or s,

GABA 1 ecemeOfesm aﬁiwp@ttﬁrﬁtﬁm@dmgmptr@ruaes ¥6r @@mfm@lélebﬂarnaﬁgﬂozs@éaﬂcauy
cholecystok ni n receptors,

receprors ucago rec tors
bt s s T lERE B S SR eh ot S P Erep Ly et & Sbgter s, 40 PV b8 ept or s
opi oi d r ece@han antumdmgr(rm Nfor exarapé amhsiman Adarndlichos ek ngmnmmmmm single
SOW&tOStatln re or Seroto in.re tors Cre or.s
O tont or draridn SBRRIE S pBE bR eI HRER S euiiEe 8 h Pt BRI Bl T des
t hat 2dct ths glwpwoasist®g of €FUAS Empdw)hllp@bahnePtdimm Autedesd molenwes such as

pat hol ogi £}, Gong} blAas: ATRIMANE SIS AURRLIPNRlm AGHYELSS ok Lighyi dual

cells an ssues an s directly and
regul at e peEdEssEh dsa®iaky aphaﬁreEBntrahsa‘eext(rtraoa badar agtywinrepeatproteihe t erm

S cont s By R EH A AN ol Rl 1 0
e.g. IL- |hL&nqra¢hlq;Qwh(%ﬁly\s PDZ domains; scorplon toxin kunitz type domains of human
25 protease inhibitors; and fibronectin (adnectin); which has been subjected to protein
engineering in order to obtain binding to a ligand other than the natural ligand. CTLA-4
(Cytotoxic T Lymphocyte-associated Antigen 4) is a CD28-family receptor expressed on
mainly CD4+ T-cells. Its extracellular domain has a variable domain- like Ig fold. Loops
corresponding to CDRs of antibodies can be substituted with heterologous sequence to
30 confer different binding properties. CTLA-4 molecules engineered to have different
binding specificities are also known as Evibodies. For further details see Journal of
Immunological Methods 248 (1-2), 31-45 (2001 )
Lipocalins are a family of extracellular proteins which transport small hydrophobic

molecules such as steroids, bilins, retinoids and lipids. They have a rigid B-sheet



25 CNTF, LIF, OSM Epo, G CSF, GH PRL, |1P10, 1309, |FN-alpha, |FN beta,

| FN- gamma, 1L2, 1L3, 1L4, 1L5, ILO 1L7, 1L8, 1L9, ILIO 1L11,1L12 (p35 +
p40), | LMoL 11d485, 1L16, 1L17 A-F, [1L18, 1L19, |1L20, PCZEP2010AZ951L23
(pl9 + p40), 1L24, IL25, 1L26, IL27 (p28 - EB13), IL28A, IL28B, I1L29, IL30,
1131, 1132, 1L33, 1L35 (p35 - EBI3), |LI-alpha, LT-beta, |ight, TVEAK

APRI L, BAFF, TL1A, G TRL, OX4QOL, CD4QL,7 FASL, CD27L, CD3OL, 4- 30 1BBL,
TRAI L, RANK, GW CSF, M CSF, SCF, I|L1-alpha, IL1-beta, aFG-, bFGF, int-2,
KGF, EGF, sebbhud) BiRfbturd @itn B&funer bNGoss chﬁe opdFeRESane Q&ﬁ@aq;@“dtﬂrb RvhicRCDGE,

anphiregulin or" HB-EG-, as is _known to the person skill inthe art and

can be deqan\}&]engprteereg(tgrﬁwtbto ditfeyptitaiast agtigens Antigalingsrg be(\@n|16931230 900;
Cel | 132:5/R@0.acfelih sk32anddb dér%@Sb&m Ao daliRgN Koy i@k dreR tdks Gk IBoMimi ne

Pat hfi nder., Encycl opaedi a 48 & ttp; ew I h-cyt gki nes. de).
"Pro-i nf | BIAPRYSGIGR 1PoRS el (2RPQ) Hﬁ%%ﬁ(’@%?gﬂtﬂ HpReP70324033er m

" pro- isnf | Aivamibedyyis @ydcasld aérividaidsn amteummcstmiyloabwuy aosetue Kihivscah bzt

e o RO 3undYP bk R o Pl SO B PRE FERE
cyt oki nesapprexirhategeby amdrspacids blierdries heaelbeeh gedepaing dy.raflidreisation of

TG bet o PR ik aEG A lithet §al Fodplorgi) ERG B Bp1, 17y Syt Prapbighnd 1T
|L-8, |L-B®1641848/%¢. |L-23, IL-31, and IL-32 (Tato, CM & Cua, D.J. Cell
132: 900; : i

cyt o%%nes nﬂg{a/rsia?% r@g%g ngﬁ dleﬂ%ﬁ% dﬁﬁgeéhg‘(é‘ﬁgq% %df%gﬁsecg%@ﬁ—rﬂyl E‘ﬁgﬁwey

up- r egul adanaimeofapprdxésatelyd¥ aneivoadds pdopidi defioed disnighitle bonded stfuctuerat or y
cyt oki “esﬁnbé!rsgﬂgnfbdéﬁ%ﬁagg ¥h Qﬁtﬁnftg%f%%%‘ﬁﬁ?b/@iauﬁﬁlembl JWMQ'fé}gnJ 4 obl asts,

epithelia stinulate roduct’ on acut e phase

prot ei ns, dagpaing. ﬂ:PaEtrthPht’EPta'iﬁmed\*q}U@eﬁ"P@ChW@‘Ye%?’a )y 1556ne 1363 @P05) and

'pro- lnf'@(ﬂéﬁ oSy RlsbSRaticrl BRRS 16) 1dd0-RI7RNGe 4de715, | FN-ganmms,
| FN- al pha tcsHlb(eta %al - l@and@S L-22. IC1{5Tt(13e te?‘m ‘nucl ei ¢ aci d”

referld t aﬁ‘@f‘sfﬁﬁrﬂﬂ df ca a’BP'EbP”REh’t‘J‘\Aﬁe"tUB‘ tt'ﬁ‘és?.%tr §B’ﬁ°%rl9f‘:-1”] eﬁrapﬁfefrﬁé efn bee, g. a
pol ynucl esigikréd t@buml/&.ffé?blﬁt tafd 1 @nBgsid B AR rtlINf felphide sB eresd@el vatives
t her eof . Pref erabl t] gr m r ef egs to g%;r 90 cl eoti dles a nucI eoti des
f or med ofpwsaﬁautfm h F*ARBIFS gEedseEsttTa ”t!hs“ﬁ‘g%sg‘é? §B§|uences
desi gned tf(?ly. #tybturt%r géthilosect 0 Bd GHeaNETH, a4®66ta¢0get($999$ucp as ant| sense
sequences or t argets, or expressi ng
oo C® SRoneR R e Profl o e Beng e B HEhE AR fin ion I B iR g
i ncl e cifargeids dat mediafecattaohyentrod haeggeldnémlnrkabepmteamaﬂodlgescytesketeth

hosphon t or N5
Phr onhoc e 2 MM epePL B RERSHER mAr STBRAAER SRsreicBl A1 Bt Pyl
aci ds ( PNa®)oe efsgmleemjltebmuels‘feoemtatn@et@swnsﬂvyaam:@mlmg/reenﬁuesuertemtmt @c
regi mens, he%g ah&‘%‘ﬁ“ﬂ A& 28K ¥, a{ E’tﬁ!ai%ﬁﬂ’ﬂ ntér‘fb%%ax be%‘?@‘af% gWeas

anti sense therapy, OI’ exa termre to si , Or

ant i sensehRRAMDROS rmpme%(em%thm plgafamity rﬂ@turatlﬁa)t Epaiurtharcqleé@bﬁesl Mpbri di se

to compl %Elnt%@i 34891509(2@(9{%') qﬁNA§'¢§0 @qumﬁlﬁl?%ﬁ&%@@) drldl £ K asier 8ed rpng. rul es,
and are a true DNA-m base pair recognition (Egholmet al.

Nat ur e 36@296%0@68% 9§§@9‘50133‘P’?§A6ackb0ne of a PNA i s 30fornmed by peptide

bonds r atgronédtmns BResRIRIEICE Sh®bE endiBkérBd td bindve) éntgelh tRsheb@s @RLikts sense
applications, 49 In another enbodi nent of the nmeth and uses and devi ces

of the pristheckhaneiitBa natyal pming agdessauenes o thesToheIamaip ddbedp

anal yte. répégingamis of haiah liBrdnebtor e/peelmt(Fretr)t Thieel IBopdgt éRakyd ef as Buch,
the fl scent anal é(teegﬁ%orrprl s at east gne flﬁorescent entity but

no segé)onosaé‘ﬁ‘f‘qc yCas bep egg| i €@ MR L fPeFTIcALN L REPENEai2d second
entity i sthéiapeatid tyrgeadiehtedswiFohfustaedddtilsaee Feabin Engt Dey.. Selhes, ues-m4adi rect | y

| abel ed" | u e t I the second entity are
covalentI@B@bngggxkgagg@ﬁ’%@#@ﬁéﬁgggga@%@%b%ﬁgqgghkage can be built between
t he fIuor%aﬂﬂawpkamﬁbeﬂacandmahmabmcomdnmhmomvumaﬂknmob@SMﬁb@cOMﬁam

spacer (s) ( r t he
second e %aﬁgm%%P§€+§gm%?ﬁ%{ é&ég ﬂ%ﬁ&@&ﬁﬁké%uéﬁ%%<§m§ﬁHBF§§g g@gmnth
nore than one fluorescent label, it is also enV|saged that sone (or one) of
t hese fluorescent |abel (s) are(is) covalently linked to the second entity
whereas others are(is) coupled to (a) spacer(s) which is(are) covalently
coupled to said second entity. Spacers have been defined herein el sewhere.



15 Met hods for coupling fluorescent |abels including NIR fluorescence

| abel s are well known in the art. The conjugation techni ques of these

| abel s t ovaroamtiedaedy have significantly matured duri ngPChEPp@stocopear s and
an excellent overviewis given in Aslam M, and Dent, A., Bioconjugation
(1998) 216-363, London, and in the chgpter "Macronol ecul e 20conjugation” in
Tijssen, P., "Practice and theory of enzyne i mmunoassays" (1990), Elsevier,
Anst erdam Appropriate coupling chem stries are known fromthe above cited
literaturg (&élo%mms%HQé 8 ine EBRo i OF G361 obalielee HRRATGIRGANTHA! £1
coupling noie IS present, can be reacted directly with the anti body

ei ther in/&n’ %y@%(?ﬁ)s or an organic nedium The 25 coupling noiety is a

reactive Q@icRIHBdRE af€ ldriat SdnOnAYRINDE®i ﬁﬁﬁotfai% ofPerp ealihya&@ipl i ng of
the fl uorochr orre | abel to the antibody he fuor ochrone | abel can_be
n

ei t her di'PREP WpIcRRER T+ YSERE bé'ﬁﬂ?%o&@%‘?'e% MEGPEIe S e dita'®ldy via a

spacers t OardecrdﬂiwaiNIdﬁdenumhgsn@nﬁi@rdp&beihs aawy almbewm@nwn s egpitidegecatdt i body
and a NIR f| yore osen or de|§| gned so

e.label. Th
2eto havaliShr e s e it 3385 E BBl & e B Rkt Ly 1
anot her efottestidetzils obDéndirteerateinbtid SookinsheeedVO2008098A%ENt | on, sai d second

ent ity is (P hefj %%ﬁ% @Yndng;bc?oln? ins mEIPﬂg %qu J]é wﬂlrcﬁ%ﬁegbctee uée;[dy %'s ?EgafFo?J {8

"indirect uor escen € second
entity arengivesr clifienérd niatget Ianhg@d bwdtnlg p@pbrties Heglude' NomanS\GcnystﬂHm e y"

I ncludes {glart 6‘15% Lﬁgaﬁd i) gﬁgﬁggfy&ﬁ rahs B ‘ﬁhr‘ﬁ@b Zﬁr&%a i 6{6?5 s&gend

entity (such as I'ntercal ates |n 0 nuclerc acids);
and (b) atomdinsef the R§§1burm19eprbiend‘?~|ﬁ§ $C@am©h tominsdieady siotaxion, Gitypgi leginpar t ner s

whi ch spe&drﬂé.ﬁa(kétyada‘&.ﬁgﬁsﬁe e@vﬁé(}v&grﬂhcﬁéw 7in ﬁomnfm\;%c%@ﬁogfsaﬁ@ﬂnon such

as, for exa ant 1 gen-an I ndl n recept or - and bl ndin
bi ndi ng H@%O@ﬁofnﬂ@raéﬁeétl%nt@owy@KZQW z%@tﬂieérby Stefen Bhb@h@mPr@tW%@ce

pr ot ei n- prpRiepn é@beﬂea%pem.m.@ (ﬂbrﬁ‘éJﬁsl &ithe pekenttvadiiditcoul K ddived ket avi di n,
DG - anti DG ant| In this context, the fluorescent entity is

couplled t%‘ydﬂéh%ﬁr?éﬂe'iﬁ‘ﬁy‘ffa VPW&dW?%QaWH@Sé’é%‘i‘?ar SRR PINANG APTRIPS’ coupl ed

to the S@@lr&b@pt@wwp@bm@ény BfndsRy @ tlnlendiglagdpaéétm%r(spécmsalgab.ddm@et@l fic
counterparqtl of saij i.n artn er, For e rr%)(; bodi &3 or 10 anti body
Fr agnent PUSHOHE B EEE NG 200UBIONE FEPh T G ioaRicli iR FTa8%sr second

entity of sbémﬁcallpl\bﬁfding)m thsir Bgbst@ie)e nitusesaindaactdiadyortexampe! sgicificalge, e. g.,
ni n.

Fol | | I nd j :

I %mhogaot?%qi%q a&%ﬁ?' tr?r%af C?—IEMC%%@%C %0983%@@5{3@4'%?8%&0488“ NH‘&Q eﬁff'ce, " Cancer
Res. 2: 2643- 2649; Nerl et al., 1997, "Targeting By Affinity-Mtured

R nbi Al t t
RecomD! ol L0 G RING oGhe S, A0 SRFARRLR  ARRREAL SRRy Bl onect
f ragnent sfra@m’@fnerm)jf wt@madiiasch therapesitie @igbn'c(deys) teopprefériesh Rartigtaribyl ready
be pr esenﬁre%rr@@'a?@ >gﬁ‘—;nﬁuﬂ;u'rﬁcalbc' 3&&)’2 nﬁﬁt{ Q:%'tlﬁgrqabn{e rattl%mact?cg%nl%rﬁgﬁt of

t he fluorescent anal that the fluorescent entity’is
coupl ed teeMtheumapi Pdlapudabf @@ﬁ@rﬁmqmé}a@dﬂml{% ritHeimEy, tRSEUIMMth i s
specidy calimytRauas Biaddinanhs, PaR¥uAImdY, 29RRAS  TBR42, DenMASS B8OLy10Tand

pertuzumab.

A "therapeutic agent" is an agent wherein the primary purpose of the therapeutic
compound is to improve symptoms of a specific disease or adverse medical condition.
30 The term "disease" as used herein, refers to any disordered or incorrectly functioning
organ, part, structure, or system of the body resulting from the effect of genetic or
developmental errors, infection, poisons, nutritional deficiency or imbalance, toxicity, or
unfavorable environmental factors; iliness; sickness; or ailment. The term "symptom" as

used herein, refers to any phenomenon that arises from and accompanies a particular



20 must be introduced into the second entity. O vice versa. Simlarly,
recept or- bi ndi ng pol ypepti des and receptor-bi ndi ng pol ysacchari des can be
pr oduced woaotiarpdagat ed to fluorescent or second entiti @esTaP2aiioso9snvent i on
usi ng known techniques. The indirect |abeling can be carried out in vitro
or invivo. 25 1t is also envisaged tQ t said second entity is directly and
indirectly labeled at a tinme. For exan%le one fluorescent |abel is

coval ently attached whereas another fluorescent |abel is coupled to an

anti - DI G @atdsBod YisWhick hwe?&ﬁl%%rg(f% 8n md%altcﬁlbﬁhe%ﬂeﬁtﬁeag%ﬁpQ)'thhgl%bbﬁt)é 30In a

further enbodi nent of the neth present invention said fluorescent
entity coiposed’ drclydegsipupnis ot t'%@dblt%d?’ﬁf{?aa@ﬁﬂr n aRHiuegRH s astydakfi ¢ for

sai d secOofifipRifetdtive-, irﬁmaﬁ@g,dbgresgmodmmmoa@tfvaﬁﬂ@ Rbigess, Antihévpidtiesent
i nvention sai d second enti rises at |east one eglg% oge bi nd|$r% donmi n
d

whi ch is 3588 O 'ﬂrt%mmgaﬁeaenﬁp LBhtegeUsis. A itern "diggaspe APIUdes cAMdes one,
t wo, tshr empair@erit, of fthe/ Bordtal €lednofibe Giviagishbie obiondionds pads thatrmitdrtupwhorch may

be of one sort (having the specificit or of diff t.sort. (having
i 1 er ancmaBlsts b7 BT EeRcS pRARERSREER ket siae il iasienied by T istingy e o

| east tmu@lisférersa/lrrtpt@m tF@pexdnonldi adisdaseamag jnchide) @@ dd natnienitetita, ltanserspeci fi ¢
for the f Yy n i.S. sheciflc target.
In a part(#%:J ear| %r ;')?Ve éeurlér edS%%%% eur%@%é %ag %:Aa'sggseesseﬁr&lmr?\llo cli%enasggl d
second emutbinmenecdiopdsed, tinbelle@ disehssa] idfectioos dsees&s bohé diseasec@npl ed to
an antj - Egn &%érﬁgl%(seagé vice versa. It mght occur that the fluorescent
entity is present 1n the fluorescent analyte of the invention alters
t he deS| r'BdE tearandibacterial agentofelatéseto oy cnapeytd, Mmctlfn@s agxewiplirhibitien dro

phar mac ol Bt EsheRhidctivity Rn®leB0HE Holdflof & bl foetalldia adibfEd jorlet M ght
be want ezdrto croS are 3 Ig i %Iwerce 0 tglbn[(faga?a e non- i)ﬁngr?bog second
entity bya”t'é@hQﬁerTﬂWﬁdﬁfém fw&’é‘@hm@deseﬁlﬂg&lgwSwﬁyteéffqu@men@’obp geosistingfes, with

dat a obt aidieflind ¥ xh&ainMBEARASN, Am&NRIRA eéﬁﬁg.fc.u.mvc%hbsb@pbnn@r&%tamn@e abl e
to adjust/calibrate the results obtai ned he met hods of the present

i nventd orfefifigxqn. fiREVPEY AHROHFIS. ERIATXRAY WOH'Oé%Fé'th%tQTQ”B'P@t éet@PyCi'Beoptl mze
the met h%iﬁmtamﬁﬂlﬁraql@@@ﬁ‘&e o4 qhh@)l&fee%e[ﬂeta]ma@t@tnleora Phiactamadel ribhiSiHoRDr €

envi saged to adg /ca(i i brate cert ai %thrhar act erJ ics of the fl Z%)Tr].gscent

anal yte (Vg Erpl 29 t ¥RV RHC oRY! ’E'd%ha?%éﬁ‘é hozgz0ls SHERPEIRMEEabi | ity
in the pl%@xaz@l@%ﬂlﬁﬁdﬁ‘dz&@r aémaumﬁ au@ezas ﬁérfm;umne*.;a arﬂe\aknétﬁmmlrﬁ okabntuﬂne bl ood
(tmax), q Ha (I I? ﬁ ﬁﬁf ﬂ' for exan F sel ect
di fferent"F1° N@glzoéﬂ 'ni%'BgfasC' "Ell(?af%‘?rgﬂ n HElin 'Q H]fez 03 dl a%plﬁg‘: 4NMyor escent
anal yX0e aseghalos@orids fdueh east céphatties,cesfaxatint céphalekor, cefaanplie cefamrmaddler i zed by
a T o el SAPeElnoRdl A I B8Pk, ARk, Bl baRRaie TBLESIES, Per

nol ecul e Space er 1o anUS thé 1IN vivo erist]

fluor escecrﬂfpadm*lytee prexeil, be%inhameTmﬁfkbﬁ@tziooechaﬂacnﬂeme @tmdw)feplmet he very

charact er rﬁhh%@c@éldég@udﬁo& {;}@rptg;nly@q ﬁﬁ)?%rﬂ?ciﬁnél Yein! hefif &R\Aﬁe(} nthe

met hods o resent 1 nvention nay a ional l'y conprise step of
conpar i ngkatnﬁ@yﬁlé]t atresjemypied yd t"r?e"‘Fﬁattﬁm&@y@fnetsh%lqhn%ﬁhho@tﬁtm%’ﬁ“mt a

obt ained wytema&mneoalemaaebmmeaﬂ@wé&ycn@e oy BRIPRCAR B bR Idhgr der to

(a) adj ust "t he phar macoki netic characteristics | 'uor escent_ anal yt e;
and/ or (U)‘aqre"d@élsld@ 2% FYHORENYEHY Sl26h AN YEEY 2 ?chf%yq"] ch?ﬁ@@@éﬁ”te@oibel | ed

anal yte Wﬁé%eﬂﬁt%tmhbél Mtv\felalfbsﬂ@%nk%Bﬁﬂpb@l% MRS 4 Grodth InhditRPCaNd

entity); and/or (t (); timze the fluorescent | abel %ual itatively
growth restr t|on act|V|ty on fungal species, such as amphotericin, itraconazole,

ketoconazole, miconazole, nystatin, clotrimazole, fluconazole, ciclopirox, econazole,
30 naftifine, terbinafine, and griseofulvin.

The term “antiviral agent” relates to any compound that has a growth inhibition or growth

restriction activity on viral species, such as aciclovir, famciclovir, ganciclovir, foscarnet,

idoxuridine, sorivudine, trifluridine (trifluoropyridine), valacyclovir, cidofovir, didanosine,

stavudine, zalcitabine, zidovudine, ribavirin, and rimantatine.



30 and quantitatively, i.e. it may be desired to choose a different

fl uorophore, and/or to chose a different concentration of fl uorophore

nol ecul eswpeniimab@eul e of second entity, and/or a diffePemMEPC@O®EIST at i on
of fluorophore nol ecul es per nol ecul e of spacer of the fluorescent entity).
A "non-1abelled analyte (e.g. the secg ée1d entity)" means that said WO
2011/ 012646PCT/ EP2010/ 060957 52 anal yte is not fluorescently |abelled, i.e.
it may be not labelled at all or it nay be | abelled with other

non-f 1 uorfRogRh ¢ drﬁl@r%'ln%ra"-‘t#&'égé’r% Fe@éié&ﬂo%?'c%mﬁbﬁnd whltRlifbits drPedtft@s Eh%”t ext of

t he present 1 nvention includes any ani mal nprises a 5 bl ood
ci rcul at | G Ye@tPRN Gt aﬁe@§W°HW@t%yéza”Aﬁp”f@yé’UOE%'F?&H| By OXHIredi & cont ext

at | east @idRhineaRYcRphBspHiEnidehaieRhlbrodindniifé injardchisriPIdagdu¥diid) bl ood.
Pr ef er abl said subject is a vertebrate, nore preferably a mammljan. It
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to t he net hods of resent invention (a associ at ed enbodi ments),
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vinca alkaloids.
The term “histamine receptor antagonist” relates to any compound, which serves to
inhibit the release or action of histamine, such as 2-methylhistamine, 2-
25  pyridylethylamine, 2-thiazolylethylamine, (R)-a-methylhistamine, impromidine, dimaprit,
4(5)-methylhistamine, diphenhydramine, pyrilamine, promethazine, chlorpheniramine,
chlorcyclizine, terfenadine, and the like.
The term “toxin” in the context of the present invention relates to any molecule, which is
capable of causing disease or cell death on contact or absorption with body tissues by
30 interacting with biological macromolecules such as enzymes or cellular receptors. The
term includes but is not limited to botulinum toxins, tetanus toxin, pertussis toxin, heat
stable and heat labile E. coli entertoxin, Cholera toxin, Shiga toxin, cytolethal distending
toxin, tracheal cytotoxin, diphtheria toxin, clostridial toxins, tetrodotoxin, batrachotoxin,



of neasurenent. For exanple, it is envisaged that the organ distribution
and/or 53 accunul ati on and/ or secretion (determ nation of the secretion
pat hway) woadbowoie@bsabol i sm (for exanpl e t he generati on eCTmee@bobisses of a
drug) of a fluorescent analyte is to be detected and/ or eval uated, which
wll for exarrple aidin the determ naalion of the excretion pat hvvay of said
anal yte. "Further regions" therefore conprises for exanple a 5 part of an
organ, an organ, bl ood vessel networks or nervous cell system of the

subj ect . hhudofoxd, SHitERK] é@&?@d&t&xuﬁ%é@a@éﬁn tistosiRt SoyBiorimedicReplife met hods
of the present invention w t he above nentioned further 'data in order to
eval uat e telqatogins and@cidyding. dr ug (for exanpl e: does the drug reach its

target?), Tﬁe()teﬂﬁaﬂmafoﬂe%ett&ero énty dofnpoaRE SHAENY cdrRerdslrsafifie BdepyBF a bigRadr ug
(for exanple: is the dru stl ghesent at the target or not?) etc.

10
"Organ” i D e ses!iof greu %g%ﬁ“a anfheryiadng iRe "ush&st @SRRI Re t he
di gests vesesytohiaen Kistaminediohgiygialn, kanisre®| andyastsineb@EusormsdresRedeasingver

| | bl adde ;
et udi repapleer PRSY BRESTeoi Al KeyBorh A o SEEn! apoPgn
pi t ui t ar ycatitanid, arpi coetiwosteadtys. or  pi neal gl and, thyr oid, 15 parathyroids and
adrenal s e Ry A A AN (Jnxcﬁoma)%%mﬁ.%h RLET DR L e

and nai | I'C sys 11 s ste

tonsils, amkembs bisan dbiggnise, amh apvieen) A, BlsB| B, B§y866$ﬁ[ B@eBﬂ@u@ Byl'st em

(i ncl i n(g%)r ain, spinal cord, peripheral nerves and nerves); reproductive

system (i ncludi ng ovaries, fallopian tubes, uterus, vagi na, manmary gl ands,
testes, VE® tehereneptorswiianids” veisties teprotein ostthe ee eamkrape or $)ithin @epi r at ory

system (i pga%i(rarr& deNRUPBAS ¥BXpind oy hg B%B?fp.caﬁ%g QEI%Huce% H@%ﬁala@&h

di aphr ag etal system (inclu ones,” car ment s and
t endons) ; aSarmle’f?h@thn'Prﬁ%ﬁf%Pt@f?stGeFPﬁO(Q"ﬁlﬁpwdﬁqihgeqapémey@uswwe@(‘setylﬁm@tﬂléer and
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N reasur A reamast PREEe wiafidito SBHM ateB aRb sReTre MR R PhEYTAFAY  or nod
phot et eetyaatocy, whiltht @thensmder ndimad pt patiadlogied! echiditions anodidate tenfohéetionald as a

charge co ab‘?lgs%?lqd‘ﬁﬁdua‘ﬁ’%elqs% tiss eggﬂh%?é&}%sjla?e .RKL{?L& %@%‘é?\}/ée\:/ne%eﬁlgl . a

conpl emen m con
phot or esi d;lteotiy ard [elgotate prangises @ﬂkmgapla@/lertbeemraassetdarl_@;romnemsﬂae tﬁrmogem c

det ector. | %Ipmrsm% &héki ﬂs%@&Jc@gggQM T WW&/&@Q%&O& &L ploRGceRR,! cal

det ect or rises an | vice
Th2 T-helper cells, interleukins, chemoklnes or interferons, e.g. IL-1ra (antagonist),
25  CNTF, LIF, OSM, Epo, G-CSF, GH, PRL, IP10, 1309, IFN-alpha, IFN-beta, IFN-gamma,
IL2, IL3, IL4, IL5, IL6, IL7, IL8, IL9, IL10, IL11, IL12 (p35 + p40), IL13, IL14, IL15, IL16,
IL17 A-F, IL18, IL19, IL20, IL21, IL22, IL23 (p19 + p40), IL24, IL25, IL26, IL27 (p28 —
EBI3), IL28A, IL28B, IL29, IL30, IL31, IL32, IL33, IL35 (p35 — EBI3), LT-alpha, LT-beta,
light, TWEAK, APRIL, BAFF, TL1A, GITRL, OX40L, CD40L, FASL, CD27L, CD30L, 4-
30 1BBL, TRAIL, RANK, GM-CSF, M-CSF, SCF, IL1-alpha, IL1-beta, aFGF, bFGF, int-2,
KGF, EGF, TGF-alpha, TGF-beta, TNF-alpha, TNF-beta, betacellulin, SCDGF,
amphiregulin or HB-EGF, as is known to the person skilled in the art and can be derived,
for example, from Tato, C.M. & Cua, D.J. (Cell 132: 900; Cell 132: 500, Cell 132: 324,
(2008)) or from Cytokines & Cells Online Pathfinder Encyclopaedia



optionally include a | ense system and/or a canera. Additionally, it is also
envi saged that the inmaging device includes features to increase sensitivity
t o det ectwOheligmdéssed/ em ssi on |ight, such as, inage intemgirkoiensq9st ar ge
on-chip mcrol enses, that reduce the inefficient area of the chip, and

i nprove overall quantumefficiency. 19 Al ternatively, thinned back

illum nated and cool ed CODs or CODs vm?h image intensifiers can be used.
The concentration and quantum efficiency of the fluorophores in the target
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real -tinme or near real-time inmage streans are displayed as overlay,

fal se-colored i nmages, subtraction inmages, or division imges. 30 O her
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probabi | i facilitate tection of biaqglogjcal infaormation.
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acids (PNAs). Such molecules can be used in a variety of therapeutic regimens,

25 including enzyme replacement therapy, gene therapy, and antisense therapy, for
example. Furthermore, the term refers to siRNA, or antisense RNA/DNA. PNAs
containing all four natural nucleobases hybridise to complementary oligonucleotides
obeying Watson-Crick base-pairing rules, and are a true DNA-mimic in terms of base
pair recognition (Egholm et al. Nature 365:566-568 (1993)). The backbone of a PNA is

30 formed by peptide bonds rather than phosphate esters, making it well-suited for anti-

sense applications.

The term “protein” includes any polypeptide of interest, including therapeutically active

proteins, enzymes, marker proteins etc.



determned filter and alterable in a tunable filter. The wavel engt h bands
that are 10 transmtted and/or reflected in the optical imging system can
be tuned,wbaniienagipl e, by a change in the angle of inci @emEP2@/0649%67

i ncom ng beam Sel ection of this incidence angle enables fine- tuning of
the spectral band that is transmtted,and the spectral band that is
reflected. 15Said pre-determ ned or tuhable filter is preferably "upstream
of said detector", i.e. it is provided sonewhere between the opti cal

det ect or 1angotHaeesmubhifeht of the inﬁetl%o%%n%ﬂ)é@%Hé‘ée\t/i@eéjéﬁh@{)'r'e%@ﬁttiH\@én%orfl,i lter”
In combination with a hardware filter or alternatively to a hardware

filter. Ahgfeerpegest entity rthaflysorcenbanate Hisparans Bat toe flueresceoperietSer mi ned

wavel engtiie Qhallie@isexeh tiat ineMubleddnt ahalfte coinpliSest A1 SBPINPMBIERER etnﬂ’?/dedUCt
t he wavel ength of the excitation light. It is preferred that said filter

( har dwar Ut BPEEFIUIERIWy rejects the predetermni ned wavel ength of the
excitation light, used in step (a) of the nethods of the present invention.
25 The present invention furthernore.relates to nethod rein step (b)
"2 Char acharE AP LRER RERIGT 53¢, Seghtc B RedrecP o AP gt

f | uor escessid fuvadsebet entityh Tise toarv édiexety abeegtincligdasshathheefldaresvebtremtity and
predet er my vel.en of di £XG1 USi vel e I Ni th nt, of

i ant o PE st BOuBe Ao s bOur b 42t S} R P Sp B BRI g ¢ ne
presence lefwea thefluoesest Ebel(@realythesedond entityantiof hétmgen e spacents)l Bvel of

ol car hoav e B yBRECKhGandls, erark boff0l i F sBEoREL AT ERbded B8 BT
i nvent i orsecendedity isglire¢tly laksidtodith meredhartoresiupressertilabel e pisp gnyisroedpt i cal
f‘?(i s of tfef éeg%qiohéf Bﬂﬂeé@aﬂlfb?eé’ééhﬂgbélg)%?&%?]E&/a%rﬁl%gk%d‘% tRE SLLGHg! ON
ght of at least one predeterm ned wavelength onto a delineated region
conpri si reptigt whesgas Otﬁerﬁ@fQ(iSbﬁOWedﬂﬁéa)pﬁEPBPEPr(ngNWQHéS(g@bP@\(ﬂerﬁ'b ceyied t® t he
f 1 uor escepfiq atdhy t&ity. Spacers have been defined herein elsewhere.
15
Methods for coupling fluorescent labels including NIR fluorescence labels are well known
in the art. The conjugation techniques of these labels to an antibody have significantly
matured during the past years and an excellent overview is given in Aslam, M., and
Dent, A., Bioconjugation (1998) 216-363, London, and in the chapter "Macromolecule
20  conjugation” in Tijssen, P., "Practice and theory of enzyme immunoassays" (1990),
Elsevier, Amsterdam.
Appropriate coupling chemistries are known from the above cited literature (Aslam,
supra). The fluorescent label, depending on which coupling moiety is present, can be
reacted directly with the antibody either in an aqueous or an organic medium. The
25  coupling moiety is a reactive group or activated group which is used for chemically
coupling of the fluorochrome label to the antibody. The fluorochrome label can be either
directly attached to the antibody or connected to the antibody via a spacer to form a NIR
fluorescence label conjugate comprising the antibody and a NIR fluorescence label. The
spacer used may be chosen or designed so as to have a suitably long in vivo
30 persistence (half-life) inherently.

In another embodiment of the methods of the present invention, said second entity is
indirectly labeled with said fluorescent entity. The term “indirectly labeled” means that the
fluorescent entity and the second entity are non-covalently linked with each other. “Non-



5 and the optical axis of the optical detector which is used to receive the
light emtted fromsaid fluorescent analyte with a wavel ength

di sti nguiwbablieitesem t he predeterm ned wavel engt h, are acrargadop@sal | el to
one anot her and/or at an angle to one another. Said arrangenent may be
fixed or adjustable. It is also envisgﬁed that the excitation neans and/or
the optical detector are novable. "ExCitation nmeans" thereby includes the

| i ght 10source which provides the excitation light (and optionally a

filter). JhgicAByMGxielf (ab MeatRRERES SN BRlityAfkel MBS IS HOMRBRG cBifpodi ment s
wherein the optical axis of the excitation light(s) is fully identical

with, is (G4eh agetidigaibrefnids whish Bygrpalaiespatpinucieinadidsl and ©h anp&inshefi cal

axis of tdipaBBichiRrebbitbaskl ohSwd BIRIind ssinervliIsagsskdialy hieactSamt i cal
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and t he opttibody, ettet ahisrconteixt hhe Buarsscknt entitg tecaplddie dneghihdiegrpbttest f r om
said fluorescen W th. e t i.St.j ngui :
pr edet er ' ﬁeerg vaéh\?%%g!r)%c{ %r,]t't%l'rsee@s\g?%{lﬁ#I%E;%stg?)g g%'féét;goourn?%ﬁ% ?fe%g'(?g? ”ﬁﬂ‘?’t ).
The fol I qw:rmgg omsRaif Bmaiﬁq@,unterrgrt fosa_tddltrhdﬁhg:radrtnb'r.élodsxaimwlel,sanrtim@gs ¢erhe broad
appl '1?)ab!édtibé§g;9fr%§rﬂ§nt§§£’ﬁ 8&@@% bé‘d_’&rﬁﬁ ?%leﬂ!&%%h&%@'ﬁn@@%@% o‘?%)é&ﬁ%s of the
present invention may be us or: (a etermni ng e presence of an
anal yt e ientityhef thisoioderdion ausingbgaswentionbl) antivpdy tdahnelgoy keeebed .oigilicat ahal f-1i fe
(11/2) of yqyaalirkifodyNnddtgamh €0 gkt f&rmﬁ' FbphdtSdetdtan bt fiyha9 shignilsood
| evel of an énafy?éﬂpﬁaﬁﬁe_btp%g of ‘@ 'su e%t, gﬁ?mnnnftor%ﬂgh%r _S
det er i ni ¢gJl €areinpma d Nefle Micanceanser Bﬁs-aﬁfai' 63861, Netetdl 03971 Ta98MIUD] ect ;
(e%_ de: ergy Atmdy-Magirs® ReBbMBAkNt A1Bbak FrEYen ofdh ARgYbesisNaddigiaklqood of a
Sub) elc‘S " Fibronectin Isoform,” Nature Biotechnology 15:1271-1275). Said antibodies or functional

fragments thereof may then bind to a specific epitope which might already be present or

which is artificially introduced into the “second part” of the fluorescent analyte, i.e.

provided that the fluorescent entity is coupled to the antibody or fragment thereof, then

the epitope which is specifically bound by the antibody or fragment must be present or

20  must be introduced into the second entity. Or vice versa. Similarly, receptor-binding
polypeptides and receptor-binding polysaccharides can be produced and conjugated to

fluorescent or second entities of this invention using known techniques.

The indirect labeling can be carried out in vitro or in vivo.

25
It is also envisaged that said second entity is directly and indirectly labeled at a time. For
example one fluorescent label is covalently attached whereas another fluorescent label

is coupled to an anti-DIG antibody which recognizes a DIG label on the second entity.

30 In a further embodiment of the methods of the present invention said fluorescent entity
comprises at least one epitope binding domain which is specific for said second entity. In
another embodiment of the methods of the present invention said second entity
comprises at least one epitope binding domain which is specific for said fluorescent
entity. “At least one” includes one, two, three, four, five or even more epitope binding



(f) determning the theoretical concentration of an analyte in the bl ood of
a subject; (g) evaluating saturation kinetics in the blood of a subject,

t her eby, woroaxaeqbe, determ ning the anount of an anti lpotEPb@wmessDd, for
exanple, a tunor; 57 (h) determning the dissolution kinetic of a

phar maceuti cal or diagnostic conposi tgfn in the bl ood of a subject; (i)
evaluating the elimnation kinetic an pat hway of an analyte in the

bl ood of a subject; 5(1)evaluating the pharmacoki netics of an analyte in

the bl oodyhaids ﬁ/Hi&hQﬁéy bé i oﬁ'@"s@ﬁ%é\hﬁ@tr@ aavakpadiidity ¥r 6f aieramabyt e in
the bl ood of a subject. Bioavaila I's the percent age or fraction of
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i nherent di ssol uti on and absor gt ion characteristics of the 10 adm nr stered

drug (e. fNd &agast opgvalch is $RRCITiGdQRy 9Ly i RATECUlarty AhpTetred eRRediMENt Ot he
rout e s0f tad rpsresreﬁfcmaéntrom saitiisecaridadnitity i oobled ReDRE by Sail Mgéresieanentityist he
gastrointes e extent of drug netabolism before reaching

O Lvst etblel® abharbis Aol o T T L ur Chor anol | oot tone. of e

met hods/ devi ces of the present invention are exenplified herein el sewhere.
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entity, tar are descr €nt I'nvention
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i nventi o fer ivor ates escent analyte or
fl uor esceqwnnaaméaataaréwiczﬂemrﬁ@@tamdemﬂn the nontebefirdpreond eotlity 6 “conyértionalceut i cal

and/ or d'rﬁ&tﬂ éé”'&g%'Wé%ﬁdfttér&’rﬁb MBS anhgies, iR i8R dned 15 HE IR P! N the
met hods e 25fnvent’i
present invention in order to be able to adjust/calibrate the results obtained by the

methods of the present invention. It is therefore also envisaged to adapt/calibrate or
15 optimize the methods and/or devices of the present invention. It is furthermore
envisaged to adapt/calibrate certain characteristics of the fluorescent analyte (for
example its pharmacokinetic characteristics such as stability in the plasma, plasma
clearance, target affinity, peak levels in the blood (tmax), plasma half-life etc.). To this
end, one could for example select different fluorescent labels, different amounts of label
20  perfluorescent analyte and/or a different fluorescent entity (for example characterized by
a different spacer, and/or different amount of fluorophore molecules per molecule
spacer) in order to adjust the in vivo characteristics of the fluorescent analyte (e.qg. its
pharmacokinetic characteristics) to the very characteristics of the non-labelled second
entity. It follows that the methods of the present invention may additionally comprise the
25  step of comparing the data obtained by the methods of the invention with data obtained
with the non-labelled analyte (e.g. the second entity) in order to (a) adjust the
pharmacokinetic characteristics of the fluorescent analyte; and/or (b) to correlate the
data obtained with the fluorescent labelled analyte with data obtained with non-labelled
analyte (e.g. the second entity); and/or (c) to optimize the fluorescent label (qualitatively
30 and quantitatively, i.e. it may be desired to choose a different fluorophore, and/or to
chose a different concentration of fluorophore molecules per molecule of second entity,
and/or a different concentration of fluorophore molecules per molecule of spacer of the
fluorescent entity). A “non-labelled analyte (e.g. the second entity)’ means that said



The "pharmaceutical or diagnostic conposition” may conprise the fluorescent
anal yte, second entity, fluorescent |abel, target etc. of the invention
and, optiwoablwiacdphar maceutically or diagnostically aceepieebéio/oc®@sti er
and/or diluent. 30 Exanples of suitable carriers and/or diluents are well
known in the art and include phosphate,buffered saline solutions, water,
emul si ons, such as oil/water enul sionS, various types of wetting agents,
sterile solutions etc. Conpositions conprising such carriers can be
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enbodi nment, "said device conprises: (a) ‘excitation neans to direct

exci t at i oMt ¢thertnopfilugiespend dabelsfuch pe tRSIFNPISRIS wavel ength onto a del i neat ed
region conprising at |least a portion of the pupil of 5the subject to excite
the fluorescent anal yte; (?}gf?qéb) an optical detector to receive exclusively
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alternative enbqdi nent, ,said devi.ce. conprises: (a)_excitatio ans to
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excl usi ved yertattrateamded prefeaslgyl armegrhoaliano s ingdra @referrdce gt said paantrmalianof t he
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det ect or Stuojercgt:ée% 5§%'P%’§aﬁ??§'ma?§mp‘f’{“ge’g%f'ﬁ“gﬁ]“%g%“&ﬂ?’?&ﬁ%”s“é@%% aa'ﬂé S%t’ea W th
15a wavel rehgtduirdagid, agablsthabbesef a oamelha dpg.edet. e pig reechwiangsbeorgt fowbfit (a) .

The pres ' t I . V] o I S§,NQ: excitation
meangl O’?oqg%\r/%dg'%ﬁ&[eé&r?@gg J|i @%t fhlﬁgsﬂgafe gtflé gtn?qugg,ﬁ '%gr?ergg@{aéc@{d;%nquﬁ]%' wavel engt h
exclusively onto a delineated region conprising at |east a portion of 20the
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anal yte WQVﬁaQGQ\H@éFr@r@P}?CH@@W RERSERHABINGOR COMPIYRS %*Qé‘ﬁgtaétr picfRiab Ay el ength
of (a). tumor.
15
It is also envisaged that the subject of the present invention is a subject to which the
fluorescent analyte, fluorescent entity, fluorescent label, second entity, and/or the target
is to be administered. Alternatively, the subject of the present invention is a subject who
has received the fluorescent analyte, fluorescent entity, fluorescent label, second entity,
20  and/or the target of the invention (which means that the subject is a subject to whom the
aforementioned entities have been pre-delivered). “Pre-delivered” includes in this regard,
that the entities have been delivered to the subject prior to the methods of the present
invention (and all associated embodiments), i.e. before the methods of the invention are
to be carried out. It is furthermore envisaged that the subject of the present invention is a
25  subject comprising the fluorescent analyte, fluorescent entity, fluorescent label, second

entity, and/or the target of the present invention.

The methods of the present invention can further comprise the step, (¢) determining light
emitted from said fluorescent analyte with a wavelength distinguishable from the
30 predetermined wavelength of (a), from further regions of the subject.

“From further regions of the subject’” means further defined or discrete parts, or regions
of the subject, besides the eye or parts of the eye, which might be of interest for any kind
of measurement. For example, it is envisaged that the organ distribution and/or



25The present invention further relates to a device conprising: (a)
excitation neans to direct excitation |ight of at |east one predeterm ned
wavel engtwoantizmni2esdel | neat ed regi on conprising at | east paTmeedlioonst t he
pupil of the subject to excite the fluorescent analyte; and (b) an opti cal
detector to receive the light emtted érom said fluorescent analyte with
30a wavel engt h di stingui shable from tﬁ predet er m ned wavel ength of (a);
and (c) neans to determ ne exclusively the anmount of light emtted through

the eye ofccgRALRLSYPIEAbr se@RtibR (BefrRf fitlctdoreBadichEiin BéthWé‘:;‘/ deyvjgres of
the present invention, said optlcal detector conprises pre-determ ned or
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excitation light. 5 In further preferred enbodi nent of the devices of the
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devi ces afe atdhmlastameatdrmfcs@xatnelncistﬂwtdlroglstii‘eraa@ru’aatihsmrgletbﬁopit?b etal detector
are spatially separated or unified (i.e. they forma unit). It is also
envi saged that said excitation neans and/or said optical detector is/are

nmovabl e. “Thigaridn¢lades ipfthislieggdegemer inateeondiaos sategtespirooiag Ithe digeptivese nmeans
to determQem (including salivary glands, esophagus, stomach, liver, gallbladder, pancreas,
intestines, rectum and anus); endocrine system (including endocrine glands such as the
hypothalamus, pituitary or pituitary gland, pineal body or pineal gland, thyroid,
15  parathyroids and adrenals, i.e., adrenal glands); integumentary system (including skin,
hair and nails); lymphatic system (including lymphatic system, lymph nodes, tonsils,
adenoids, thymus and spleen); muscular system; nervous system (including brain, spinal
cord, peripheral nerves and nerves); reproductive system (including ovaries, fallopian
tubes, uterus, vagina, mammary glands, testes, vas deferens, seminal vesicles, prostate
20 and penis); respiratory system (including the pharynx, larynx, trachea, bronchi, lungs and
diaphragm); skeletal system (including bones, cartilage, ligaments and tendons); and the
urinary system (including kidneys, ureters, bladder and urethra involved in fluid balance,
electrolyte balance and excretion of urine).

25  The heart, liver, kidneys, spleen, bladder, lungs and brain are preferred; bladder and/or

liver being even more preferred.

The present invention also relates to the method of the present invention, wherein in (b)

said light with a wavelength distinguishable from the predetermined wavelength of (a) is
30 received with an optical detector.

The term “optical detector” includes any suitable light detection or image recording

system which is able to convert light energy or other electromagnetic energy into a

measurable electrical signal. Optical detectors are sometimes also termed photodetector

or photosensor. An optical detector can be exemplified as a charge coupled device



the location of the pupil of the eye; and/or the area of said portion of
the pupil in step (a), and/or the area of the pupil of said eye in step
(b). 1t wez2enviizaged that the device of the present i nPEemEPRI10/06096T
conprises an eyeglass. 25It is preferred that the devices of the present

I nvention have, as such, no direct copj act with the cornea of the eye of a
subject. It is particul arly preferred”that the devices of the present

i nvention are not forned as contact |enses. 30 WO

2011/ 012qw/%%94w9§7 pﬁ@tobéh’o%@ﬁ\}eorbeﬂ”da Oéomﬁlémgﬁtﬁw amanta@aRs Wil |

be had fromt followng; exanp given by way of illustration and are
not i nt endEHCASUEtPhi(EMRY. pB‘ltOPf'iU{j'B igstubgh@ PP@GW@@"% h8wPh&girggsisiorhdor et i call

exanpl e tvérké-uRbsALED! d1ak o diogdaicRieciit COD afd CMBX afefbAdd by
i nterpol ation, may influence the accuracy of these val ues.

5 It is envisaged that the optical detector is or comprises an imaging device which can
optionally include a lense system and/or a camera. Additionally, it is also envisaged that
the imaging device includes features to increase sensitivity to detect the
emitted/emission light, such as, image intensifiers, large on-chip microlenses, that
reduce the inefficient area of the chip, and improve overall quantum-efficiency.

10  Alternatively, thinned back illuminated and cooled CCDs or CCDs with image intensifiers
can be used. The concentration and quantum efficiency of the fluorophores in the target
region of the biological tissue is an additional factor that affects sensitivity. A way to
improve sensitivity is by developing fluorophores with improved quantum efficiency, as
well as with the use of less-quenching fluorophores. Moreover, as fluorophores are used

15  with excitation and emission spectra spaced further apart, the pass bands of an optional
bandpass filters can be broadened to collect a greater percentage of the respective
fluorescent photons without increasing crosstalk. All these measure are well-known to
the skilled person and exemplified for example in WO 2005/062987.

The imaging device may further comprise an image capture processor adapted to

20  capture a plurality of images from the optical detector. Each image within the plurality of
images has a respective exposure time. The image capture processor can include an
exposure processor adapted to dynamically adjust the respective exposure times
associated with each image within the plurality of images. The imaging system may
further include display and storage means, for example a memory coupled to the image

25  capture processor and adapted to receive and store the plurality of images and adapted
to receive and store the respective exposure times.

The imaging device may further comprise image-processing software which enables
generation of calculated images. For example, real-time or near real-time image streams
are displayed as overlay, false-colored images, subtraction images, or division images.

30  Other mathematical functions can be used to process the images, including noise-
filtering techniques, ratio imaging, threshold detection and/or prior probability analysis to
facilitate the detection of biological information.



Fig 2Theoretical exanple to illustrate that the determ nation of tmax and
t112 by interpolation, may influence the accuracy of these values. 10 Fig.
3Optical womgimg2@&qui pmrent Representative exanpl e of thecompre@alostsngi ng
equi pnent of the present invention. Anesthetized mce are placed in the

I magi ng chanmber (1), injected with th§5l abel ed drug and illum nated with
light of a certain wavelength (2). 15 | ight radi ated back fromthe

fl uorophores in the object under exam nation (3), passes through an
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resul ting i mage |s di spl ayed C as a grayscale (6) _or pseudo col or
i mage, de‘i%‘ﬁ gD ﬁO’i“H@S%éI Riétdééerﬁhw @rnfg'ﬂﬁb'eémr daﬁrdb’@rﬁf filflarhethigdy Scessed

(7). 20 prr@fera’-l%) Fél@éérﬁ%f%ﬁ@ dété&bfemme(uy rhﬁé%/“%éﬁiafat@f (sofebvatdTillehetrye of a
nmouse Fenal e BALB/ ¢ nude recei ved i nhal ati on anest hesi a, were gl()?ced into

t he i nmagiMg %ﬁ@Hﬁ"e‘?W%YF‘dFW% eldhe gxgitaion ightriseed gisp Pk thaymepiof

f1 uor essceinmusm q.naalm ithe @tepi dfydikatngrersencagtiont Ryt itd)ghel Qelfeateedgior dsnj ection
of ICG Ciemge%q 5 |n the region of interest were recorded every second
vvlthana(f 4NEH i e of 500 mE over a period of 8 mn. 1CG was excited
wi th |i ghDptidal ﬁiltemselbem@lmtramgts ﬁgmmnaﬁi?ug; deota?ﬂﬁopentiasdoftdwe aqm'r&sjlawn was

cal oul at AN eSSy B RERERO TR SHefitRL Saub RPRREaR FER R82s T ° 1"
cal cul at |dmer0f|nedrﬁbteramh altérable inhe titnaibihe &Irtepolﬁta @ravejéngitattmnds that are
10  transmitted and/or reflected in the optical imaging system can be tuned, for example, by
a change in the angle of incidence of the incoming beam. Selection of this incidence
angle enables fine- tuning of the spectral band that is transmitted and the spectral band

that is reflected.

15  Said pre-determined or tunable filter is preferably “upstream of said detector”, i.e. it is

provided somewhere between the optical detector and the subject.

It is also envisaged to use a “software filter” in combination with a hardware filter or
alternatively to a hardware filter. A software filter allows for the separation of the
20  predetermined wavelength of the excitation light, i.e. it is thereby possible to deduct the

wavelength of the excitation light.

It is preferred that said filter (hardware) specifically rejects the predetermined wavelength
of the excitation light, used in step (a) of the methods of the present invention.

25
The present invention furthermore relates to methods, wherein step (b) is characterized
by the step of receiving light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength of (a), exclusively determining the
amount of light emitted through the eye of said subject, thereby:

30 (i) determining the presence of said fluorescent analyte;

(i) quantifying the blood level of said fluorescent analyte; or
(iii) monitoring or determining the blood clearance of said fluorescent.



62 The fluorescence signal intensity in Calu3 xenograft was neasured as
descri bed before. RO were identified for the eye, liver, kidney, brain and
S.C. growvogotwummedseusi ng t he anatom cal pictures of theprsuhipee®cosThe
fluorescence intensity fromthese regions were then cal cul ated and plotted
as a function of 5tine. Fig. 7Mni tori?é;g fluorescence intensity of

Pam dronate in the whole nouse A fluoiescence | abel ed bi sphosphonat e
(OCsteoSense; VisenMedical, Whburn, USA) was injected iv. (2 nMl in 200 pl
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of 4.4 hours (acquisition tinme: 3000 ns; excitation wavel eng)q: 615 to 665
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The methods of the present invention further encompass embodiments wherein the
optical axis of the excitation light(s) is fully identical with, is not identical with, or only at
part identical with the optical axis of the emission light. It is thus also envisaged that the
15  optical axis of the excitation light(s) is at an angle to the optical axis of the emission light.

The present invention also envisages methods, wherein the excitation means which is
used to direct the excitation light of at least one predetermined wavelength onto a
delineated region comprising at least a portion of the pupil of the subject to excite the

20  fluorescent analyte, and the optical detector which is used to receive the light emitted
from said fluorescent analyte with a wavelength distinguishable from the predetermined
wavelength, are spatially separated or unified (a unit).

The following, non-limiting, list of technical fields illustrates the broad applicability of the
25  presentinvention. The methods and/or devices of the present invention may be used for:
(a) determining the presence of an analyte in the blood of a subject;

(b) determining the biological half-life (t1/2) of analyte in the blood of a subject;

(c) quantifying the blood level of an analyte in the blood of a subject,

(d) monitoring or determining the blood clearance of an analyte in the blood of a
30 subject;

(e) determining the serum peak level (tmax) of an analyte in the blood of a subject;

) determining the theoretical concentration of an analyte in the blood of a subject;

(9) evaluating saturation kinetics in the blood of a subject, thereby, for example,
determining the amount of an antibody bound to, for example, a tumor;



Exanpl es The follow ng exanples illustrate the invention. These

exanpl es should not be construed as to limt the scope of this invention.
The exanpwe=xomvm2é4acl uded for purposes of 5ill ustrati onprama@preée/opresent
invention is limted only by the clains. W propose a nethod which all ows
continuous nonitoring of drug |evels %3? pl asma/ serum and neasurenents of
organ distribution sinultaneously in Oone nouse over a tine period of at

| east 4 hours. We denonstrate the utility of this approach by evaluating 3

10di ffergRj COERIMIHY thé-dis'sﬂlgﬁ&yﬁﬁétﬂ:%f%rp‘ﬁﬁﬂﬁac%ufiédﬂgfﬁﬁ%gﬁﬁic gRpdsition
Pam dronate: a fluorescence | abel ed bi sphosphonate 3. nocl onal anti body

agai nst receptibthetleassef@esuRieatase | abel ed with Cy5 15 Exanple 1: Feasibility
Study Wit i ndeaiatind e Hideiation abtic and/ér Jdihedy &l anatyedintthe platiiacal
feasibility of this new approach by using indocyani ne 20green (I1CG a

fl uorescent dysé‘.JeW'\en injected i.v. into mce, ICGis cleared fromthe
circulsati@n i revappatirthephaimacadkib&icd ofamardlyte #) thamiboaocaBubjestes in the |iver

(3). Materjal and Methads E | e. BALB/ ¢ nyde, m ce, recei i nhal.ati on
kot hes B *wsPETBYRatIoR ALY Bratiay 28 e aRREP' § Brgeot o aIRiR) ko e
i.v. with a ddsepefced@gpgf fra€idnpdf theladmisteree siostobars agalgle that reashdsy
measur ement s 'tHetshStOe%‘é c‘.“#%%|a~°t.to%r<§fads§$'ie%ﬁ%xbaerﬁu&%8 of 'félctf)'rsn{h%?téaéogﬁl? ¢ | GG and
| mages were recorded every second w an acqui sithon tinme of s over a
period of 8 nibiavetabiliyOBclas irhecentelissaiutibn Bnghbsaptien eeavadtensyich of tiege from
671 'R 705 nma%prqniétgﬁededn@ ?é&nsg\@ses%?)t ‘t:‘r%tg&aaé f@r?no(er.‘if.r,l taﬁgt, capsule), the

route of administration, the stability of the active ingredient in the gastrointestinal

tract, and the extent of drug metabolism before reaching the systemic circulation;

and so forth.

15  Further applications of the methods/devices of the present invention are exemplified
herein elsewhere. The term ,analyte® equates in this context with fluorescent analyte,
second entity, target etc. which are described herein.

The present invention also envisages a fluorescent analyte or fluorescent label as
20  defined herein for use in the methods of the present invention.

The present invention furthermore relates to the use of a fluorescent analyte or
fluorescent label as defined herein for the preparation of a pharmaceutical and/or
diagnostic composition which is, preferably, to be employed in the methods of the

25 invention.

The “pharmaceutical or diagnostic composition” may comprise the fluorescent analyte,
second entity, fluorescent label, target etc. of the invention and, optionally a
pharmaceutically or diagnostically acceptable carrier and/or diluent.

30
Examples of suitable carriers and/or diluents are well known in the art and include
phosphate buffered saline solutions, water, emulsions, such as oil/water emulsions,
various types of wetting agents, sterile solutions etc. Compositions comprising such

carriers can be formulated by well known conventional methods.



Resul ts The hi ghest value of the fluorescence signal intensity in the eye
regi on was normalized to 100 and data depicted in Fig. 4, 5 denonstrate

t hat t maxwoasiwveaaekhed at 2 min and the half |ife of thePCirEre@Esmeivse
intensity was at 6.6 min. In a second experinent, a 64 BALB/c nude nouse
with a s.c. growing tunor (Calu3) was njected with ICGiv. and signal
intensity in eye, liver, Kkidney, bralﬁ and the tunor region was nonitored.
In this experinment tmax was 1.2 min. The signal intensity declined
thereafter (t112 = 5.4 min) and accunulation in the |liver was observed
reaching a plateau at 3.8 mn (Fig. 6). These 5results are in accordance
wi t h publ!ngHuefead ambedimgph 82ig deviemeqpirispsy Study with Pani dronate, a

fluorescegge |é>)<féﬂbﬁ6'n hie%mhqsm@@at@(cﬂtanﬁ«fﬁgen §UGE esSdtn L Prodeddrhizgof the

feasibility stu shown i ., Wwe evaluated a fluorescence | abel ed
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foll ow ng 4- hqgg and 24- hour infusions of pamdronate in rats. Drug Metab
I(1):

Di spos 1993; 2 100- 104 Dal ey-Yates et al. A conparison of the
phar macoki netics of 14C-|abell ed ADP and 99nilc-| abel l ed ADP in the nouse.

Cal ci fO T|I %H%Itgma \;e?%?ﬁ?rmx ai(?%eVIC%éCQH%?QGSa fluorescence | abel ed 20

Pam rona to ca asma | evel s by neasuring the
fl uoresce(ra):e iaxcdaton yeanstthalirege @@Itﬁilmhgiﬁdofv\mll@e&iome ipredgitergnined noni t or

the descr | bed aRRhluciLh el ohid'a gbiNese Biton BAb(iAfal Bahiamgieyum hal |

life in the range o contali ned t
hi ghest conceﬁhﬁ?a@W'kﬂithﬁSl@qut‘{Orﬁé‘C'ﬁ@@dé@f%@@é‘hﬁ (3410' 5). OsteoSense (2

nMol in 2@90 planPcﬁﬁ);avu%?edt&Jt@?éc%ﬁbelthé/hgm@ﬂmféduﬂfn%éa@mg&e%&mahalytetvﬁmsI ty 25
was recorded (acquisition tine: 3000 ns; excitation wavel ength: 615 to 665

nm & ssion v@a%weé%ﬁ\gwlstmelsmwe frega thgpredetornyped wavelength &i(®. 7, 8) and
accunmul ation in spl ne and hi nd I eg is clearly denonstrated at 4.4 hrs and
48 hrs th%{e eafte " g/ g @8 t observations correlate with published
data. 30 a‘?fﬁ?eé‘ HIVeHDN & r?'ia S8 (Y CHFYAPTE Mon- | abel ed and Cy5 | abel ed
nmonocl onalk) antexigadyort afagaabltagjlﬁeecea){cﬂétldrylﬁg]ﬂl ofe akil¢est®one predetermined

wavelength exclusively onto a delineated region comprising at least a portion of

20 the pupil of the subject to excite the fluorescent analyte; and
(b) an optical detector to receive exclusively the light emitted from said fluorescent
analyte with a wavelength distinguishable from the predetermined wavelength of

(a).

25  The presentinvention further relates to a device comprising:

(a) excitation means to direct excitation light of at least one predetermined
wavelength onto a delineated region comprising at least a portion of the pupil of
the subject to excite the fluorescent analyte; and

(b) an optical detector to receive the light emitted from said fluorescent analyte with

30 a wavelength distinguishable from the predetermined wavelength of (a); and
(c) means to determine exclusively the amount of light emitted through the eye of

said subject.



65 Finally, t112 of a non-Ilabeled and Cy5 | abel ed nonocl onal anti body
targeting receptor tyrosine kinase was conpared. Conventional neasurenents
reveal ed wotdidied467. 7 hrs at a dosage of 5 ng/k i.v. (PCEEPRAPO609ST Ng
optical imaging t1/2 was 3.05 hrs at a dosage of 2.5 ng/ kg i.v. (Fig. 11).
5 Discussion These results dennnstratg that tmax and t1/2 can be easily
performed by sinply nmeasuring the flu ?escence signal intensities in the
eye of anesthesized aninals. In contrast to the conventional technique this

new appr 0aGLARED LD obIR NP Bf theliBRBESoQhe hRsBH: ifldhlbe SsaRd m&apd@éﬁtérf i cation
of the drug and data interpolation IS _not necessary. Furthernore, the

nunber of COMREIEES @ RiegiRteTIaM Py tynallec BEErameichilt SORBRRIEH YPSrRrB O aidri f i ced.

| nf or mat | @leditopreiéraBly t g MEF Wt tHeoR 1fst bhe pdbb@randd Whiae %h Yetmef rom
di fferent organs can be obtained time-resol ved and on-1line. Taki ng

t oget her , N IPicedure all ows nultipl e neasurenents in one ani mal

(i mprovi ng the accuracy of the tnmax and t1/2). Conpared to conventional

met hods, Lcan t duced, . m xin nples is
or event ed b HE RET=d e s ia o5 e R cE HEa e ettt PR eRREhar ys! <
by routi nistécdaeprates tmnapr’edeisrnmmmwu\telédgm @irties exdithtorslight ededlinyia) h

radi ochem cals. In addition to tmax and t1/2, organ distribution 20 can be
foll owed up. Such sinultaneous neasurenents facilitates information

r egar di ngt sctaonarivishgedthiahtheroptical gais ofingid excjiatish means ampanedpticat dxigs df/ 2 i n

serumye. gp apﬂﬁ%lco%tt%&{}r hicRlio0d fo e@e.@é‘rtﬁ% ﬁ’gﬁht%‘ﬁﬂﬁé@ ﬁgln d&).d ﬂl?é 42 | ow

nol ecul ar ances, peptides, prote ) i es an ) can
be | abel eanaé@sswltlyawao/hledsi;thfdatlamwsf@b@efmnmtﬂelnu@d@@"w“r&@le/vaj@@@gthmwv@ne, bef or e

per for m g HUERoh el e difed smiiol B A-ABRIH o idinef unct i onal 25assays

nmust denon ate t at there is no dif nce conpared to the non- | abel ed
drug. Regarding Henojuvelin, in vitro studies confirmed that non-| abel ed

and Cy5- Ilat@erhﬁﬁlerléemmahlomtr@dﬂevms odtrfef.ﬁ\vem.anfsbalerxc@émohlrﬁéén%%nels%k BVP- 2
i nduced upregul ati on of Hepcidin nRNA in HepGQ . Al'so, Biacore data

reveal® h%"ct'cwt?(a%reP@oeﬂ%?@éﬁﬁ%atﬁgsortLl'féf'%‘b 'seaﬁ%eyoforﬁ"él‘l ﬁg“%tha'lt de 10 stics

conpar ed drvisAged ihabslieexdiaticrantars snafkbr bain ptidaPdélestdr SRy @8sdblg tunor cel|'s.
The | abel ed anti body targeting receptor tyrosine kinase still leads to

internalization of the receptor.
The devices of the present invention may optionally comprise means to determine:

(i) the location of the pupil of the eye; and/or
20 (i) the area of said portion of the pupil in step (a), and/or the area of the pupil of said
eye in step (b).

It is envisaged that the device of the present invention is or comprises an eyeglass.

25 ltis preferred that the devices of the present invention have, as such, no direct contact
with the cornea of the eye of a subject. Itis particularly preferred that the devices of the
present invention are not formed as contact lenses.

30 * kK ok Kk

This disclosure may best be understood in conjunction with the accompanying drawings,
incorporated herein by references. Furthermore, a better understanding of the present



66 Since animals are not sacrificed, multiple applications of the sane
and/ or another drug (labeled with a fluorochronme with a em ssion spectra
di f f er entwbnomaib@ef i rst one) can be applied to get i nf@®cwaEPR@0/060957
drug-drug interactions. Furthernore, neM/designed drug formul ati ons and
optim zation of drug dosage after iv. , oral, inhalation, nasal and
5dermal applications can be eval uated Pn nornal and in genetically

engi neered mce (e.g. FcRn knock-outs or hu FcRn transgenics). The

ext raor di RalnfioR HRIbEESmfy | Waata@as WRE BOMsy Fbrh MSlNVGEnY lesatablbd Yijedrbyof the
performance of drugs and drug délivery systens under in vivo conditions.
Det ai | ed udefitystiationtandare 0 intapdsdrastimii9about t he | ocati on and
concentration of the drug can be obtained as a function of tinme, thereby
enabl ing a nore profound understandi ng of biological effects. This
information is crucial to the design of optim zed drugs. 15Ref: 1.
Desnettre T et al. Fluorescence properties and netabolic features of

i ndocyanine green (ICG as related to angi ography. Surv Ophthal nol 2000;
45: 15- 27. 2. Saxena V et al. Polyneric nanoparticul ate delivery system
for Indocyanine green: Biodistribution in healthy mce. International
Journal of Pharmaceutics 2006; 308: 200- 20204. 3. Paungartner G The
handl i ng of indocyanine green by the liver. Schweiz Med Wchenschr. 1975;
105(17 Suppl):1-30. 4. Pongchaidecha Met al. C earance and tissue uptake
foll ow ng 4-hour and 24-hour infusions of pamdronate in rats. Drug Metab
D spos 1993;21(1):100-104 255. Dal ey-Yates et al. A conparison of the
phar macoki neti cs of 14C-1abell ed ADP and 99mlc-| abell ed ADP in the nouse.
Calcif Tissue Int 1988;43:125-127. 67 Further itens of the invention are:



1A non-invasive nethod of nonitoring or determ ning the bl ood cl earance of
a fluorescent anal yte which conprises a fluorescent entity and
a second wotntyn12é4a a 5subj ect, conprising the steps of pCcfapP2aione®s? ng
excitation light of at |east one predeterm ned wavel ength onto a deli neated
region conprising at |east a portion ﬁ the pupil of said subject, to
excite the fluorescent entity, (b) receiving light emtted fromsaid
fluorescent analyte with a wavel ength 10di stingui shable fromthe
predeternﬁgg@swavelength of (a), through the eye of said subject, thereby
nmoni toring or determ ning the blood clearance of said fluorescent analyte.
2. A non-invasive nethod of quantifying the blood | evel of a fluorescent

anal yte Ifwdvigelescpont i ses a fluorescent entity and a second entity, in a
subj ect, conprising the steps of: (a)directing excitation light of at |east
one predeterm ned wavel ength onto a delineated region conprising at | east a
porti on ofigt he Thgordtical examiple sabjustedte that X ceteeminadort bEiah@sarmit1/2rdyi ty,
20(b) receiving | fluo cent analyte with a

mttedfromsal S
cavel ength i ot MEgIRALT e PRLHRE R Setutey B Bt uduel 2ngth of ().
t hrough the eye of said subject, thereby quantifying the blood |evel of a

fl uoresc . - IV, f e resence
of a fl ug'-ﬂésceawé(ﬁe C%?gxﬁ%ﬁlgﬁo(':IEj\rér%%lestg%pﬁgwge&%é%agg)htd’f%?;(?Hdttng b& second
entity, in the ibteowdationh, magnbjece thecamrpracg ohthesa vateessi sti ng of the steps:
(a) digecting excitation light of at |east one predeterm ned wavel ength
onto a delineated region conprising at |least a portion of the pupil of said
subj ect, Botd eRelicabimagmgfdaupmestent entity,

Representative example of the optical imaging equipment of the present
invention. Anesthetized mice are placed in the imaging chamber (1), injected
with the labeled drug and illuminated with light of a certain wavelength (2). The

15 light radiated back from the fluorophores in the object under examination (3),
passes through an emission filter (4) before being detected by the CCD camera
(5). The resulting image is displayed on the PC as a grayscale (6) or pseudo
color image, depending on the selected wavelength, and can be further
processed (7).

20

Fig. 4 Monitoring the fluorescence intensity of ICG in the eye of a mouse

Female BALB/c nude received inhalation anesthesia, were placed into the
imaging chamber and injected i.v. with ICG (20 ug/ 200 ul). The fluorescence
signal intensity was measured starting 10 sec before injection of ICG. Images

25 in the region of interest were recorded every second with an acquisition time of
500 ms over a period of 8 min. ICG was excited with light at a wavelength
range from 671 to 705 nm and the emission was detected at 820 nm. The
fluorescence intensity from these regions were then calculated and plotted as a
function of time.

30

Fig. 5 Facilitated calculation of tmax and t1/2 without interpolation of data

Fig. 6 Monitoring the fluorescence intensity of ICG in different mouse organs



(b) receiving light emtted fromsaid fluorescent analyte with a wavel ength
di stingui shable fromthe predeterm ned wavel ength of (a), through the eye
of said swbjeritoi2d4her eby determ ning the presence of saipdTfEPaanms®eNt
analyte in the blood of said subject. 68 4. The nethod of any one of itens
1 or 2, wherein said |light received ig step (b) is conpared with a
reference val ue, thereby: (i)quantifyrng the blood | evel of said
fluorescent analyte; or 5(ii)determ ning the blood clearance of said

fluorescent anafyd ﬂuoﬁescIH@e g%tn*épﬁwté’ﬁsu%ﬂm @é‘l‘ﬁ39Jen'ob%f§w%strﬁ>eé’eur¥\@%rse' n said
second entity conprises a nostic and/or therapeutic agent. 106. The

nmet hod of any offscaped bgdorsy BQEWFRJ idepiiag foungrayen e oney clatn Qﬂﬁjﬁ £y

conprises at | e@éwlr@nemspuélmemna%mw BRIRENMPE §lhbjé§s SPRGIubiscée a
target. 7The method of item 6, ein a fluorescent | abel ‘orrprl sed in

sai d fl uor esceniftensity from these r@%‘f’f‘? Vefesth%??'\%\l??tﬂ' B RboteAsHfun %i ndi ng
domai 5 of said tgeeond entity has 15bound to its target. 8. The met hod of
item6, wherein said target is or conprises an anti body or a functional
fragnent thereof, a protein, a peptide, an enzynme, a nucleic acid for
exanpl e skigNA, Monitriyg &earbstendeintemsity fi Rhmidronate éptherwho measept or | i gand, a

20pat hogen, a v I r nee r
antigen and/ or A ﬂag"esgergg%l% e&g%%h%aﬁﬁc#nate @j onéeé elﬁ% & gé%'\geeaizceatljs/r\{%&fr}}t?ens
wherein said seUSA)jwmeeWadug i m\égitin 200 |alb:é3$chnﬂ/|ﬂubresaarr¢efslgueheteoeb’t

entity, 25 10. Jhe miiad \RJ & e |o‘at%ft£“2 r@df{ﬁé’dqﬂgutuomﬁe "&ﬂfc‘)b%é‘ said

second enti ty is 1 n rect sal orescent entit
ex0|tat|on wavelength 615 to 665 nm; emission wavelength: 780 nm) The

fluorescence intensity in the eye was calculated and plotted as a function of

time.
15 Fig. 8 Facilitated calculation of tmax and t1/2 without interpolation of data
Fig. 9 Confirmation of accumulation of Pamidronate in target organs

Mouse was injected i.v. with 2 mmol OsteoSense750 and NIRF was measured
48 h thereafter.

20
Fig. 10 Conventional PK measurement of anti-receptor tyrosine kinase Ab
Fig. 11 Monitoring the fluorescence intensity of labeled anti-RTK Ab in the eye of a
mouse
25 A Cy5 labeled mAb against receptor tyrosine kinase was injected iv. (2.5

mg/kg) and fluorescence signal intensity was recorded over a time period of 3
hours (acquisition time: 500 ms; excitation wavelength: 615 to 665 nm;
emission wavelength: 720 nm). The fluorescence intensity in the eye was
calculated and plotted as a function of time.

30



11. The method of item 10, wherein said fluorescent entity conprises a
epi t ope 30bi ndi ng domain which is specific for said second entity. WO
2011/ 012646RGaTI/(EHERRO10/ 060957 69 The nethod of any one ofPCirtera®0b6095D 12,
wherein said fluorescent entity is activated once it has bound to the
second entity. The nethod of item 13, ﬁhereln said fluorescent entity is to
be activated in said subject. The netﬁ d item 14, wherein said
activation precedes step (b). The nethod of any one of itens 1 to 4,
wherein thgnhhiporescent analyte is the fluorescent entity. The nethod of
any one O € preceding itens, wherein said fluorescent analyte is to be
adm nistered to said subject. The nethod of item 11, wherein said

f 1 uor escerie BIWihYesxtaPpies |h1§%tr§féﬁhélln%@troﬂdmé%ese&hﬂpré§Bh&ﬂcﬂ not Ja&oRBkle@d of
item 8, wherein said tar is to be adnlnlstered to salg%sub ect. The

met hod of 3Siylineth &N &$Cqnee h"f?”i’%“@@ TRAEFEMRIESATE IBEHIRE Qi Peesl sai d

f | uor esceamistratié aricethe pAseniflihotiesieaniite@bily by tengdies. sai d target precedes
step (b). The nethod of any one of the preceding itens, wherein step (b) is
characterized by the step of receiving light emtted fromsaid fluorescent
anal yt e viivelpreposavemetigidhwidcis bilowgicattimiobes fooitotileofxdred édvetaninregakmeav el engt h
of (a), excl I a the eye
of said suU 91@{‘3%{%%%%@%”@(“? gtd%?rhquﬁﬁgh ﬁgneouglgen(grg] rt(r)]%)u%alg Fﬁ%r escent
anal yt e; garioy ofjatiebstf4/hogst\e dahtmdtrate\llee utilfty Qathﬂs aproadhsioeetalumtiag ywt e; or

(i )IO”D”&iitfé)réri\t’b%m‘BBurqo%t. erm ning the bl ood cl earance of said fluorescent

1. Indocyanine green: a fluorescent dye

2. Pamidronate: a fluorescence labeled bisphosphonate

3. Monoclonal antibody against receptor tyrosine kinase labeled with Cy5
15

Example 1: Feasibility Study with indocyanine green (ICG)

We first evaluated the technical feasibility of this new approach by using indocyanine
20 green (ICG) a fluorescent dye. When injected i.v. into mice, ICG is cleared from the

circulation in approximately 2 to 4 min (1, 2) and accumulates in the liver (3).

Material and Methods
Female BALB/c nude mice received inhalation anesthesia, were placed in the imaging
25  chamber (Fig. 3) and injected i.v. with a dose of 20 pg/ 200 pl. The fluorescence signal
intensity measurements in the eye was started 10 sec before i.v. injection of ICG and
images were recorded every second with an acquisition time of 500 ms over a period of
8 minutes. ICG was excited with light at a wavelength range from 671 to 705 nm and the
emission was detected at 820 nm.
30
Results
The highest value of the fluorescence signal intensity in the eye region was normalized
to 100 and data depicted in Fig. 4, 5 demonstrate that tmax was reached at 2 min and

the half life of the fluorescence intensity was at 6.6 min. In a second experiment, a



22. The nethod of any one of the preceding itens, wherein said |ight which
Is emtted fromsaid fluorescent analyte with a wavel ength di sti ngui shabl e
from t he woedatesmsned wavel ength of (a), is exclusivel pcrapedwmeosshr ough
the eye of said subject. 70 23.The nethod of any one of the preceding
items, wherein in (a) said excitation nght of at |east one predeterm ned
wavel ength is exclusively directed on?o a delineated region conprising at

| east a portion of the pupil of said subject. 524. The met hod of any one of

the preceghngcinli§8ouktWithel s. GOQTB\M@' t[}&oﬁf@aﬁu:{ Q/)asdiﬁ{e%fe'?ﬁ‘vmml@d | @hingem tt ed
fromsaid fluorescent analyte wth a wavel ength I ngui shable fromthe

pr edet er 9N INRRAEY dhgyen luer, Kigney. DY Smeng te o é@q'@fhwaém%@regum taist .

1025. The é@bhmenptfndxtvmy 22 miheiegiighal Reerfsk abarneGWr@ér&rqmmHMnﬂﬁ) | east a
bl ood vessel networks rvous_cel

part of an o h nodes,

Dyt em S0 SeHaHEUNR b et W SBseN RGP AP ISP GLA Sruh JEBebk Bt om t he
gr oup scongbdtsidng incdccblaandwemiet publishegirdatki dneys, spl een, bl adder, |ungs and
brain, bladder and/or |iver 15being preferred. 27. The met hod of any one of
the preceding itens, wherein the subject is an aninmal, preferably a hunman.
2028. The net hod of any one of the preceding itens, wherein in (b) said

I Wl coab ol SR S BabhBEhihe BT B LAhOF e
wher ei n skisphagpthiopate det ect or: 25(i)conprises a pre-determ ned or tunable
filtery upstream of said detector, and/or
After successful completion of the feasibility study shown in Example 1, we evaluated a
fluorescence labeled bisphosphonate (Pamidronate). Bisphosphonates (e.g.
Pamidronate; MW 279) are clinically useful for the treatment of bone disorders.
Pamidronate (after i.v. injection) has a serum half life in the range of 20 to 30 min and
15 the bone (tibia) contained the highest concentration of all the tissues examined.
Pongchaidecha M et al. Clearance and tissue uptake following 4-hour and 24-hour
infusions of pamidronate in rats. Drug Metab Dispos 1993;21(1):100-104 Daley-Yates et
al. A comparison of the pharmacokinetics of 14C-labelfed ADP and 99mTc-labelled ADP
in the mouse. Calcif Tissue Int 1988;43:125-127. We used a fluorescence labeled
20  Pamidronate to calculate tmax and t1/2 plasma levels by measuring the fluorescence
intensity in the eye of mice and whole body imaging to monitor the described kinetics.
After i.v. injection, Pamidronate has a serum half life in the range of 20 to 30 min and the
bone (tibia) contained the highest concentration of all the tissues examined (4, 5).
OsteoSense (2 nMol in 200 pl PBS) was injected i.v. and fluorescence signal intensity
25 was recorded (acquisition time: 3000 ms; excitation wavelength: 615 to 665 nm;
emission wavelength: 780 nm). Serum t1/2 was 34 min (Fig. 7, 8) and accumulation in
spine and hind leg is clearly demonstrated at 4.4 hrs and 48 hrs thereafter (Fig. 9). Both

observations correlate with published data.

30
Example 3: Feasibility Study with a non-labeled and Cy5 labeled monoclonal
antibody targeting receptor tyrosine kinase



(ii)separates the predeterm ned wavel ength of the excitation light, used in
(a). 3030.The nethod of item 29, wherein said filter rejects the

pr edet er woedivaY@bengt h of the excitation light, used POT(ERR010/06®57

predet ermi ned wavel ength onto a delineated region conprising at |east a
portion of the pupil of the subject t@ excite the fluorescent analyte, and
the optical axis of the optical detec %r which is used to receive the |ight
emtted fromsaid fluorescent analyte with a wavel ength di stingui shabl e

from the mradetgs Bk B8dnayss LAH Bys %ﬁa@e@ﬁﬁ@rﬂﬂ%ﬂaﬁént%d;ﬁ%éﬁnbore & ot her.
The net hod of any one of the preceding itens, wherein ex0|tat| on neans

whi ch i s Y9eRekiiage was compreeXednvariona mewermnt%tevpaa%@t%@f pr é&Fetler mi ned

bupi 1 oF b e o 14 D Py e e "Bt LN Bpt cal

pupi | of the bj ec exmtethef
det ect or %F@ZEQL é‘@d%o receive the light enmtted fromsaid fluorescent

anal ytse with a wavel ength di stingui shable fromthe predeterm ned

wavel en\g,;vré. are spatially separated. The nmethod of any one of the preceding
i tens, PUS°8ai d optical detector is or conprises a photodiode, a

phot ocondlitdsiewesckd Hemanstnategbatciongd @t tié¥ icae b(e)ly perfoanednhsplseﬁphyt ary

et al OX'rggasu%W]quQﬂu egéen r{ Iln-[gnsnrr% %je e%ﬂ]esuteﬁ I%edl ng

itens whic nce ant y| n ood | evel ,
noni t ori r@ntrastdettiwmmemtg)n'ahteclmlmmthcslrmvanmeacrblflmr@ea(y)e parfaamandroefy or a

functqon ﬁﬁs@e rof el p I | ei c
acid 1fogr a%§aslrirp &Bﬁ\lﬁ%rﬁ%aq@s@c@héﬁrﬁ ea?daoe‘ﬁ bﬂ%ﬁpogﬁ?rg%}{?%nec%sgygcept or
| i gand, & yttenngen,the numbes of midsaistségriifigantly redlided apccmideutesd ndrtgde, and/ or

a tunor anfi; o th&idy @?Qro‘MQ ﬁe%ﬁ%‘atloh%tﬁl?&ﬁ Ay t'?gz/ %z%?l??égfrrér%m ution

ki netic of a pharmaceutica di agnosti c conposition,

eval uat i ridjfferpet cégarmclaatbp@htawﬁﬁw&yreéelv@ Fukarigce. The nethod of any one of
the preceding itens, wherein steps (a) and/or (b) further include
determining the |ocation of the pupi | of the eye. The nethod of any one of

the precetiing PIRR, NYLPORRIUTR BHANS BV RIS messuigtalsnn PRGN (EPEXTSr sai d
portion Othetalaeuraupbf thieNmk @Rd (t&2). Getapared (d Eanvéati@iarhiititdist Werkamegisof t he
pupi 1 of sslgrln cae tly riegucse;[de,'\?niﬁi% up oZ‘%Iood samples is prevented and the use of non-
radioactive materials permits further analysis by routine laboratory methods without the
precautions needed with radiochemicals. In addition to tmax and t1/2, organ distribution
20  can be followed up. Such simultaneous measurements facilitates information regarding
accumulation in the organ under question compared with t1/2 in serum (e.g. indication of
blood brain barrier penetration). Drugs (low molecular weight substances, peptides,
proteins, antibodies and siRNA) can be labeled easily with different organic fluorescence
dyes. However, before performing such in vivo studies with labeled drugs, functional

25  assays must demonstrate that there is no difference compared to the non- labeled drug.

Regarding Hemojuvelin, in vitro studies confirmed that non-labeled and Cy5-labeled
Hemojuvelin did not differ in their ability to block BMP-2 induced upregulation of Hepcidin
MRNA in HepG2 cells. Also, Biacore data reveal that Cy5-labeled Herceptin has the

30 same binding characteristics compared to non-labeled Herceptin and binds to Her2
expressing tumor cells. The labeled antibody targeting receptor tyrosine kinase still
leads to internalization of the receptor.
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Since animals are not sacrificed, multiple applications of the same and/or another drug
(labeled with a fluorochrome with a emission spectra different from the first one) can be
applied to get information on drug-drug interactions. Furthermore, new designed drug
formulations and optimization of drug dosage after i.v., i.p., oral, inhalation, nasal and
dermal applications can be evaluated in normal and in genetically engineered mice (e.g.
FcRn knock-outs or hu FcRn transgenics).

The extraordinary progress of imaging methods allows the visualization of the
performance of drugs and drug delivery systems under in vivo conditions. Detailed and
guantitative information about the location and concentration of the drug can be obtained
as a function of time, thereby enabling a more profound understanding of biological
effects. This information is crucial to the design of optimized drugs.

* kK ok Kk
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42. 25 30 The fluorescent |abel as defined in any one of the preceding
itens, which is selected fromthe group consisting of quantum dot agents,

f I uor escew0 2dyea264pH sensi ti ve fl uorescent dyes, voltageCT@apromiovms7
fluorescent dyes, and fluorescent |abel ed m crospheres. A fluorescent

anal yte or fluorescent | abel as defigg in any one of the preceding itens
for use in any one of the preceding hods. Use of a fluorescent anal yte
or fluorescent |abel as defined in any one of the preceding itens for the

prepar at i Qe iknfd FIRE fHvertiSRIRPSI tion which is to be enployed in any one
of the preceding nmetnhods. A device for use in any of the methods defined in

the preceding items. A device for use in any of the above defined nethods,
whi ch compri sesnof-#vaSke intethd P8 MB@Fing dr Aete@minify et AbbPBIchtaHte Hh at
| east one predet erm ned maveLquth onto _a del i neated reglon coq§n|3|ng at
| east a porti ShOESCEH @RS iy Coanpsises,d flRUESGERt LY 2R @ ARFON( GBHY¥SIE @nt
anal ytse; and (dupjedt) coppiisidj theletepsbpdr to receive exclusively the |ight
emtted fromsajd fJ] uorescent. anal yt.e with a wayel ength di sti ngui.shabl e
FTom The b eugahs mirba e kuioh Dot B b o ey R RSt e
above defi ned net hag#neardd rebioo compprisesat least a portion of the pupil of said subject,
to excite the fluorescent entity,
(b) receiving light emitted from said fluorescent analyte with a wavelength
10 distinguishable from the predetermined wavelength of (a), through the eye
of said subject, thereby monitoring or determining the blood clearance of

said fluorescent analyte.

2. A non-invasive method of quantifying the blood level of a fluorescent analyte

15 which comprises a fluorescent entity and a second entity, in a subject, comprising

the steps of:

(a) directing excitation light of at least one predetermined wavelength onto a
delineated region comprising at least a portion of the pupil of said subject,
to excite the fluorescent entity,

20 (b) receiving light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength of (a), through the eye
of said subject, thereby quantifying the blood level of a fluorescent
analyte.

25 3. A non-invasive method of determining the presence of a fluorescent analyte
which comprises a fluorescent entity and a second entity, in the blood of a
subject, comprising or consisting of the steps:

(a) directing excitation light of at least one predetermined wavelength onto a
delineated region comprising at least a portion of the pupil of said subject,

30 to excite the fluorescent entity,

(b) receiving light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength of (a), through the eye
of said subject, thereby determining the presence of said fluorescent
analyte in the blood of said subject.



(a) excitation nmeans to direct excitation light of at |east one

predet er m ned wavel ength exclusively onto a delineated region conprising at
| east a pwotzoomiedsct he pupil of the subject to excite tireTiHPa@OO®EMENT

anal yte; and (b) an optical detector to receive the light emtted fromsaid
fluorescent analyte with a wavel ength gi stingui shable fromthe

predet er m ned wavel ength of (a). 43.3 device for use in any of the above
defined net hods, which conprises: (a) excitation neans to direct excitation
light of at |east one predeterm ned wavel ength exclusively onto a
delineated region conprising at |east a portion of the pupil of the subject
to excitett he FeuBeteeed ehany01e sftitemsaher 2. rdereiy aaid gkt reesivesen stardp) iso

recei ve excl usiofhedviith 4 iedtbn@Valdethefdb9m sai d fl uorescent analyte with a
wavel engt h di stingui shable fromthe gr edet erm ned wavel ength of (a). A

device for usdlin &N9NHYING Hie tigos\evel gk At onesCRIFRaMGPEn conpri ses: (a)
excitation megms t @etdnm@irig texblobatlearntd ghdaidiuoddscbeashly@ne predet er m ned
wavel ength onto a delineated region conprising at |east a portion of the
pupi |l of the subject to excite the fluorescent analyte; and (b) an opti cal
det ect or 3.0 r ekeimethbthef dnygbrie @ritehtsettof 4, arnessin daiflIsecoresargitt camalsgsa Wi th a

wavel engt h di st | [ le fromith redet erm ned wavel ength of (a); and
(c) means to dng%ggr%%cn%%z%gqe&éqe\%%§8?rﬁ.e anount of light emtted through the

eye of said subject. The device of any one of itens 41 to 44, wherein said
opti ?tect I Se 1 g tqp@ - il i IS
conng@lt e 'upst%aﬁj%omas%fi %@8@%?? gr‘r"r‘é %%?88@ \/'%(F:neS ' O] gérllr?/ _S%,r(]jegegcr ngﬁ%ﬁ{é, 41 to
45, wherei n saotpoped Pddastenaceniiore Svpgno doeeinwhictpis sdedifiarfai atadostavel engt h of
the excitation light, used in (a).
7. The method of item 6, wherein a fluorescent label comprised in said fluorescent
entity is activated once the epitope binding domain of said second entity has

15 bound to its target.

8. The method of item 6, wherein said target is or comprises an antibody or a

functional fragment thereof, a protein, a peptide, an enzyme, a nucleic acid for

example siRNA, a polysaccharide, a lipid, a receptor, a receptor ligand, a

20 pathogen, a virus, a bacterium, a cell, a cellular target, a tumor antigen and/or a
drug.

9. The method of any one of the preceding items, wherein said second entity is
directly labeled with said fluorescent entity.

25
10. The method of any one of the preceding items wherein said second entity is
indirectly labeled with said fluorescent entity.
11. The method of item 10, wherein said fluorescent entity comprises a epitope
30 binding domain which is specific for said second entity.

12. The method of any one of the preceding items, wherein the fluorescent entity is
activatable.



The device of item 45, wherein said filter rejects the at | east one

predeterm ned wavel ength of the excitation light, used in (a). The device
of any omnwoabiidiesss 41 to 47, wherein the optical axis eCTaEz2adoes®st ati on
means, and the optical axis of the optical detector which is used to

receive the light emtted fromsaid fhgor escent analyte with a wavel ength
di stingui shable fromthe predeterm ned”wavel ength of (a), are arranged at
an angle to each other. 49.The device of any one of the preceding itens,

wherein saj d epfd %@Eﬁo%rbffﬁ?@rb?nea&dtéﬁéﬁj 0 8Pl % Cithe AR £68 Alio@sBemRAfinAs! ¥
separated. WD 2011/ 012646PCT/ EP2010/ 060957 74 50. The device of item 49,

wherei n sai d eetyated prae iasrhouag iy 1he seeand e9pi cal detector is/are novabl e.
51. The devi ce of any one of the precedl ng itens, further conprising neans
to Sdetermne:_the oca]tlon of the p P of the e¥ and/ or the area of

sai d portl%n o-lfhetrﬁ%thﬁﬁﬁ 'Ite”i‘ﬂ?’s‘ﬁ"é?fe'(”aﬁa ﬂa”r?é‘?%?fa”tt%'y'?é%b%?"ti"lgi‘éeddﬂﬁ?"ld of said
eye i 15 step (Wubjet052. The device of any one of the preceding itens, wherein
said device is or conprises an eyeglass. 15

15. The method of item 14, wherein said activation precedes step (b).

16. The method of any one of items 1 to 4, wherein the fluorescent analyte is the

10 fluorescent entity.

17. The method of any one of the preceding items, wherein said fluorescent analyte
is to be administered to said subject.

15 18. The method of item 11, wherein said fluorescent entity is to be administered to
said subject.

19. The method of item 8, wherein said target is to be administered to said subject.

20  20. The method of any one of items 17 to 19, wherein said administration of said
fluorescent analyte, said fluorescent entity and/or said target precedes step (b).

21. The method of any one of the preceding items, wherein step (b) is characterized
by the step of receiving light emitted from said fluorescent analyte with a
25 wavelength distinguishable from the predetermined wavelength of (a), exclusively
determining the amount of light emitted through the eye of said subject, thereby:
(i) determining the presence of said fluorescent analyte;
(i) quantifying the blood level of said fluorescent analyte; or
(iii) monitoring or determining the blood clearance of said fluorescent
30
22. The method of any one of the preceding items, wherein said light which is
emitted from said fluorescent analyte with a wavelength distinguishable from the
predetermined wavelength of (a), is exclusively received through the eye of said
subject.



75 Clains 1. A non-invasive nethod of nonitoring or determ ning the bl ood

cl earance of a fluorescent anal yte which conprises a

f | uor escew0 2enitditgasand a second entity, in a 5subject, eocmmPReivOgshe St eps
of: (a) directing excitation light of at |east one predeterm ned wavel ength
onto a delineated region conprising at, | east a portion of the pupil of said
subject, to excite the fluorescent ent?ty, (b) receiving light emtted from
said fluorescent analyte with a wavel ength 10di sti ngui shable fromthe

pr edet er janed M@Wﬁétﬁ&%#brf?{ogé%ﬁ lthetd?éééld% iteh, @M@reﬁ]fi_ndé);s?iosé%jté%hligﬁther eby

nonitoring or determning ood cl earance of sal uorescent anal yte.

2. A non- i nvasidfeanERbA N6 PIRYSHI YA hiyay lensinds Exekipbieveliracted i@ dcent

anal yte 15whi cleliféHidy legR® cBmblislRg 8868 Ritlohloy tRfipRopeiPambeatity, in a
subj ect, conprising the steps of: (a)directing excitation |ight of at |east
one predeterm ned wavel ength onto a delineated region conprising at | east a

poE L l) on of4.t heTnléuﬁuiﬁthonofSai)go?elbjf aed ,pééc?ldihéCi'tetn&‘, tthendrl cltm;ﬁsmgrﬁte@mé)i ty,

20 receivin ight. emtted. fr sai uorescent analyte with a

covel eroth i etedlhicadiant S EST TRE e Hub R R AR Bk e Rt

t hrough t he eydstinfuistaabtk ferbjtrecpredétheniedd wausdertgtt ¥fi (ay frohefultherodgibeyefl of a

fl uorescent ar{ﬁ% Ao 253. A non-invasive nethod of determ ning the presence

of a fluorescen abﬁ%(it'yte whi ch conprises a fluorescent entity and a second

entity, in the blood of a subject, conprising or consisting of the steps:
10 25. The method of item 24, wherein the further regions comprise at least a part of an
organ, lymph nodes, blood vessel networks or nervous cell system.

26. The method of item 25, wherein said organ is selected from the group consisting
of the heart, liver, kidneys, spleen, bladder, lungs and brain, bladder and/or liver
15 being preferred.

27. The method of any one of the preceding items, wherein the subject is an animal,
preferably a human.

20 28. The method of any one of the preceding items, wherein in (b) said light with a
wavelength distinguishable from the predetermined wavelength of (a) is received
with an optical detector.

29. The method of item 28, wherein said optical detector:
25 (i) comprises a pre-determined or tunable filter upstream of said detector,
and/or
(i) separates the predetermined wavelength of the excitation light, used in

(a).

30 30. The method of item 29, wherein said filter rejects the predetermined wavelength
of the excitation light, used in (a).

31. The method of any one of the preceding items, wherein the optical axis of an
excitation means which is used to direct the excitation light of at least one



(a) directing excitation |ight of at

onto a delineated region conprising at |least a portion of the pupil
subj ect, 8Oto11eMedd6e the fluorescent entity, (b) recei vieog/Eregle®saitt ed
fromsaid fluorescent analyte with a wavel ength di stinguishable fromthe
predet ermi ned wavel ength of (a), throygh the eye of said subject, thereby
determ ning the presence of said fluorescent analyte in the blood of said

subj ect .
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32.

33.

34.

35.

36.

4. 5 5. 6. 10
predetermined wavelength onto a delineated region comprising at least a portion

of the pupil of the subject to excite the fluorescent analyte, and the optical axis of
the optical detector which is used to receive the light emitted from said
fluorescent analyte with a wavelength distinguishable from the predetermined
wavelength, are arranged at an angle to each other.

The method of any one of the preceding items, wherein the excitation means
which is used to direct the excitation light of at least one predetermined
wavelength onto a delineated region comprising at least a portion of the pupil of
the subject to excite the fluorescent analyte, and the optical detector which is
used to receive the light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength, are spatially separated.

The method of any one of the preceding items, wherein said optical detector is or
comprises a photodiode, a photoconductive cell, a charge coupled device (CCD),
or a complementary metal oxide semiconductor (CMOS).

The method of any one of the preceding items which is for determining the
presence, quantifying the blood level, monitoring or determining the blood
clearance of a drug, an antibody or a functional fragment thereof, a protein, a
peptide, an enzyme, a nucleic acid for example siRNA, a polysaccharide, a lipid,
a receptor, a receptor ligand, a pathogen, a virus, a bacterium, a cell, a cellular
target, and/or a tumor antigen in the blood of a subject, for determining the
dissolution kinetic of a pharmaceutical or diagnostic composition, and/or for
evaluating the elimination pathway of a substance.

The method of any one of the preceding items, wherein steps (a) and/or (b)

further include determining the location of the pupil of the eye.

The method of any one of the preceding items, further comprising:
(i) determining the area of said portion of the pupil in step (a), and/or
(i) determining the area of the pupil of said eye in step (b).

| east one predeterm ned wavel ength

of said



7 15 20 8. 25 09. 10. 30 11. 35 The nethod of any one of clains 1
or 2, wherein said light received in step (b) is conpared with a reference
val ue, thwoebi/012646 PCT/EP2010/060957

72

37. The fluorescent label as defined in any one of the preceding items, which is
selected from the group consisting of quantum dot agents, fluorescent dyes, pH-
sensitive fluorescent dyes, voltage sensitive fluorescent dyes, and fluorescent
labeled microspheres.

5
38. A fluorescent analyte or fluorescent label as defined in any one of the preceding
items for use in any one of the preceding methods.
39. Use of a fluorescent analyte or fluorescent label as defined in any one of the
10 preceding items for the preparation of a diagnostic composition which is to be

employed in any one of the preceding methods.

40. A device for use in any of the methods defined in the preceding items.

15 41. A device for use in any of the above defined methods, which comprises:

(a) excitation means to direct excitation light of at least one predetermined
wavelength onto a delineated region comprising at least a portion of the
pupil of the subject to excite the fluorescent analyte; and

(b) an optical detector to receive exclusively the light emitted from said

20 fluorescent analyte with a wavelength distinguishable from the
predetermined wavelength of (a).

42. A device for use in any of the above defined methods, which comprises:
(a) excitation means to direct excitation light of at least one predetermined
25 wavelength exclusively onto a delineated region comprising at least a
portion of the pupil of the subject to excite the fluorescent analyte; and
(b) an optical detector to receive the light emitted from said fluorescent
analyte with a wavelength distinguishable from the predetermined
wavelength of (a).
30
43. A device for use in any of the above defined methods, which comprises:
(a) excitation means to direct excitation light of at least one predetermined
wavelength exclusively onto a delineated region comprising at least a
portion of the pupil of the subject to excite the fluorescent analyte; and



(1) quantifying the blood | evel of said fluorescent analyte; or (ii)

determ ning the bl ood cl earance of said fluorescent analyte. The net hod of
any one obocbaiorse4d to 4, wherein said second entity coRrpTiEPesioac@sAgNOSti C
and/ or therapeutic agent. The nethod of any one of the preceding clains,
wherein said second entity conprises §% | east one epitope binding domain
which is specific for a target. The method of any one of the preceding
clainms, wherein step (b) is characterized by the step of receiving |ight

enitted from §8) d fdn t%%P@é‘t%ct%'F% Yéd’en)’é é%bl@sn\/@y@rh@ﬂéﬂt*bn%éa'fRﬂ%§uGab| e
fromthe pr edet erm ned wavel enﬂ , exclusively determ ning the

anount of |ight enift4os@sgait ytteh‘é'tay%wéf’ekedﬁgdh S rtishaerfery:thei )

determ ning the presaeamifedsmivlichyt@r ggcent analyte; (ii) quantifying the
bl ood | evel of said fluorescent analyte; or (iii) nonitoring or determning

t he bl ood cl earance of said fluorescent The nmet hod of any one of the

precedi ngi4xl aimsevwfer@iennaaj/ gf the gbdvendufiadd methe s tviitish dJontpiseal d f 1 uor escent
analyte with wavel en i stingui shabl e fromt redet ermi ned. wavel engt h
o (3¢ T's exdrliol efitoBetad® Bitpd R s B oo AT 6T Bl vl et nod
of any one of the praveldythgpntd aldeﬁr;eatdrderreglom domp(na)mgsaalerdustea(pontlan iobtmel i ght of

at | east one predeter ﬂﬁgsﬁ'@é/ Q)%tut?tﬂeﬂu% grﬁl ly%éhgﬁd'e(:ted onto a

del i neat ed region éb rls ng € pupil of said

subj ect. The rfel hodinobptmaly datnetoofto traeeiver ﬁ@eh@M@mﬂM oM fkaidt ferescontpr i si ng
step ) determ ni e e wWith a
vvavell(eOrC]gt h disti ngl%ggwegma'thf ?O%asgleﬁ%ﬁggﬁﬁr\eﬁﬁhhg ﬁg@]elrﬂﬁaengﬂﬁé%%rﬁ?ad, from
further regions of wavelesgtbjogt).arfhe net hod of any one of the preceding

claims, wher eip) ¢ NGy ORkiiG udind GusREy D bhBLM foholhgh oulpat one

predeterm ned vvavel ength which is direc {ed onto a |neate region
conprising at Ieasteyaobﬁﬁ"ﬂﬁlémeﬁ‘éf the pupil of the subject to excite 77 the
fluorescent analyte, and the optical axis of the light emtted fromsaid
fluorescent analyte with a wavel ength di stingui shable fromthe

pr edeer ihed WEWEVERGT ANY %Wee"fa{'ief*ﬁrﬁeta 4t WheICRgIeORtigalglelastascR@prises

a pre-determined or tunable filter which is connected upstream of said detector.

46. The device of any one of items 41 to 45, wherein said optical detector separates
the predetermined wavelength of the excitation light, used in (a).
20

47. The device of item 45, wherein said filter rejects the at least one predetermined

wavelength of the excitation light, used in (a).

25  48. The device of any one of items 41 to 47, wherein the optical axis of said
excitation means, and the optical axis of the optical detector which is used to
receive the light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength of (a), are arranged at an
angle to each other.

30

49. The device of any one of the preceding items, wherein said excitation means and

said optical detector are spatially separated.



512. The net hod of any one of the preceding clains, wherein the excitation
means which is used to direct the excitation |ight of at |east one

pr edet er woedivaY@bengt h onto a del i neated regi on conpr PESTEP2@D/0b@ast a
portion of the pupil of the subject to excite the fluorescent analyte, and
the optical detector which is used to7[1ecei ve the light emtted fromsaid
fluorescent analyte with a wavel engt h 10di sti ngui shable fromthe

predet erm ned wavel ength, are spatially separated. 13. The method of any
one of thg) pregrdicNe oF AiTEo W& Binissid| XkitdlBh SidEh8 bdof §id BFRBEMGSstor
quantifying the blood | evel, nonitoring or determ ning the blood clearance
of a drug, an gAEiMO@P'er a functional fragnent thereof, a protein, a 15
peptide, an enzyne, a nucleic acid for exanple si RNA, a pol ysaccharide, a
lipid, a receptor, a receptor ligand, a pathogen, a virus, a bacterium a
cell, a c®l1ul'de tansgep’ adh@reof he deﬁt'ﬁﬁ%’l NS HOMHRNSIBE TBFANs Qubj ect
for determ ni ngtdrimtedi ssol uti on kinetic of a pharnmaceutical or diagnostic
conposition, agnd/or, for evalyatin e elimmpation pathway of a substance.
20 14. The rre?(Pnod dpe I(éﬁ?/t'OBr?éH}?fputpﬁétg?&‘f%cﬂnﬂprcl ai ns, wherein in (b) said
light with a witvel emgateadf sdid potios béthE eupit instdphie), pneé/detheraneanefdhevpmell engt h
of (a) is received Wéé'gea 'nosrt)éd ?I detector. 2515. The nethod of claim 14,
wherein said opti cal “detéetor @") conprises a pre-determ ned or tunable
filter upstream of said detector, and/or (ii) separates the predeterm ned
wavel.ength, of e jtatjon | j 8. od of claim
15, V\]In%gr e%bh sa-litr% P ?ff(fcéeioﬁrdg?e%dés %Pﬁ%e %?ée‘C g{ngr é]%q%]séd\ﬁ%géﬁl %-A?n(gt({wé‘%%? 'g h(ge)r
excitation |i gemprisgseh ¢yegleay..

15
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1. A non-invasive method of monitoring or determining the blood clearance of a

fluorescent analyte which comprises a fluorescent entity and a second entity, in a

subject, comprising the steps of:

(a)

directing excitation light of at least one predetermined wavelength onto a
delineated region comprising at least a portion of the pupil of said subject,
to excite the fluorescent entity,

receiving light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength of (a), through the eye
of said subject, thereby monitoring or determining the blood clearance of
said fluorescent analyte.

2. A non-invasive method of quantifying the blood level of a fluorescent analyte

which comprises a fluorescent entity and a second entity, in a subject, comprising

the steps of:

(a)

directing excitation light of at least one predetermined wavelength onto a
delineated region comprising at least a portion of the pupil of said subject,
to excite the fluorescent entity,

receiving light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength of (a), through the eye
of said subject, thereby quantifying the blood level of a fluorescent

analyte.

3. A non-invasive method of determining the presence of a fluorescent analyte

which comprises a fluorescent entity and a second entity, in the blood of a

subject, comprising or consisting of the steps:

(a)

directing excitation light of at least one predetermined wavelength onto a
delineated region comprising at least a portion of the pupil of said subject,
to excite the fluorescent entity,

receiving light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength of (a), through the eye
of said subject, thereby determining the presence of said fluorescent
analyte in the blood of said subject.
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The method of any one of claims 1 or 2, wherein said light received in step (b) is
compared with a reference value, thereby:

(i) quantifying the blood level of said fluorescent analyte; or

(i) determining the blood clearance of said fluorescent analyte.

The method of any one of claims 1 to 4, wherein said second entity comprises a
diagnostic and/or therapeutic agent.

The method of any one of the preceding claims, wherein said second entity
comprises at least one epitope binding domain which is specific for a target.

The method of any one of the preceding claims, wherein step (b) is characterized
by the step of receiving light emitted from said fluorescent analyte with a
wavelength distinguishable from the predetermined wavelength of (a), exclusively
determining the amount of light emitted through the eye of said subject, thereby:
(i) determining the presence of said fluorescent analyte;

(i) quantifying the blood level of said fluorescent analyte; or

(iii) monitoring or determining the blood clearance of said fluorescent

The method of any one of the preceding claims, wherein said light which is
emitted from said fluorescent analyte with a wavelength distinguishable from the
predetermined wavelength of (a), is exclusively received through the eye of said
subject.

The method of any one of the preceding claims, wherein in (a) said excitation
light of at least one predetermined wavelength is exclusively directed onto a
delineated region comprising at least a portion of the pupil of said subject.

The method of any one of the preceding claims, further comprising step (c)
determining light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength of (a), from further regions of
the subject.

The method of any one of the preceding claims, wherein the optical axis of the
excitation light of at least one predetermined wavelength which is directed onto a

delineated region comprising at least a portion of the pupil of the subject to excite
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13.

14.

15.

16.
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the fluorescent analyte, and the optical axis of the light emitted from said
fluorescent analyte with a wavelength distinguishable from the predetermined
wavelength, are arranged at an angle to each other.

The method of any one of the preceding claims, wherein the excitation means
which is used to direct the excitation light of at least one predetermined
wavelength onto a delineated region comprising at least a portion of the pupil of
the subject to excite the fluorescent analyte, and the optical detector which is
used to receive the light emitted from said fluorescent analyte with a wavelength
distinguishable from the predetermined wavelength, are spatially separated.

The method of any one of the preceding claims which is for determining the
presence, quantifying the blood level, monitoring or determining the blood
clearance of a drug, an antibody or a functional fragment thereof, a protein, a
peptide, an enzyme, a nucleic acid for example siRNA, a polysaccharide, a lipid,
a receptor, a receptor ligand, a pathogen, a virus, a bacterium, a cell, a cellular
target, and/or a tumor antigen in the blood of a subject, for determining the
dissolution kinetic of a pharmaceutical or diagnostic composition, and/or for
evaluating the elimination pathway of a substance.

The method of any one of the preceding claims, wherein in (b) said light with a
wavelength distinguishable from the predetermined wavelength of (a) is received
with an optical detector.

The method of claim 14, wherein said optical detector:

(i) comprises a pre-determined or tunable filter upstream of said detector,
and/or

(i) separates the predetermined wavelength of the excitation light, used in

(a).

The method of claim 15, wherein said filter rejects the predetermined wavelength
of the excitation light, used in (a).



