WD 2006/ 072580 PCT/ EP2006/ 000058 1 Use of evani ne dyes for the diagnosis of
proliferative di seases The present invention concerns the use of cyanine
dyes, in SF64, 5-29, 5-36, and/or 5 5-41 for_the diagnosis of
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the second | eadi ng cause of death anpbng Anericans and is responsi ble for one
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cancer fatalities could be reduced substantially by early diagnosis of
cancers. Therefore, cancerBaskgeesmdhof the ipeentiooul ar screening 20 tests for
breast, cervical and colorectal cancers could significantly reduce the
nunber of deaths fromthis diseases by finding themearly when they are
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interpretation of imaging data by the radiologist. The spatial resolution
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whi cRubanBially by early diagnosis of cancers. Therefore, cancer screening in particular screening

20  tests for breast, cervical and colorectal cancers could significantly reduce the number of
deaths from this diseases by finding them early when they are most treatable. Screening tests
for breast, cervical and colorectal cancers may actually prevent these cancers from ever de-

veloping by detecting treatable pre-cancerous conditions.

25  Ideally screening methods are sensitive and specific, can be performed rapidly, are none-
invasive, cheap and are associated with no or only neglectable side effects. For the screening
for, e.g. mammary tumors the currently established screening standard involves x-ray imaging
of the breast tissue a procedure which is also called mammography. Other methods involve nu-
clear magnetic resonance imaging, ultrasonography and thermography. By far the most

30 widely administered screening method is x-ray mammography, which has a high specificity
(about 80%), however, the sensitivity depends largely on the interpretation of imaging data by
the radiologist. The spatial resolution of ﬁlammography is low and tumors detected usually
have a size of 1 cm or larger. However, mammography has been associated with a significant

and cumulative risk of radiation exposure in particular in premenopausal woman, which have



WO 2006/ 072580 PCT/ EP2006/ 000058 2 denser breast tissue and require hlgher
radi ati on dosages as ol der woman to obtain a sufficient sensitivity.
Manmmogr apky 29 0 been criticized for the forceful ul ati on of the
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20  as a diagnostic tool for breast cancer by transillumination. Transillumination, however, had
low spatial resolution and afforded little in spectral quantification of the lesions detected.
Hence, transillumination did not attain sufficient sensitivity and specificity to be used clini-
cally. Vast improvements in the mathgmaticalmodelling of light propagation in tissue com-
bined with technological advances have now made possible the application of tomographic
25  principles for imaging with diffuse light. Diffuse optical tomography has dramatically im-
proved the ability to localize and quantify tissue structures with light. Furthermore, the
method employs none-ionizing radiation and uses relatively low costs instrumentation, which
makes it suitable for mass screening of breast or other cancers accessible by light. Fluoro-
chromes like, e.g. indocyanine (ICG, which is an absorber and fluorophor in the NIR) have
30  been used as contrast agents. For DOT using FCG as contrast agent it has been reported that
ductal breast carcinomas with a size of 1 cm and larger could be detected at a concentration of
0.25 mg/kg body weight. Other fluorescent contrast agents, which can be used in near-

infrared fluorescent contrast imaging are described in, for example, EP 1 113 822 A1 and Kai



30 been used as contrast agents. For DOT using FCG as contrast agent it has
been reported that ductal breast carcinomas with a size of 1 cmand | arger
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technical and scientific terns used herein have the sanme nean- ings as

commonl y understood by one of ordinary skill in the art. Preferably, the
ternms used herein are L gd?B %@Qﬁr' Oidvantipp ™! tilingual gl ossary of
bi o- technol ogi cal ter(r?géth?n %r eco%ﬁdat@gﬂs ", Leuenberger, HGW
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inmply the 1nclusion off a stated 1nte or step or group of Integers or

st epdederibedbrein38s these exayt vanyoit wfalsnto bd lnaderstobé ghat the tamepology gealip of
i nteger  or step. Several  dog ,ments,aie ci.ited throughout .t he text c?f this
speci pqeg:a{si%ﬁ therIHRO%ss 0 ﬂ@cgg@grpém%l ar embodiments only, and is not intended to '

limit the scope of the present invention which will be limited only by the appended claims.

20  Unless defined otherwise, all technical and scientific terms used herein have the same mean-

ings as commonly understood by one of ordinary skill in the art.

Preferably, the terms used herein are defined as described in "A multilingual glossary of bio-
technological terms: (ITUPAC Recommendations)", Leuenberger, H.G.W, Nagel, B. and Kibl,
25 H. eds. (1995), Helvetica Chimica Acta, CH-4010 Basel, Switzerland).

Throughout this specification and the claims which fbllow, unless the context requires other-
wise, the word "comprise", and variations such as "comprises" and "comprising", will be un-
derstood to imply the inclusion of a stated integer or step or group of integers or steps but not

30 the exclusion of any other integer or step or group of integer or step.

Several documents are cited throughout the text of this specification. Each of the documents
cited herein (including all patents, patent applications, scientific publications, manufacturer's

specifications, instructions, etc.), whether supra or infra, are hereby incorporated by reference
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(1) Redifry skl ithelagt that cilly b&hodBTedrst stbbtitut&RPfor Bee methbdyescebed hereiho L7 are
t he same of different and each is a substituted or unsubstituted nethane or
L3 and L5 together forma five or six-menbered ring and L4 is nethane
substituted by ‘alkyl having 1 to 4, e.g. 1, 2, 3, or 4, carbon atons, R
and R2 are |l ower alkyl having 1 to 5, e.g. 1, 2, 3, 4, or 5, carbon atons
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optionally substituted, R3 to R10 are the same or different and each is a
hydr dgvamtcss thej the peayiowsty knawrecazepanngs enserding wdpBawdi(Dgr oup, a hydr oxyl
group, an al kyl (sul foal kyl)am no group, a bis(sulfoal kyl)am no group, a
sul f oal koxy group, a (sulfoal kyl)sul fonyl group or a (sulfoal-

kyl ) am nosul fonyl RBoup and X and Y are the sanme or diFH erent and each is a

group of the_  fornula (I1) R11 25 R12
R A 23 45 67 RS
l L= —P=—P=C—(=(
RS \ \ R9
rRe R1 R2 R10

@

15  wherein L' to L7 are the same of different and each is a substituted or unsubstituted methane
or L? and L’ together form a five or six-membered ring and L* is methane substituted by alkyl
having 1 to 4, e.g. 1, 2, 3, or 4, carbon atoms, R’ and R? are lower alkyl having 1 to 5, e.g. 1,
2, 3, 4, or 5, carbon atoms and are substituted by a sulfonic acid group, or aryl or heteroaryl
optionally substituted, R? to R are the same or different and each is a hydrogen atom, a sul-

20  fonic acid group, a carboxyl group, a hydroxyl group, an alkyl(sulfoalkyl)amino group, a
bis(sulfoalkyl)amino group, a sulfoalkoxy group, a (sulfoalkyl)sulfonyl group or a (sulfoal-
kyl)aminosulfonyl group and X and Y are the same or different and each is a group of the
formula (IT)

R11

+

s R12
(1D

wherein R'! and R'? are unsusbstituted lower alkyl having 1 to 5, e.g. 1, 2, 3, 4, or 5 carbon
atoms and pharmaceutically acceptable salis there, e.g. Na, K, Ca, Mg*" etc. These com-



(I'1) wherein R11 and R12 are unsubbstituted |lower alkyl having 1 to 5, e.g.
1, 2, 3, ﬁ,ozg%/@ rbon atonms and pharmaceutically acceptable salts there,
e.g. Na, K thﬂ etc. These com WD,2006/ 072580 PCT/ EBSGIE208(00%88 5
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Particular preferred compounds to be used in the context of the present invention are one or

more of the compounds with the structure according to formulas (IIT) to (VI)

SO;
CH; CH; cH;

CH=CH-CH=C-CH=CH-CH

(CH,),S0;, (CH,),S0;

10 (1),

O —g=0
Yoo
O- o) Na

av)




(V) WD 2006/ 072580 PCT/ EP2006/ 000058 6 5-41 Na O S/O\ ONa o O N~ N- O
Na+ oz~s O 0:=T: :: which is also known by the nane SF64, 5-29, 5-36, and

5-41, and i ¥i de a signal with a specificity and i.tivi
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sufficient for routine screening for proliferative disea

per kg body wei ght which are significantly |ower than anounts per kg body

wei ght whi ch have been uged in the prior art to obtakg»sufficient

specificity and sbusiﬂkgléy. Thus, the conpounds u | @ according to the
5-29, 5-36°g¢ind 5-41,
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present invention and.i% particul ar SBg
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cyani ne dyes like, e.g. I1CG
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the long termsurvival of the Uiagnosed patiefit. 15 Tunors with a dianeter
of 1 cmor nore have al readp=a4{racted endothe=@l cells to formnew
capillaries, i.e. have been ndo-9Qasul ari zed, ngtave often already rel eased
tumor cells into the blood of Iynph circul ation. However, tunmors with a

di aneter of 3 nun or |less are oftencgygt vascul ari zed and have st opped
further growh due to a lack of nutrients. Since vascularization of the
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Accordingly, a first aspect of the invention js the use of a canpound
accor §Pwmgoanssrusablg ageqrding to the present invention and in particular SF64, 5-29, 5-36, and

5-41, surprisingly can be administered in very small amounts and consequently with a low po-
tential for toxic side effects. In addition the tumors detectable at this low concentration are as
10 small as 3 mm in diameter and such significantly smaller than the tumors previously detected
using other cyanine dyes like, e.g. ICG, for which detection limit are tumors of a size of 1 cm,
i.e. comparable to x-ray mammography. The ability to detect tumors as small as 3 mm
represents a significant advancement over the ability to detect tumors down to a size of 10
mm and has tremendous implications for the long term survival of the diagnosed patient.
15  Tumors with a diameter of 1 cm or more have already attracted endothelial cells to form new
capillaries, i.e. have been neo-vasularized, and have often already released tumor cells into the
blood or lymph circulation. However, tumors with a diameter of 3 mm or less are often not
vascularized and have stopped further grthh due to a lack of nutrients. Since vascularization
of the tumor is a prerequisite for further growth these tumors will only advance, if they de-
20  velop the capability to atiract endothelial cells. Consequently, the chances of preventing a
cancer from ever developing into a life threatening disease is much higher, if the tumor can be
detected already at a size where it is much less likely to have spread through the body and/or

have attracted endothelial cells to form new capillaries.

25  Accordingly, a first aspect of the invention is the use of a compound according to formula (I)
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having 1 to 5, e.dg*1, 2, 3, 4, or 5 carbon 15 atons Rt0a pharnaceutically

acceptabl e salt thereof, for the preparation of a diagnostic com position
for the detection of a proliferativél)di sease, wherein the diagnostic
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one or, nore of the conpounds with the structure according to fornmulas (111)
td ( \Rz) arg lovggr-allgd hagingck ta §xeg- b2=3C4, efadn carbon atoms and are substituted by a

sulfonic acid group, R® to R are the same or different and each is a hydrogen atom, a sulfo-

.. an
%,8 a sul foal | coxy

)

nic acid group, a carboxyl group, a hydroxyl group, an alkyl(sulfoalkyl)amino group, a

bis(sulfoalkyl)amino group, a sulfoalkoxy group, a (sulfoalkyl)sulfonyl group or a (sulfoal-

kyDaminosulfonyl group and X and Y are the same or different and each is a group of the
10  formula (II)

R11

R12
| D
wherein R!! and R'? are unsusbstituted lower alkyl having 1 to 5, e.g. 1, 2, 3, 4, or 5 carbon
15 atoms or a pharmaceutically acceptable salt thereof, for the preparation of a diagnostic com-
position for the detection of a proliferative disease, wherein the diagnostic composition com-
prises the compouhd in an amount of less than 0.5 and more than 0.001 mg/kg body weight

per diagnostic application.

20  Particularly preferred compounds to be used in the context of the present invention are one or

more of the compounds with the structure according to formulas (III) to (VI)

3 3
-0 )
3 S0;
CHj, CH, CH; i
¥ l
l CH=CH-CH=C-CH=CH-CH

(CH,), S0, (CH,),S0;

(I,



(cH2) zso; (a-12),so; (111), WD 2006/ 072580 PCT/ EP2006/ 000058 8 Na+ Na+

5-29 0 B0 0 N+~ 0 -0 0~ i=00 0 Na+ (IV) b5- ~0 rs 0- 0 O
S777 O=S= 002(90% + (V) 5-41 Na /0 ,0SiO~ONa - 0 3"%@’6"%’@“’5& Na+
(VI) or pharmaceutically acceptable salts thereof, for the preparation of a
di agnostic conposition_ for the detection of a proliferative disease,
wherein the di agacggi@\ c'%mosition cq\lrmg)ises t he J( a(:@'rrpound I n an anount

of less than 0.5 and gtsr/’e t han 0. 001 r?g kg body wei per di agnos- tic
appl i cation. WO 2006P073 560 9 o

(VD

or pharmaceutically acceptable salts thereof, for the preparation of a diagnostic composition
for the detection of a proliferative disease, wherein the diagnostic composition comprises the
10  compound in an amount of less than 0.5 and more than 0.001 mg/kg body weight per diagnos-

tic application.



The ability of the hydrophilic compounds usabl e according to the present

i nvention and in particular of the cyanine dyes SF64, 5-29, 5-36, and 5-41
to act as Bdo gent is in part determ ned by oxy i oxy- henogl obi n
concentrapﬁgnsﬁmg%g%d oxi dant saturatign, contrast 5 ageﬁ&”&ﬁ‘ﬂ?&mmﬁto

ti ssue and organi cal concentration, however, it is possible to increase the
specificity and/or sensitivity of the conpounds usable according to the
present invention and in particular of SF64, 5-29, 5-36, and 5-41 by
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20 pl5™, ps3, AFP, B-catenin, caspase 8 P53, p21 e mutations, Ber-abl fusion product '
MUM-1 MUM-2, MUM-3, ELF2M, HSP70-2M, HST-2, KIAA0205, RAGE, myosin/m, 707-
AP, CDC27/m, ETV6/AML, TEL/Amll, Dekcain, LDLR/FUT, Pml-RARa, TEL/AMLI;
Cancer-testis (CT) antigens, in particular NY-ESO-1, members of the MAGE-family
(MAGE-A1, MAGE-A2, MAGE-A3, MAGE-A4, MAGE-A6 MAGE-10, MAGE-12),

25 BAGE, DAM-6, DAM-10, members of the GAGE-family (GAGE-1, GAGE-2, GAGE-3,
GAGE-4, GAGE-5, GAGE-6, GAGE-7B, GAGE-8), NA-88A, CAG-3, RCC-associated anti-
gen G250; Tumor virus antigens, in particular human papilloma virus (HPV)-derived E6 or
E7 oncoproteins, Epstein Barr virus EBNA2-6, LMP-1, LMP-2; overexpressed or tissue-
specific differentiation antigens, in particular gp77, gp100, MART-1/Melan-A, p53, tyrosi-

30  nase, tyrosinase-related protein (TRP-1 and TPR-2), PSA, PSM, MCIR; widely expressed
antigens, in particular ART4, CAMEL, CEA, CypB, HER2/neu, hTERT, hTRT, ICE, Mucl,
Muc2, PRAME RU1, RU2, SART-1, SART-2, SART-3, and WT1.
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preferred embodi mént the target g conpounds bind to the ang| genesi s
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parti erred t struc S
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conmponént that binds to these structures is preferably a peptide’ (am no acid
@Rai rsostiatimy, platelet factor IV, TIMPs MMP inhibitors, PEX, METH 1, METH-2, IFN-q, -3, -y,

1P-10, 1L-4, IL-12, TL-18, prolactin, VEG]I, fragment of SPARC, osteopontin fragment or

maspin (Carmeliet, P. and Jain, R.K. (2000) Nature 407: 249-257; Yancopoulos, G. D. et al.

(2000) Nature 407: 242-248; Bergers, G. and Benjamin, L.E. (2002) Nature Reviews Cancer

3: 401-410; Hendriks, MLI.C. et al. (2002) Nature Reviews Cancer 3: 411-421).

In a preferred embodiment the targeting compounds bind to the angiogenesis specific factors
ED-BF, VEGFR or endoglin. Out of those ED-BF is a particular preferred target structure.
ED-BF is splice variant of fibronectin also called oncofoetal fibronectin, which is specifically

30 formed in newly grown microvascular structures during angiogenesis.

The component that binds to these structures is preferably a peptide (amino acid chain with

two to 50 amino acid residues), a protein (amino acid chains with more than 50 amino acid



two to 50 amno acid residues), a protein (amno acid chains with nore than
50 am no g shoyP2P6/ 072580 PCT/ EP2006/ 000058 wu resid ic acid,
a small nolecule, or a sugar. In the ggmainder of this ?S@FH%(Q,Q%%%
peptides and proteins are also comonly referred to as pol ypeptides.
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afd oésset incprtifirhiing eells e thedsicibity @f poolifamptidg eelln like mp vessilagizéd aynent s,

e.g. Fv, . Fab, Fab'., F(ab')2, Fabc ach;. si e _chai nt i - dies, e.g.
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has he@nifl@smiatdtdin Maldfed, bbRibadib! SorAbidin AedlsiRs f Visobbivintestidd] gpd E8 (see
Viti F. et al. (1999) Cancer Res. 59:347-352), the BC-1 nonoclonal "anti body
15 déiler(VBRManh atognesueut@ansip1 and weirotensia anblogigsaewsrapeptide Heandydnat donm
deposited at t uro pean Collection.of Anipal Cell. Cultur Por t.on Down,
Sal | SBEHRS ARy, EaiSe es e B oA s MR DR ver <! on
titber 8pd doibm &iﬁﬁﬁ&%ﬁﬁ%ﬁ&ﬁé,%% DB, My 'FEP'S, FABE HabhCsivile 2Asin \dAtisequences
di scl osed in WD 97/ 45544 Al, the antibodies against ED-BF with the specific
VL arfwdigsl sgginghe dininFys(sobwe) and digbod®s5857 A2, the anti bodi es agai nst 20

ED-BF with the specific VL and VH sequences di sclosed in WD 01/62800 Al and
AP38 and AP39 (Marty C, at al. (2001) Protein Expr. Purif. 21:156-64).

Ant i bR Uires vaRes bl hicht 2uiEbHi BFhashRe dBREBed Rithe Wedatufe HGhAab@ &y ED-BRt al .
(2004) Curr Pharm Des. 10:1537-49. Al these antibodies or antibody binding

frag andiBfeseoVitt Enettad (L8 GascerRysodRpeE B 82)s thedd G-l anenaslinabantbodponent i n

360" ChSEAS 88 Ol 0 81 SOl MU Bon e L B sl o0
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devel'oped by Genentech and Rochej, the anti-VEGFR'1 antibody mAb 6.12, the
ful | YB804AEH enn ¢hivedrRr hemaniz¢dovatsien thexeof2ibe anhibodieamgainet EDLBE with thg human

o1 NECER,S Dy (oL 20 G0, S8 BTl ekl E5Eg( v
Cur r eith G dpeific Vi, M g WeatientEediaslBstd iaSWOX 69/5857 ABSthk. antibodies against
20 ED-BF with the specific Vi, and Vg sequences disclosed in WO 01/62800 Al and AP38 and
AP39 (Marty C, et al. (2001) Protein Expr. Purif. 21:156-64). Auntibodies specific to ED-BF
have been reviewed in Ebbinghaus C, et al. (2004) Curr Pharm Des. 10:1537-49. All these
antibodies or antibody binding fragments thereof can be used as angiogenesis specific binding

component ina preferred use of the present invention. Particularly preferred antibodies are

25 L19, E8, AP 38 and AP 39 or binding domain comprising fragments thereof.

Antibodies for VEGF-R include Bevacizumab (Avastin™, rhumAb-VEGF developed by
Genentech and Roche), the anti-VEGFR-1 antibody mAb 6.12, the fully human anti-VEGFR-
2 antibodies IMC-2C6 and IMC-1121, the fully human anti-VEGFR-3 mAb HF4-3C5 (all
30 Imclone Systems Inc.), and KM-2550 (Kyowa Hakko Kogyo Co. Ltd.), an anti-VEGFR-1
antibody (Salgaller ML (2003) Current Opinion in Molecular Therapeutics 5(6):657-667).
Antibodies for endoglin include: SN6h, SN6, SN6a, SN6j, P3D1, P4A4, 44G4, GRE, E-9,
CLE-4, RMACS, PN-E2, MAEND3, TEC4, TEC11, Al1, 8E11. Clone SN6h has been used

extensively to study expression of endoglin in different tumor entities by immunohistochem-



Anti bodi es for endoglin include: SN6h, SN6, SN6a, SN6j, P3Dl, P4A4, 444,
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selectins, In particula G-, TG, CEA, Lewis™ Y, CD 20, CD 33, or CD38.
Fur t hpresent mvemtidnbodi es or bi ndi ng fragnents thereof, against T- cell-defined
c](ae,)ncer-associ ated antigens bel onging to uni que gene products of mutated or
re- conbi ned cel lul ar genes can be used, in particular cyclin-dependent
ki nasg,. | hi Wl : Ra$
it at Poglicfiiny, afiBRIc R i el PR i R RESTE o
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Dekcai DLR/ FUT m - RARa, TEL/AM.I ; . .
Caelmr%iboclﬁes against C;Jr:-)protem c%upleg receptors, pore proteins, ion channels, drug efflux

pumps, accessory binding sites for growth factors, heparan sulfate, membrane bound prote-
20  ases, adhesion molecules, T cell receptors and selectins, in particular EGF, TGF, CEA, Lewis
Y, CD 20, CD 33, or CD38. Furthermore antibodies or binding fragments thereof, against T-
cell-defined cancer-associated antigens belonging to unique gene products of mutated or re-
combined cellular genes can be used, in particular cyclin-dependent kinase 4 (CDK4),
p15™® p53, AFP, B-catenin, caspase 8, p53, p21%* mutations, Ber-abl fusion product,
25 MUM-1 MUM-2, MUM-3, ELF2M, HSP70-2M, HST-2, KIAA0205, RAGE, myosin/m, 707-
AP, CDC27/m, ETV6/AML, TEL/Amll, Dekcain, LDLR/FUT, Pml-RARc, TEL/AMLI,
Cancer-testis (CT) antigens, in particular NY-ESO-1, members of the MAGE-family
(MAGE-Al1, MAGE-A2, MAGE-A3, MAGE-A4, MAGE-A6 MAGE-10, MAGE-12),
BAGE, DAM-6, DAM-10, members of the GAGE-family (GAGE-1, GAGE-2, GAGE-3,
30 GAGE-4, GAGE-5, GAGE-6, GAGE-7B, GAGE-8), NA-88A, CAG-3, RCC-associated anti-
gen G250; Tumor virus antigens, in particular human papilloma virus (HPV)-derived E6 or
E7 oncoproteins, Epstein Barr virus EBNA2-6, LMP-1, LMP-2; overexpressed or tissue-
speciﬁé differentiation antigens, in particular gp77, gp100, MART-1/Melan-A, p53, tyrosi-
nase, tyrosinase-related protein (TRP-1 and TPR-2), PSA, PSM, MCIR; widely expressed
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20 present invention. preferred small nolecule is 2, 2-di phenyl et hyl ani ne,
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Such small molecules can equally be employed as a targeting component in the use of the

b

20  present invention. A preferred small molecule is 2,2-diphenylethylamine, which has been
identified to specifically bind to ED-BF (Scheuermann J. (2002) Isolation of binding mole-
cules to the EDB domain of fibronectin, a marker of angiogenesis. Dissertation submitted to
Swiss Federal Inst. of Technology, Zurich).

25  Above targeting compounds can be coupled to the compounds usable according to the present
invention and in particular to SF64, 5-29, 5-36, and/or 5-41 by a direct or indirect bond. In
this context the term “direct bond” means a covalent bond to a residue of the targeting com-
pound while the term “indirect bond” as used herein means that one or more additional
chemical residues which are connected by a covalent or non-covalent bond are located be-

30 tween the SF64 dye and the targeting compound. These one or more additional chemical resi-
dues is also termed “spacer”. A spacer can, e.g. provide a spatial separation between the tar-
geting compound and the SF64 dye. Several methods of coupling the compounds usable ac-
cording to the present invention and in particular the cyanine dyes SF64, 5-29, 5-36, and/or 5-

41 to a targeting compound as outlined above are known in the art and usually involve the
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20  the cytoplasmic site of the cell membrane. In this context ligands can have an agonistic or

antagonistic effect on receptor function. Receptor ligands within the meaning of the invention
are also modified ligands, which might carry additional N- or C-terminal amino acids or
wherein amino acids have been replaced without a significant decrease of binding activity to
the receptor. In this context a decrease by more than 90% would be considered significant.
25  Preferably, modified ligands show an increase in specific binding. Examples of such ligands
of receptors are VEGF, somatostatin and analogues thereof, bombesin or and bombesin ana-
logues, Vasoactive intestinal peptide (VIP) and analogues, neurotensin and neurotensin ana-

logues, Neuropeptide Y and analogues thereof.

30  Preferably, the compound according to formula (I) and/or (III) to (VI) above is used as a so-
dium salt, however, it is also possible to use other pharmaceutical acceptable salts in addition
to or instead of sodium, i.e. replacing one or more of the sodium ions in the molecule with
one or more pharmaceutically acceptable other organic or inorganic cation including other

alkali metal ions like potassium, alkaline earth metals such as magnesium, calcium and the
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CH - CH CH=C CH=CH CH (CH2) 2SC8 (CHeyBBO3Na (VI1). The proliferative

di seases whi ch can be di agnosed usi ng above-i ndi cated anmount of the com 10
pound usabl e according to the present invention is preferabl y selected from
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ing of a tumor, a precancerosis, a dysplasia, a metaplasia, psoriasis, psoriatic arthritis, theu-

matoid arthritis, endometriosises and/or an ocular disease.

Preferred proliferative diseases, which are diagnosed, are tumors. Tumors can be further dif-
15  ferentiated in the primary tumor or a metastasis thereof. Often the cell which have metasta-
sized grow more rapidly, shows less anchorage dependence, have a high;er chromosomal
ploidy and have gained the dapability to extravasate from the circulation due to the expression
of proteases like, e.g. collagenases, matrix metalloproteinases and the like. Thus, preferably a
tumor is diagnosed prior to it having metastasized. While the risk that a primary tumor forms
20  metastasizes in general increasés with increasing size some tumors like, for example, mela-
nomas often metastasise when the have a size of just one or a few millimetres other tumors
are much less prone to early dissemination of tumor cells throughout the body like, for exam-
ple, prostate cancer. A significant advantage of the use of the present invention is the ability
to detect small sized proliferative lesions, in particular primary tumors. Preferably the prolif-
25  erative lesion detected is smaller than 10 mm, preferably smaller than 9 mm, preferably
smaller than 8 mm, preferably smaller than 7 mm, preferably smaller than 6 mm, preferably

smaller than 5 mm and most preferably smaller than 4 mm.

Preferably the tumor diagnosed according to the use of the present invention is a malignoma

30 ofthe gastrointestinal or colorectal tract, liver, pancreas, kidney, bladder, thyroid, prostate, en-
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horn, actinic cheilitis, tar keratosis, arsenic¢ keratosis, X-r ker at osi s,
naecological precancerosis, in particular carcinoma ductale 1 situ (CDIS), cervica mtraep1—

20  thelial neoplasia (CIN), leukoplakia, endometrial hyperplasia (grade III), vulvar dystrophy,
vulvar intraepithelial neoplasia (VIN), hydatidiform mole; urologic precancerosis, in particu-
lar bladder papillomatosis, Queyrat's erythroplasia, testicular intraepithelial neoplasia (TIN),
leukoplakia; carcinoma in situ (CIS); precancerosis caused by chronic inflammation, in par-

ticular pyoderma, osteomyelitis, acne conglobata, lupus vulgaris, and fistula.

Dysplasia is frequently a forerunner of cancer, and is found mainly in the epithelia; it is the
most disorderly form of non-neoplastic cell growth, involving a loss in individual cell uni-
formity and in the architectural orientation of cells. Dysplastic cells often have abnormally
30 large, deeply stained nuclei, and exhibit pleomorphism. Dysplasia characteristically occurs
where there exist chronic irritation or inflammation. Dysplastic disorders which can be diag-
nosed according to the present invention include, but are not limited to, anhidrotic ectodermal
dysplasia, anterofacial dysplasia, asphyxiating thoracic dysplasia, atriodigital dysplasia, bron-

chopulmonary dysplasia, cerebral dysplasia, cervical dysplasia, chondroectodermal dysplasia,
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25
The ocular disease, which is detectable according to the use of the present invention is pref-
erably selected from the group consisting of trachoma, retinopathy of prematurity, diabetic

retinopathy, neovascular glaucoma and age-related macular degeneration.

30 Endometriosis is a gynecological disease defined by the proliferation of endometrial tissue
outside the uterine cavity. Proliferating endometrial cells can distribute through the entire
body and endometrial lesions have already been found in the lung and in other organs and in
that respect the distribution of endometrial lesions resembles the distributiori of micrometasta-

sis. In a preferred embodiment of the use of the present invention the endometric lesions, e.g.
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rad1at10n or chemotherapy. When used during a surgical procedure it is, for example, possible

20  to detect metastases in tissue, e.g. lymph nodes, surrounding of the primary tumor. In this
embodiment the use of the present invention allows more complete removal of tumors or me-

tastases during a surgical procedure.

In a further aspect of the use of the present invention the diagnostic composition further com-
25  prises pharmaceutical acceptable materials such as, for example, pharmaceutically acceptable
salts to adjust the osmotic pressure, buffers, preservatives, carriers and/or excipients. Prefera-
bly the diagnositic composition is supplied in the form of a pyrogen-free parenterally accept-
able pharmaceutical form, which may be an aqueous solution or a lyophilisate for the recon-
stitution prior to administration. The preparation of such a pharmaceutical composition having
30  due regard to pH isotonicity, stability and the like is within the skill in the art. The diagnostic
compositions used according to the present invention may include pharmaceutically accept-
able diluents, such as, for example, sodium chloride injection and Ringer’s injection. For ad-

ministration fo humans, the composition may be administered in autologous serum or plasma.



10 severity, e.g. stage of the disease, or to determ ne the best treatnent
options and/or prior, dur- ing and/or after a treatnent procedure (e.g.
drugs, ragial.d surgery). If perfornmed prior to a treatnent procedure
the use og‘}‘%%dé@@r%?&‘. nvention due to itg high sensitivi tyP%Té}F%%RgG/?Oﬁ%Ssdet er-
m nation whether, e.g. netastases have already fornmed in the vicinity of the
primary tunor, and, thus, a better determ nation of the treatnent reginen,
e.g. whether a lunpectony or 15 rather a mastectony is indicated in breast
cancelh. a giefegfedtuse of tRPredehLinvesticaf the Méaglbaigreaipoand isonikdinistered pirbgtepr esent
I nventjion allows to assess the success of the treatnent rFﬁrocedure Eand to
det er#hhandsmereprgtanted ipEarenapdly.r Afemidirevenogs gdmunigfeatign; ofhe compes(Ber apy .
When ' ' [ L] FR! £acP § 20 to
dot oci 5 LS. B BRI GEInRERGE B fekiceln o SFRIEID acPBEFL G2 L0y
t Boragih@ird Wiive canctaboplaceinta mbiteruge fofv thinatepridswesiter, imagirtg can taltd piaee, ifor e
conplete renoval of funors or. me- tastases_during.a surgical procedure. In a
f ur t HesSId BEWS 0B eVEhiongarealist ﬂ%%"e"“&’%@@&? uﬁ‘?&e%ﬂcpwg feibd iPARRBSiny gntion
CONMPOSI s gﬁrﬁ _ i E; NG : i+zal s such
as, f%ird]he1 amﬂ%qgﬁggﬂ%gu%ga Gl’??ﬁ g/ggg%tlgg‘% ?&ggﬁtgga%g&a ﬁ%gten t?%eﬁgéstrmt I C
pr essimstancdsud fuffisientpamemmit wé thevaininistared doss weilidicoumelats m ¢hetasea tertefisr-a- bl y
t he di aghosi.ti¢c co sition is,supplied p t form,of a_pyrogen-free
par en? avvutlynaﬁe@&m@m M%ﬁ%ﬂ@?wﬁe ePEing g, thyprestnbigietus

ut s : I ksAate g Ofr it o) t Lnhstration.
B g B L IRk e R A
pH i sedminkicageyt alkivaddithe intagingl of hemdrs kg to 48\l dfter injedieors Hihid isian adbgioaslt . The
di agnostic conpositions used acgording tq the present invention nmay include
phar n¥b@ntage SV PRt AL eYes e thaflgns e adieniation ¢ CSPHRAOES ushlF i
chl or Lda-ini . y e i : i At reat Tans,
he cansiEiiohL bRSATvCIARGhe or chut b thy; B35 Sidh DOT, ) Llhie i
2006/ theabgilaiPiractiEinen 6f H@anah wiich thenallpwe imneduite reagifig bf thepratisstrit a

I nvention the diagnosti.c coppound is ,adm nistered parenter-_ally anpd nore

ol oFReSHle SRoBE2Piry YHthe: the eeshia HUER HierAtdhs SRTPRHR fHHE 2 Rpound s)
usabl ' : | ' LD [ a : _5-29,
550, BLEG T irfibulifh o rf ERARL agclf S 3y S airin it DTSR, PR e,

m nut &sreddmtdenent ithadiagpstiacomakendisadministeredde deased, holyrss 607, &\Wein0) onger

o, TR S oS PR AR AU B,

patti et 371 85/l 41151 89088 43, AIUFIEUSprif R Hlaghfe.t N adm ni stered dose

accufulate i'n area to be im
20

As outlined above it has been surprisingly found that much lower amounts of the cyanine
dyes usable according to the present invention and in particular of SF64, 5-29, 5-36, and/or
5-41 as have been reported for other cyanine dyes like ICG are sufficient to provide the sen-
sitivity and specificity required for detection of proliferative diseases. However, in a preferred
25  embodiment of the use according to the present invention the compound according to formula
(I) is comprised in the diagnostic composition in an amount of about 0.4, about 0.3, about 0.2,
0.1, less than 0.1, about 0.09, about 0.08, about 0.07, about 0.06, about 0.05, about 0.04, about
0.03, about 0.02, and about 0.01 mg/kg body weight. Consequently, preferred ranges of the
compound(s) usable according to the present invention and in particular SF64, 5-29, 5-36,
30 and/or 5—41 to be administered are between 0.4 and 0.001, between 0.2 and 0.001, between
0.1 and 0.001, between less than 0.1 and 0.001, between 0.09 and 0.001, between 0.008 and
0.001, between 0.06 and 0.001, between 0.05 and 0.001 mg per kg body weight. Due to the
high hydrophilicity and high water solubility of the compounds of the present invention an in
particular of SF64, 5-29, 5-36, and/or 5-41 injection volumes to the patient can be as low as 1



aged within about 0.1 hour. When using conpound(s) usable according to the
present iwoepocdy2s900n and in particular SF64, 5-29, 5-3 .lﬂﬁq r..5-41 it has
been surprisingly found that the conjyast agent all ovveg)ct e éﬁig)&‘?ﬁg of
tunors up to 48 h after injection. This is an additional advantage over

pri otheapdtictly esn Bt NBelowt asrli Iplsviitie igdigntficahilypisinallerothah e cumpotindsedsabl e ac-
cording to the present invention one or event tow days prior to_using DOT,
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in a pre- ferred enbodi nent the diagnostic conpound is adm nistered at | east
27 3preferably agout;l mp diagnostig compesitiam~ 13 14, 15, 16, 17, 18, 19, 20, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39 40, 41,
42, 43, 44, 45, 46, 47 or 48 h prior to inmaging. 20 As outlined above it has
been Asfirihet aspegt pf fheupresent atventicahis! D diagnastiv kit comprisidpe theymmpoand@yef usabl e
accordin o the present _invention and in particular of SF64, 5-29, 5-36,
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t he nraoowonahdéceptabiadlte cadenredeipipnt and/bebyfiferssrdutlinedeabvovarPrafedabily) thar ti cul ar
SF64, .5-29,. 5-36, 30 and/or 5-41 tq. be adm nistered argiéi?gé en 0.4 and

0. 00 kit a9EPRisenhg compARGRngPPTioR D2l OMPORERL Y0P B ess than 0.1
aggd 0.001, between 0.09 and 0.001, between 0.008 and 0.001, between 0.06
and 0.001, between 0.05 and 0.001 ng per kg body weight. Due to the high
hydr dgtihdit dittireragiabanatiph, iwds believed it lone wkibled tidn éhecarhpany ndimgdhe preeedingsent
invention an in, particular of SF64, 5-29, 5-36 d/ or 5-41 injection
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t he % glrblrag%l{lﬁé 3%291 ég?fﬁfézg% !B%Vﬁgﬁlu?]aeg‘)? 3 (%@S}él&t] lllll%tra%'v'g, élligelg(gp %ﬂpﬁga}tﬁ{éﬁdﬁaﬁ%r eferred
enbodiisviostirenh anfrevaysehasoeverdi ng to the present invention the conpound
%cordi ng to fornmula (1) is conprised in less than 5 nl,

Brief Description of the Figures

Fig.1 Optical mammography after i.v. injection of SF64 in a female patient with invasive
25 breast cancer in the right breast. The bright spot is caused by a marked fluorescence

signal of SF64, which after i. v. injection did accumulate in this invasive breast cancer.

Fig. 2: Example of ex vivo imaging of experimental endometriotic micrometastases 6 h after
substance administration. The left panel shows the structure of the fluorescent dye and
30 the right panel shows the image of the endometrial tissue preparation. The image in-

cludes a ruler indicating a cm size scale.



preferably less than 4 m, preferably less than 3 m, preferably less than 2
m and even nore 5 preferably about 1 ml diagnostic conposition. A further
aspect of wlo'Bodl§ nt invention is a diagnostic kit conprising the

conpound( s) o?d:) 7?(%ér%rrul a (1) and/or (1}4) to (V1) in an é’ﬁﬁrﬂl‘?ﬁzg‘f6()°ofﬂsﬁpare a
di agnostic conposition for admni- stration of between | ess than 0.5 and

0. 00318l kel ORNOA YR NGRS imidhfl Of @ohtenblS ik Focfordneh (0 Rn0OR arlaebioien 0. 2
and 0.%%1, etween 0.1 gﬁ%ﬁ? 001, baéltwesen I%ss ttﬁan 0.f gnd Oa. 001, be- tween
0. 09 and @a®ladnieisteton. PafeiSA shdws t0originet insame hd0PanehB $hod®B Lthe it ween

0.05 and _0,Q01 ny/kq .body.weight qf .the conpound per. di agnostic application
and opt i ofe mg%ﬂﬁ%m}%ﬁ%&\ﬁﬁdgﬁi‘ %Bﬂ)‘?ﬁtﬂ}gg%lsﬁe S€alfrier, excipient and/or
buffer as outlined above. Preferably, the kit conprises the conmpound and
optional additional conponents in a |yophilized form 15 Wthout further

ef aboration, it is believed that one skilled in the art can, using the
precedi ng description, utilize the present invention to its fullest extent.
The followi ng preferred specific enbodinents are, therefore, to be
construed as nerely illustrative, and not limtative of the disclosure in
any way what soever. 20 Brief Description of the Figures Fig.1l Optical
mammogr aphy after i.v. injection of SF64 in a fenale patient with invasive
25 breast cancer in the right breast. .The bright spot is caused by a narked
fluorescence signal of SF64, whs %er i. v. injection did accunulate in
i s i nvasi ve breast cancer. Fig. 2: Exanple of ex vivo inmaging of
experinmental endonetriotic mcronetastases 6 h after substance

adni QpicahmaspmoZraphiye aftep iveinjedtions of BF64 tinuz tfemaleopationd withdneasiemt dye
and ,30 ihe riﬁ££‘ﬁ§ % sths the i mage of the endonetrial tissue

pr epRF%“F Geet lf g@ ]?rr??s(tl udes a ruler indicating a cmsize scale. WO
2006/ 072580 PCT/ EP2006/ 000058 21 Fig. 3: Exanple of in vivo i mging of
spont aneous mcro-lesions of the skin 6 h after sub- stance adm nistration.

PanelA dosstafs] matkg body mepight w8 §864 s Peftasi dilBtion ofdhe hyophitisato avithedSVrage. The
h5® g%of'rﬂlﬁls"ajﬁt?es, ir?j ecr:tlé<|1 %tra'wré%lfs }; x'rirallganain&vrvneﬁi'né %orsé%f% %anuﬁa. & 8|.t1%].$lt was im-

aged with an optical computed tomographic laser mammography device in a prone position

with her breast hanging freely into the imaging chamber, being surrounded by air. Image ac-

quisition was started

20 1 hour 10 minutes after i.v. injection of SF64, and image reconstruction was performed using
the fluorescence mode, thus almost exclusively showing the fluorescence signal of SF64. The
contrast dye did accumulate in this invasive breast cancer, which is represented in the image

by the bright spot. This led to the marked fluorescence signal of SF64 in the image.
25  Determination of fluorescence quantum yield of several tricarbocyanine dyes

Compounds 6-4, 5-36, 5-29. 5-41, NIR96009, NIR96005 and ICG (see Table 1) were tested
for their fluorescence quantum yields at a concentration of 2 pM in either water or plasma. It
is apparent from Table 2 that a substitution in the middle of the tricarbocyanine dye improves

30 fluorescence quantum yield in both media.

Table 1



10 Optical manmography after Lv. injection of SF64 in a fermale patient with
i nvasive breast cancer in the right breast. A dose of 0.1 ng/kg body wei ght
of SF64 W 206d/§73ksedi | Ution of the |yophilisate with 0. 15 nornal saline,
injected intravenously via an indwell}j ﬂg f orear m canul a% ﬁ%PZB%F(q MR8 was im
aged with an opti cal conput ed t onogr aphi ¢ | aser mammography device in a
prome. POSKFT O W TIT Tler Qreast fan |ng Ireery into the |ma%u ng chanber,

bei n§*s P ounded by air. Per;;ﬁge ac- 51°)/Fon was started QQ/ 1 hour 10

MnMeg' orp of SF64, an e on was per f or med
usi ng de, thus al nost_#£ pw ng t he

fl ugr esceng&E~srgfia A~9HF64. The contrast 4 P4 ¢ful ate in thils

i nvgsive b <~ Which is regresenteqd in the i mp by the br|i ght

spot}. Thi & 2r ked fl uoregcence 5% in the imge. 25
Det @rm_nat |°on of fl umes'i:enma quantym yiel & of sever aI °t¥i carbocyanilne dyes
Conrgwcs\s”ﬁG 4, 5-36. 5-29. NS A1, N1I129.ES10Q79“a NI R96005 and IQEio(see Tahl e 1)
werd tegfed for thepr f1ud escence quar um yi el gsvyat a colssgntratign of 2 M

in eithe t is appare at a subst|itution
in tthhe myd{ ¢ pbocyani ng dye gt escence quant um
yielld in bo pedi a7 Yabte 1 WO 2006/ 07258Q PC ﬁ:u 00058 22 Ng Na K~ K
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Table 2
Compound Fluorescence Fluorescence Fluorescence remarks
#) max. (nm) quantum yield (%) | quantum yield (%)
In plasma In plasma In water

Compounds with L4 = alkyl substituted
6-4 787 17 11
5-36 787 17 12
5-29 813 9.8 8.2
5-41 799 19 10
Compounds without alkyl substitution at L4
NIR96009 786 7.8 5.3 " see Ref
NIR96005 795 7.2 5.6 * see Ref,
ICG 829 3 1 * see Ref.




HoOC 0 NI R96009 O ~COOH _ NIR96005 off O 3 OO0 nmOo- O-10- Na. o ~' Na
lce \\/"~> p g/ 0 =p .010 Na Table 2 Conpound Fl uorescence Fl uorescence

Fl uor esceqefr0060B54s (#) max. (nm) quantumyield (% |j myield (% In
plasma In plasna in water Conpounds with L4 = al kyl sub&%ﬁdgﬁ%@gs& 787 17
11 5-36 787 17 12 5-29 813 9.8 8.2 5-41 799 19 10 Conpounds wi t hout

al kyly suhsti i on. 82 Ba® f NI R96005 795 7.2
o6 bR HhdopRBlasnd SRR B et v ) 136 B 188 Bob 006/ 000058 23
Licha et al., Proceedings of the SPIE VoL 2927 (Bellingham VA, US), 1996,
p. 192-198 Imaging of mcronetastasis in Capan-1 tunor bearing nude mce 5
Capan-1 tunor cells that were grown subconfluently in culture were

t r ypdmagingpf misrametastngiy dn Gapanrletimgydregsinginidomaice Af t er staining with

teypan blayg, 20d g8l Gk 8 Qb bt BEbERRY 1 AL AW oB i ldifs&e blnyguspensi on

was set at*a concentration 0 suspenston was cool ed on
| ce igdd andirestvBisende®ih PBYr After stafaing withdeypih Gtue Add\dBlculutide, of 246 628 cgnbody

el r13'531)1’tration, the cell suspension was set at a concentration of 3x10"/ml. The cell suspension was
cooled on ice until it was used. Three female nude mice (NMRI-nude, 24-25 g body weight)
were anesthetized, and 30 pl (1x10° cells/animal) of the cell suspension inoculated subcapsu-
10  larly in the pancreas in each animal after abdominal incision. Each animal received 0.05
umol/kg body weight (0.04 mg dye per kg body weight) of a substance comprising a cyanine
dye having a structure as depicted in Fig. 2, which had been conjugated to the EB-DF anti-
body AP39 (see Marty C, et al. (2001) Protein Expr. Purif. 21:156-64). This substance was
administered intravenously at a time point that a clear tumor growth was palpable (about 12 to
15 14 weeks post tumor cell implantation). The animals were sacrificed 6 hours after intravenous
substance administration and the mesenterium containing micrometastasis was imaged ex vivo
for fluorescence signals using an intensified CCD camera. The fluorescence of the substance
was excited by mesenterium irradiation with near-infrared light with 740 nm wavelength,
which was produced with a laser diode (0.5 W output). The fluorescence images were stored
20  digitally. Following, the size of micrometastasis were evaluated using a low magnification
microscope (Stemi 2000-C, Fa. Carl Zeis). Fluorescence signals were received from microme-
tastasis in the range of 0.5 to 2.0 mm in diameter and from larger mesenterial metastasis and
corresponds with the microscopic evaluation. The effectiveness of the dye conjugates is de-
picted in Figure 2, right panel.
25

In vivo imaging of spontaneous micro-lesions of the skin in nude mice

Spontaneous multiple micro-lesions of the skin were observed in two NMRI-nude mice.

30  Each mouse received 0.05 pmol/kg body weight (0.04 mg dye kg b.w.) of a dye-AP39 conju-
gate as depicted in Fig. 2 intravenously. The imaging was performed in anesthetized mice 6

hours after substance administration. A short-time anesthesia was induced using the inhalation
anesthetics isoflurane (Isofluran Curamed, Curamed Pharma GmbH, Karlsruhe, Germany).

The fluorescence of the substance was excited by a diode-laser (excitation wavelength of 742

35  nm, laser diode, 0.5 W output) and detected using an intensified CCD-camera. The fluores-

cence images were stored digitally. Following, the size of the micro-lesions were evaluated



wer e anesthetized, and 30 | (1x106 cells/animal) of the cell suspension

i nocul at ed subcapsu 10 larly in the pancreas in each ani mal after abdom nal

i nci si on. bdgrl received 0.05 gnol/kg body wei ght (0.04 dye per kg
body wei gh‘tg?go 6(7021}b§s§ﬁbstance conpri sing,,a cyanine dye ha?ﬁjﬁ@w&o"ggp%’é ure as
depicted in Fig. 2, which had been conjugated to the EB-DF anti- body AP39
(see 0] oWt : j : . } bst ance
was lgg %ﬁ%wgee%%&éeﬁtu%%%ealniooi f S H&g@&}oﬁn%crgég%% (ﬁtﬁ%ﬂ éa@()c I@é%}11 ' g%ﬁn% r B jr owt h
was pBlupebtencé alpnuls Weret@cdived 4rone akisroplesibng upiv swedlleritha ant anmorfhe The
animal s were sacrificed. 6 hours after [ntravenous substance adm nistration
and ¢ SieeoHueREss %ﬁlﬁﬁ%m%ﬁ?% depicleg i BEg RASTEPTFEEHAITECRHPYE f or
fluorescence signals using an intensified CCD canera. The fl uorescence of

t he substance was excited by nesenteriumirradiation with near-infrared
light wwth 740 nm wavel ength, which was produced with a | aser diode (0.5 W
output). The fluorescence inmages were stored 20 digitally. Follow ng, the
size of micronetastasis were eval uated using a | ow magnification microscope
(Stem 2000-C, Fa. Carl Zeis). Fluorescence signals were received from

m cronme- tastasis in the range of 0.5 to 2.0 mmin diameter and from | arger
nmesenterial netastasis and corresponds with the m croscopic evaluation. The
ef fectiveness of the dye conjugates is de- picted in Figure 2, right panel.
25 In vivo imagi ng of spontaneous mcro-lesions of the skin in nude mce
Spont aneous nmultiple mcro-lesions of the skin were observed in two
NVRI - nude m ce. 30 Each nouse received 0.05 gnol/kg body weight (0.04 ng
dye kg b.w.) of a dye-AP39 conju- gate as depicted in Fig. 2 intravenously.
The i magi ng was perforned in anesthetized mce 6 hours after substance

adm ni stration. A short-tinme anesthesia was induced using the inhalation
anest hetics isoflurane (Isofluran Curaned, Curaned Pharma GibH, Karl sruhe,
Germany). The fluorescence of the substance was excited by a di ode-laser
(excitation wavel ength of 742 35 nm |aser diode, 0.5 Woutput) and detected
using an intensified CCD canera. The fluores- cence inmages were stored
digitally. Follow ng, the size of the mcro-I|esions were evaluated WO

2006/ 072580 PCT/ EP2006/ 000058 24 | esions were evaluated using a | ow

magni fication m croscope (Stem 2000-C, Fa. Carl Zeis). Fluorescence
signals were received frommcro-lesions up to snaller than < 1 mm The

ef fecti veness of the dye conjugates is depicted in Fig. 3 based on a
representative exanple.
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25 dainms 1. Use of conpound according to formula (1) 3 3 03 so3 C U-Ca
Y CHyhso3 (CH2)2SO3 (1) or a pharnaceutically acceptable salt thereof, for
the preparation of a diagnostic conposition for the detection of a
proliferative disease, wherein the proliferative disease is related to
detectabl e proliferative |esion having g di aneter snmaller than 7 mm
wherei n the diagnostic conposition conprises the conpound in an anmount of
| ess than 0.5 and nore than 0.001 ng/ kg body weight per diagnostic
application. 2. Use according to clai @ldimswherein the proliferative disease
is selected fromthe group consisting of a tunor, a precancerosis, a
dyspl asia, a netaplasia, psoriasis, psoriatic arthritis, r heumat oi d
arthritis, en,ctg)gmifrcbﬁ@bﬁmaﬁu%ﬁﬁn@fm foghulanl)di sease. 3. Use according to claim
2, wherein the tunor is a primary tunor or a netastasis. 4. Use according
to claim3, wherein the tunor is a nmalignoma of the gastrointestinal or
colorectal tract, liver, panckgas, kidney, bladdgr, thyroid, prostate,
endonetrium ovaryostestes, nelanong, dysplastlc oral ucosaps i nvasi ve oral

cancer, small cell “or s @%I o
a ast cancer,

i ncl udi ng hor none-dep
cancers; transitional . iZ
i ncl udi ng neurobl ast ong, gltonas, astrocytonas oft eosar conm, neNi ngi ong;

soft tissue sarcoma; hemanggagse; and an endocri nocagiseal tunor, including
pituitary adenoma, pheochronocytom, paraganglionma, a haenmatol ogi cal

mal i gnancy 26 including |ynphoma and |@ukemi a or the metastasis ori gi nates

from one of abov ment ioned tu
or a pﬁarmaceutllca y accep mi)le salt thereof, for the preparation of a diagnostic

ol ogi cal mal i gnancy

composition for the detection of a proliferative disease, wherein the proliferative
disease is related to detectable proliferative lesion having a diameter smaller than
7 mm, wherein the diagnostic composition comprises the compound in an amount
of less than 0.5 and more than 0.001 mg/kg body weight per diagnostic

application.

2. Use according to claim 1, wherein the proliferative disease is selected from the
group consisting of a tumor, a precancerosis, a dysplasia, a metaplasia, psoriasis,

psoriatic arthritis, rheumatoid arthritis, endometriosis and/or an ocular disease.
3. Use according to claim 2, wherein the tumor is a primary tumor or a metastasis.

4. Use according to claim 3, wherein the tumor is a malignoma of the
gastrointestinal or colorectal tract, liver, pancreas, kidney, bladder, thyroid,
prostate, endometrium, ovary, testes, melanoma, dysplastic oral mucosa, invasive
oral cancer, small cell or non-small cell lung carcinoma; a mammary tumor,
including hormone-dependent breast cancer, hormone independent breast cancers;
transitional and squamous cell cancers; neurological malignancy including
neuroblastoma, gliomas, astrocytomas, osteosarcoma, meningioma; soft tissue
sarcoma; hemangioama and an endocrinological tumor, including pituitary

adenoma, pheochromocytoma, paraganglioma, a haematological malignancy
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5. Use according to claim3, wherein the diagnostic conpound is adm nistered
during tunor screening or prior, during or after surgery. 6. Use according
to claim2, wherein the precancerosis is selected fromthe group consisting
of precancerosis of the skin, in particular actinic keratosis, cutaneaous
horn, actinic cheilitis, tar keratosis, arsenic keratosis, x-ray keratosis,
Bowen's di sease, bowenoi d papul osis, Igntigo maligna, |ichen sclerosus, and
| i chen rubber nucosae; precancerosis of the digestive tract, in particular
eryt hropl aki a, | eukopl akia, Barrett's esophagus,,PIunner-Vins?n syndr one,

crural ul cerinclugiglymphema andJaskemianyribe mepstaistaigingles iaup ong of @bEi nona,

neopl astic iptestinal .Rolyp, rectal polyp, porcelain gallbladder;
gynaecol ogi cal” precancerosis, in particular carcinoma ductale in situ

(CDI'S), cervical intraepithelial neoplasia (CIN), |eukoplakia, endonetrial

hyper pl asi a rade I11), vulvar_dystrophy,. vulvar intraepithelial neoplasia
(VIN), hydat§-3ﬁ1$eoa9ﬁom% to &L%‘Flobi‘t‘fh"ﬁi?’éc Rdiagpepte cqrﬁpovglar&sms‘mwtefﬂdadder

il t 0Sk S - Shi j i ar intraepithelial
ﬁgg:ol agimz;1 ?'Srﬁhﬁ‘dn,gqfhgléﬁg%?i&%&@g@!géﬁgfﬁa%iaﬁgi%%&%ﬂ S); pr egancer osi s caused

by chronic inflamuation, in particular pyoderma, osteonyelitis, acne

congl obata, |upus vulgaris,. and fistula. 7. Use accqrdi claim?2, wherein
t he net apl as§-¥$esa°§‘é‘ld§¥&té’c541 Whigeig thg precansposiss ﬂ‘%e‘if?‘Pg@% E8IWPnyel oi d

met apl asi a, apARKh! A of AbXRICH parlIBIAPAARI AkerMHLRPARSRGHKITEL OUS

: fg}ae% .
met apl asi a, connec%]?v tlgtgés?ue net apl asia,” epit met apl asi a, I ntestinal
met apl asi a, hahapétast icheiditigmaa keratdsiy) ladshicckeratosisf kaay ikeratosie tBgwenst i C

pol yps, nyel gid netaplasja, primary nyeloid t apl asi a, conda nyel oi d
ot apl asi &, ST eReRLpipalasls: 1eatign maensdichet saFeses and BERGUbESTTpt onmt | ¢
nyel oid met ' ragi ol asha. 8. c i 0 claim 2,
wher ei n thea%il/lgfﬁag’s?’ggﬁaéggg{igc(?iieﬁ?r%{%%ﬁé g?‘%ﬁﬁﬁ g%ﬁ%?%fl ng o@ﬂg]%lﬁ’i drotic
ect oder mal dieshdmakia, Bemtegttsofeagphapug]y Bhinanérayinasp hypuidadme)g cBlifal tlbaaraci c

dyspl asia, atriodigital dysplasia, bronchopul nonary dysplasia, cerebral
dyspl asi a, cEASHPRY lad@sgoﬁﬁ%’fm a %%‘HG%‘%‘EQ‘HBE‘? (FRICI, | nePlastic ¢8Rl ani al

R e T I o i AN
particular carcinoma ductale in situ (CDIS), cervical intraepithelial neoplasia
(CIN), leukoplakia, endometrial hyperplasia (grade III), vulvar dystrophy, vulvar
intraepithelial neoplasia (VIN), hydatidiform mole; urologic precancerosis, in
particular bladder papillomatosis, Queyrat's erythroplasia, testicular intraepithelial
neoplasia (TIN), leukoplakia; carcinoma in situ (CIS); precancerosis caused by
chronic inflammation, in particular pyoderma, osteomyelitis, acne conglobata,

lupus vulgaris, and fistula.

7. Use according claim 2, wherein the metaplasia is selected from the group
consisting of agnogenic myeloid metaplasia, apocrine metaplasia, atypical
metaplasia, autoparenchymatous metaplasia, connective tissue metaplasia,
epithelial metaplasia, intestinal metaplasia, metaplastic anemia, metaplastic
ossification, metaplastic polyps, myeloid metaplasia, primary myeloid metaplasia,
secondary myeloid metaplasia, squamous metaplasia, squamous metaplasia of

amnion, symptomatic myeloid metaplasia and regenerative metaplasia.

8. Use according to claim 2, wherein the dysplasia is selected from the group

consisting of anhidrotic ectodermal dysplasia, anterofacial dysplasia, asphyxiating
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di aphysi al dyspl asia, ectodermal dysplasia, enanel dysplasia, encephal.o-
opht hal m ¢ dyspl asi a, dyspl asi a epi physialis hem nelia, dysplasia

epi physialis nultiplex, dysplasia epiphysalis punctata, epithelial

dyspl asia, faciodigitogenital dysplasia, famlial fibrous dysplasia of-
jaws, famlial white folded dysplasia, fibronmuscular dysplasia, fibrous
dyspl asia of bone, florid osseous dyspl2gsia, hereditary renal-retinal

dyspl asia hidrotic ectodermal dyspl asia, hypohidrotic ectodernmal dysplasia,

e o) o P
mucoepi t hel | sgl%iﬁpl 8sVRal M dplRIL RbRBPYSHSHerHNIS pﬁ?s?la@ia cleidocranial

ocul oauri cul rtebral dysplasia, ocul odentodigital dysplasia,

ocul over t ebrdyisplasiys plcasgeajtalodeotoderenil ¢ djyplpbiasi aranopkhabiabndyshlimid,onel i ¢
dyspl asi a, peri.apical ce al dyspl asja | yost.ot.ic fihrous spl asi a,
pseudoac hpno‘ir%?&?‘?tﬁrsals dg%%%ep%ﬁ‘ﬁ%ﬁejgphﬂ{})%pld&é?la?‘a’r eclqnﬂﬁl %Hﬂ%ﬁ“gsi a,
septo-optic cﬁXp?BfEﬁ?' éysrpla%{%\?n‘é&’tb@&ﬁiaphhl?dpi’dsia‘,j%ﬁiﬁé' QysRada v epbEprang-or adi al
dysplasia. 9. Use according to claim 2, wherein the ocul ar disease is

sel ect ed fr cophthadmigr dygplasia ndyisplasiagerphytsiadis hioamsinelizt dysplasiahgpiphyspliemat uri ty,

di abetic retinopath neovascul ar gl gucoma _.a e: rel at ed..macul ar
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salt, carrier, excipient and/or uffer.” 11. Use according to any of clains
| to 10, whelilgbmusdwarcdysplasind fityosordyspladal dfnboneh dlatidagerests cysagsi tion in
an amount the(r)e' 1tau(')yr rler?ai-s‘fetri’;pa/l k(%lst%(sji% Yl\ﬁilr(%ﬂzt ectodermal dysplasia, hypohidrotic
ectodermal dysplasia, lymphopenic thymic dysplasia, mammary dysplasia,
mandibulofacial dysplasia, metaphysical dysplasia, Mondini dysplasia, monostotic
fibrous dysplasia, mucoepithelial dysplasia, multiple epiphysial dysplasia,
oculoauriculovertebral dysplasia, oculodentodigital dysplasia, oculovertebral
dysplasia, odontogenic dysplasia, ophthalmomandibulomelic dysplasia, periapical
cemental dysplasia, polyostotic fibrous dysplasia, pseudoachondroplastic
spondyloepiphysial dysplasia, retinal dysplasia, septo-optic  dysplasia,

spondyloepiphysial dysplasia, and ventriculoradial dysplasia.

9. Use according to claim 2, wherein the ocular disease is selected from the group
consisting of trachoma, retinopathy of prematurity, diabetic retinopathy,

neovascular glaucoma and age-related macular degeneration.

10. Use according to any of claims 1 to 9, wherein the diagnostic composition
further comprises a pharmaceutically acceptable salt, carrier, excipient and/or
buffer.

11. Use according to any of claims 1 to 10, wherein the compound is comprised in

the diagnostic composition in an amount of 0.1 or less mg/kg body weight.



