Use of cyanine dyes for the diagnosis of proliferative diseases The present
I nvention concerns the use of cyanine dyes, in particular SF64, 5-29, 5-36
and/ or 5-wd 2bewo7esse di agnosis of proliferative di seasespciEPp@Glod®@ES ar ’
tunor di seases upon administra tion oif less than 0.1 ng/ kg body wei ght.
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15  cer expected to be diagnosed this year. The financial costs of cancer are overwhelming. Ac-

cording to the National Institute of Health cancers cost in the United States are more than $
189 billion in 2003. This amount includes over $ 64 billion in direct medical costs and more
than $ 125 billion in lost productivity. The number of new cancer fatalities could be reduced
substantially 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 mammography 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
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(ICG) for contrast enhancement during optical imaging of the human breast in vivo. Optical
imaging of large organs such as breast is often feasible because of the low absorption of tissue
in the 700 to 850 nm spectral region. In fact, light has been investigated since the late 1920s
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 mathgmatical modelling 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 Al and Kai



as a diagnostic tool for breast cancer by transillum nation.
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whi ch m ght occur upon pepeat _adm.nistration Thus, there is a need in the
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sensitivity for routine screening applications of DOT. Det ﬁi | ed .Descri ption
dfs t Heefomepiesant invention is described in detail below, it is to be understood that this mven-

tion is not limited to the particular methodology, protocols, cell lines, vectors, and reagents
described herein as these may vary. It is also to be understood that the terminology used
herein is for the purpose of describing particular 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: (IUPAC Recommendations)”, Leuenberger, H.G.W, Nagel, B. and Kilbl],
25  H. eds. (1995), Helvetica Chimica Acta, CH-4010 Basel, Switzerland).

Throughout this specification and the claims which follow, 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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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 (II)

R11

+

R12

(ID)
wherein R'! and R'? are unsusbstituted lower alkyl having 1 to 5, e.g. 1, 2, 3, 4, or 5 carbon

25

atoms and pharmaceutically acceptable salts there, e.g. Na, K, Ca, Mg*" etc. These com-
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(VM) (M) which is also known by the name SF64, 5-29, 5-36, and 5-41, and
whi ch provide a signal with a specificity and sensitivity sufficient for
routi ne swoeesingshor proliferative di seases in anount s pperErPE@chosmys Wwei ght
which are significantly | ower than ameunts per kg body wei ght which have
been used in the prior art to obtain sufficient specificity and
sensitivity. Thus, the senpounds usabl e according tdathe present invention
and in particul é’4§F6&¢6-29, 5-36, and 5-41, surprOiQsi/%eg can be
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been neo-vasul ari zed, and havgsoften al reddy\rel eased tumor cells into the
bl ood or |ynph circul ation. Bowever, tumors Wt a diameter of 3 mmor |ess
are often not vascul ari zed and have_stopped further growmh due to a | ack of
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compounds usable according 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 growth 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 attract 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)



wherein L1 to L7 are the same of different and each is a substituted or
unsubstituted nethine and L is nethane substituted by al kyl having 1 to 4,
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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
10  formula (II)

R11
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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 compound 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 (VD
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(CH,),S0, (CH,),SO;
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particul ar of the cyanine dyes SF64, 5-29, 5-36, and 5-41 to act as
contrast agent is in part determ ned by oxy- and di oxy-henogl obin
concent r avo@oss/07bds00od oxi dant saturation, contrast agentcuwprads/odis® ti ssue
and organi cal concentration, however,8it is possible to increase the
specificity and/or sensitivity of the conpounds usabl e according to the
present invention and,tmgarticular of SF64, 5-29, Ba'36, and 5-41 by
coupling it to a5't?<9rge¢wg conmpound Wlsn@h bi nds spegi iffcally to structures
which are pref erentlgPIS or excl uswqj:yszp@esent on pqlolferatl ng cells and
ti ssues or in the vicinyn of oel | g=and ti ssue. Sone of these
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drative tissue. The

i ke, for exanple, growth f/actor recept ors,
epi dermal growth factor receptor (FGFR). A | arge variety of such structures
have been identified by now And conprise withgut limtation growh factor
receptors, G protein coupled>xeceptors, pore proteins, ion channels, drug
ef fl ux punps, accessory binging sites f or widh factors, heparan sul fate,
menbr ane bound pr ot eases, adhESIOon nmol ecules,) T cell receptors and
selectins, in particular EG-0 TG, CEA Lew 50 \/\' CD 20, CD 33, or CD38.

O her structures, which can be tar ed are T-cell-defnmed cancer-associ at ed
antigens bel onging to unique gene 3 ucts of nutated or reconbi ned

cel lular genes, in particul ar cyclin-dependent kinasg+4 (CDK4), pl5 Ink4b,
p53, AFP, b- cat@:lse %as%?se 8, p53, p2lRas nutations, Bcr-abl fusi on
product, MJM I 4 3, ELF2M HSP70-2M HST- 2, %MOZOS RAGE,
nyosin/m 707- AP (9302 f

a, TEL/AMLI; Cancer-teg
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(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.
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Angi ogenesi s in .
g gﬁ” te, memlbrane bound proteases, adhesion molecules, T cell receptors and selectms, in

particular EGF, TGF, CEA, Lewis Y, CD 20, CD 33, or CD38. Other structures, which can be
targeted are T-cell-defined cancer-associated antigens belonging to unique gene products of
mutated or recombined cellular genes, in particular cyclin-dependent kinase 4 (CDK4),

20 pl5™“% p53, AFP, B-catenin, caspase 8, p53, p21%* 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-A1l, 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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HGF, MCP-1, integrants (o433, 0&0s, asB1), VE-cadherin, PICAM (CD31), ephrins, plasmino-
gen activators, MMPs PAI-1, NOS, COX-2, A733, chemokines or 1d1/1d3. Angiogenesis in-
hibitors include without limitation molecular structures like, e.g. VGFR-1, Ang2, TSP-1, -2,
angiostatin and related plasminogen kringles, endostatin (collagene (XVII-fragment), va-

20  sostatin, platelet factor IV, TIMPs, MMP inhibitors, PEX, METH-1, METH-2, IFN-¢, -8, -7,
IP-10, IL-4, T1-12, IL-18, prolactin, VEGL, 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, M.J.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



L19 and E8 (see Viti F. et al. (1999) Cancer Res. 59:347-352), the BC |
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Eﬁt dascribad te EP TR B B'E FhictHsobtaieabim iy bflpraﬂfs)@%a piite A4, GRE,
-9,
pean Collection of Animal Cell Cultures, Porton Down, Salisbury, UK under the number

88042101 or a chimeric or humanized version thereof, the antibodies against ED-BF with the
specific Vi, and Vy sequences disclosed in WO 97/45544 A1, the antibodies against ED-BF
with the specific Vi and Vg sequences disclosed in WO 99/5857 A2, the antibodies against
20 ED-BF with the specific Vi, and Vy sequences disclosed in WO 01/62800 Al and AP38 and
AP39 (Marty C, et al. (2001) Protein Expr. Purif. 21:156-64). Antibodies 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 in a preferred use of the present invention. Particularly preferred antibodies are

25 119, 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-
9 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, All, 8EL1l. Clone SN6h has been used

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



CLE-4, RVACB, PN-E2, MAEND3, TEC4, TECI| the binding epitopes of endoglin
have been determ ned (Pichuantes S. et al. (1997) Tissue antigens
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differential expression of endoglin has been investigated on nornal and
tunor tissues of human origin (Duff S. E et al. (2003) FASEB J .
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In addition many antibodies or binding fragments thereof, which specifically bind to various
tumor cells themselves have been described in the prior art and include without limitation
antibodies against G-protein coupled 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—associatqd antigens belonging to unique gene products of mutated or re-
combined cellular genes can be used, in particular cyclin-dependent kinase 4 (CDK4),
plSI“k‘”’, p53, AFP, B-catenin, caspase 8, p33, p21R""S 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-RARa, TEL/AMLL
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),
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-
specific 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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anti gen w@%200¢/0F2s%0r Vvirus antigens, in particular humarcpapridsoomsyirus
(HPV) -derived E6 or E7 oncoproteins, Bpstein Barr virus EBNA2-6, LMP-I,
LMP-2; overexpressed or tissuespecific differentiation antigens, in
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as a targeti'ng conponent in the use of the present invention. A preferred

sifal | ol ecul e is 2,2-di phenyl et hyl ami ne, whi ch has been

With the advent of high throughput screening of small molecules, i.e. non peptidyl, non nu-

cleic acid compounds, of a molecular weight lower than 1.000 g/mol, preferably lower than
500 g/mol, it has been possible to identify small molecules with particular binding properties.
Such small molecules can equally be employed as a targeting component in the use of the
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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of 't quaplg %}13 trerciegt%'r simply act as a tether between, for example, two cells or that the binding
can lead to a conformational or functional change of the receptor, which in turn can result in
e.g. activation of an enzymatic function of receptor or association of the receptor with new
and/or different further components within the cell membrane, on the extra cellular site or at
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 () 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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accoraing to the present invention is depicted in formula
matoid arthritis, endometriosises and/or an ocular discase.

f binding activity to the
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i gands off receptor

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 whigh have metasta-
sized grow more rapidly, shows less anchorage dependence, have a higher chromosomal
ploidy and have gained the capability 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 increases 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-
75 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 of the gastrointestinal or colorectal tract, liver, pancreas, kidney, bladder, thyroid, prostate, en-
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Preferably the tunor diagnosed according to the use of the present
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or none- dependent
15 Bowen's disease, bowenoid papulosis, lentigo maligna, lichen sclerosus, and lichen rubber
mucosae; precancerosis of the digestive tract, in particular erythroplakia, leukoplakia, Bar-
rett's esophagus, Plummer-Vinson syndrome, crural ulcer, gastropathia hypertrophica gigan-
tea, borderline carcinoma, neoplastic intestinal polyp, rectal polyp, porcelain gallbladder; gy-
naecological precancerosis, in particular carcinoma ductale in situ (CDIS), cervical intraepi-
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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Metaplasia is a form of controlled cell growth in which one type of adult or fully differenti-

ated cell substitutes for another type of adult cell. Metaplastic disorders, which are detectable
according to the use of the present invention are preferably selected from the group consisting
of agnogenic myeloid metaplasia, apocrine metaplasia, atypical metaplasia, autoparenchyma-
20  tous 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 metapla-

sia of amnion, symptomatic myeloid metaplasia and regenerative metaplasia.

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 distribution of micrometasta-

sis. In a preferred embodiment of the use of the present invention the endometric lesions, e.g.
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et aphthst 2 masiegomyas mdioatrdcin bipest g¥1CELt abl e according to the use of the
present invention are preferably selected fromthe group consisting of
agnogeni ¢ nyel oi d netapl asi a, apocrine netapl asia, atypical netapl asia,
aut opeseNEIERL AMS use of the diagnostic procedure of the present invention allows to assess

the success of the treatment procedure and to determine subsequent treatment regiments, e.g.
radiation or chemotherapy. When used during a surgical procedure it is, for example, possible
70  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 to humans, the composition may be administered in autologous serum or plasma.
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allow the distribution of the contrast agent at the day of carrying out DOT. Thus, in a pre-
ferred embodiment the diagnostic compound is administered at least 2, 3, 4,5,6,7,8,9, 10,
11, 12, 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 imaging.

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
(D) 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
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| yopi fiirthar espiest of Hhe MreseshEVEREAT 17 PiRBRRSte JALeRRpHE e RPoFA(S) of
repar.at i op, of r. i I dq nayi i foR@amehit o pH
<ot o b g Bbfifn & YRR GHohitle GRFRER dhgioghEhibostiin, fofaahini’ 2 2

di aggesidcothstResi ldsoanUsand 0001 dhglg hody hesight.cpreferatilybefvedenP-4ragd i ncl ude
pharmaceutically accept able diluentg, ch as, for exapnl I ym

401 00198, beivser i0hanth B OR-rRsEyeed ﬁja&aﬂ-@(ﬂe %?Weeﬁdesﬁit ?rémia | o@ieﬁdﬂ%‘umns,
the ‘E&E’é%loé.bEiaﬁﬁfd@ﬁé%m%%mogtaﬁaefbdm beiceh QUIBISSE 00N Bt tnaG 0B ahdl a

preferred use o present invention the diagnostic conpound is
adni & engltgadyntegl dffhaemnpond per diagnesiie dpptieatioarradapjional phar-

i nt dm nistration of th d j
ot e GHCSTHAA RETTIPOInE F R BRTeRT Shpospaner o GEMQ AgSeIRGg db°
in vigy oﬁgms&éhﬁ BhAeEnd SdPopthiledfonal doawpoieny i1es lyophilizwe formi. magi ng can

take place, if desired hours or even | onger after the conpound(s) usable
décording to the present invention and in particular after SF64, 5-29,

> 36’Wﬁﬂglétoi{mgéﬁéla‘t?o%gﬁo%? s ib@ii&%h%ﬂatto%etsﬂﬁleaq}l N i cérp, dgﬁr%tthe preceding
description, utilize the present invention to its fullest extent. The following preferred specific
embodiments are, therefore, to be construed as merely illustrative, and not limitative of the
disclosure in any way whatsoever.

20

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.



i nstances a sufficient anmount of the adm nistered dose will accunulate in
the area to be imaged within about 0.1 hour. When using conpound(s) usable
accor di ngwbeoddne2nesent i nvention and in particul ar SFe¢T/EP208/00@586,
and/or 5-41 it has been surprisingly fiound that the contrast agent all owed
the imaging of tunors up to 48 h after injection. This is anﬁﬁgditional

adv aRigageEomele pf i vivar tnagiresofsipasenequsanicsdesions ofdh A8 AEEHSHT t he
conpound usabl e ac. cot di to, the present. j.n: [ r w days
prior to RICRFIpEHstaipo. E’gﬁ?}ﬁé oy, th ggélgglu%ga%%pa?lgc%% %nsélrg%g;%ﬁ %hgati ent
whi ch t heg. alli@wse. iTHIBRASS RclldBOd Agerahditithgnaémeire sedle.a speci al i zed
screening facilitTy without the need to inject the dye at the screening
facility and to allow the distribution of the contrast agent at the day of
ggrrying out DOT. Thus, in a pre ferred enbodi nent the diagnostic conpound
iS$ adm nistered at least 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 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 imaging.
As outlined above it has been surprisingly found that nuch | ower anmounts of
t he cyani ne dyes usable according to the present invention and in
particul ar of SF64, 5-29, 5-36, and/or 5-41 as have been reported for other
cyani ne dyes |like |ICG are suffi ciExamples provi de the sen sitivity and
sgecificity required for detection of proliferative di seases. However, in a
pPeferred embodi ment of the use according to the present invention the

conp GERhA il aidibotidnS of 8WBH I ined femalepatibraowilhtineasive
conpggﬁﬂ?gn Inﬂ%ﬁﬂgﬂ@ﬁ%ﬁﬁﬂ?baggﬁ%m%§4, about 0. 3, abgut 0.2, 0.1, less than
0. 1, pa&sutaiced I tldright Bred®, about 0. 07, about 0.06, about 0.05, about

0. 04, about 0.03, about 0.02, and about 0.01 ng/kg body weight.
Consequently, preferred ranges of the conpound(s) usable according to the
pr eseNlioddWent HREkaMdy Ryddat tof SFearwaSFGfler Gilitdn dI-tB6 lyophilisate it 0.500 be

adm ni stered are between 0.4 and 0.001, between 0.2 ang@9.001 bet ween 0.1
dAd Goaod), sabae,ieisateddakavenewsy Ve anadyeling foparpeanta. e BHFHYEdI™ bet ween
0. Oo%gg(? gvith 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.
75  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 M 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



0.001, between 0.06 and 0.001, between 0.05 and 0.001 ng per
wei ght .
conmpoundswof2oddng230 esent

kg body
Due to the high hydrophilicity and high water solubility of the

invention an in particular of B8EGAP200686005%- 36,

and/or 5-41 injection volunmes to the patient can be as | ow as 1the patient
can be as lowas 1. m, which is significantly snmaller than the currently

use _An¢e&t|ons In exceSSNog 10 m . Jhe¢e£ore in a prefefred enbodi ment of
t he | Use- ccordlng to the p~esent i nyenb¥on the conpound ac=Qrd|ng to
formul a °less than 5 S5 than 4 i,
preflerab L 7 preferably le N an—€ven nore
prefierabl y ! di‘mgnosti c conposi tion. her6aspect of the
pr esent |né¥nt|on is & dlagnostlc kilt conprsing the C_onund(s) of |formul a
(T and/or‘=%||) to @VT) J4n an anmount to pr%ﬁare a di‘agnestic conposition
for 1+nmrj?f5 and—0. 001 nyg/¥kg body wei ght,
prefeﬁ%BLy betmeem<ﬁ 4 and06°001 befﬁbeﬂﬁo 2 and 0. 001, ween 0.1 and
0.0Q1, Be Avand 0. 001,% b . 001, bgtween
0. 008 an§ @a and 0./001, f A 2. 001 ng/ Kg body
wei ght of neT—di agnosti|c appI| > ogtionally a phar
macequt i cal acceptab e salt, carrier, excipient a ffer as outlli ned
above. Preferably, the kit conprise< t he conpound and @pti onal addi tli onal
congonents it a | yophit{ized form Without fuéther el-geaatlon it is
bel ileved t h&tr=one skHF?é@ in the art| can, uséng the pre@edlng descrifption,
utiliize_the present Faventi-on £o—+tS fulshest—extent—The fortowng
preferr speC|f|c enbodi ment g are, ol as nmerely
i1l ugtPatiye, angppgeb |imta obf *y mhatsofver.
Brief Desckiption of th- ures Fig (Y
i njection Q patien q b in| the
rlghr br east = , £ i s caused by\a narked fl yworescence sighal of
SF64|, which fter i i njection did accunulate in this invasive breast
cancer. o=d_ o=t=0
O=d O/_\o o Na'
c{' o}
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

* gee Ref.

NIR96009 786 7.8 5.8

NIR96005 795 7.2 5.6 * see Ref.

1ICG 829 3 1 * see Ref.




Fig. 2: Exanple of ex vivo inmaging of experinmental endometriotic

m cronmet astases 6 h after substance adm nistration. The | eft panel shows
the strucowoneosfrzashe fluorescent dye and the right panelpcshpesmsiobmss mage of
the endonetrial tissue preparation. Te image in cludes a ruler indicating
a cmsize scale.Fig. 3: Exanple of in vivo inmaging of spontaneous

i cr 8- 1§54k QBS PRteLRS osiké SPIB VBL. 22V BellaghamsTANS 18%Wnp-PBtBat i on. Panel A
shows the original imge and Panel B shows the in verted image. The inmage
includes a ruler indicating a cmsize scale. Exanples Optical mamography
after Lv. injection of SF64 in a female patient with invasive breast cancer

I n the right. hreas .dos . . s
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. V. “Tnj'ection of | mage reconstruction was performed using the
f | uocesied ba écenmiié it Wirussed! Tiose fenalb nsile vlige @ﬁ\m‘lﬁgd@»r@-ﬁ adrdy ¥E si gnal
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uorescence quantumyield of several tricarbocyani ne dyes .Conpounds 6-4
5- 36,un5elX@. boBy ki ghi((ROS 0eodyNpaREBIOSY avfighticed 3 taﬁa%P%‘%lelS%'fqu%né%‘? ed for
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?O?ﬂlbgélg{%ﬁe(séef Meak o cat aii (200 By Broteip Eape Putif Ul 25 64k &dhipusubstanceyvas d i n
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



Tabl e 1Tabl e 2Licha et al., Proceedings of the SPIE Vol. 2927 (Bellingham
VA, US)3 1996, p. 192-198 Imaging of mcronetastasis in Capan-1 tunor
beari ng mwoeosszessCapan-1 tunor cells that were grown sweoearbéogendosy in
culture were trypsinized, centrifuged4and resuspended in PBS. After
staining with trypan blue and cal cul ation of the cell con _centratjon, the
cel | lesidEpars onluatd Wity alovanmgnifeatiommiagescope §tpmi 2009-C, TreCerd Zels)-

AWEF DiAtRaEencs 4ispaiog s desisrd o ity det RE o, SRS, (hATS: F AT te
cel | sframiBRls) ogt{l}e E}ﬂ@ c&ﬁhéat@s‘ﬁ% B@%ﬁ%{eﬁ_@n P0G bagddash Srepaapstatlive dxamipte. t he

pancreas In ea I dom nal incision. Each animal received 0.05

Imal” after a
nol / kg body wei ght (0.04 ng dye per kg body weight) of a substance
conprising 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 adm ni stered
intravenously at a tinme point that a clear tunor growth was pal pabl e (about
12 to 14 weeks post tunor cell inplantation). The aninmals were sacrificed 6
hours after intravenous substance adm nistration and the nmesenterium
containing mcronetastasis was i maged ex vivo for fluorescence signals
using an intensified CCD canera. The fluorescence of the substance was
excited by nesenteriumirradiation with near-infrared light with 740 nm
wavel engt h, which was produced with a |laser diode (0.5 Woutput). The
fluorescence inages were stored digitally. Follow ng, the size of

m cronmet astasis were eval uated using a | ow magnification m croscope (Stem
2000-C, Fa. Carl Zeis). Fluorescence signals were received fromm crone
tastasis in the range of 0.5 to 2.0 mmin dianeter and from /|l arger
nmesenterial netastasis and corresponds with the m croscopic eval uation. The
ef fectiveness of the dye conjugates is de picted in Figure 2, right panel.
In vivo inmagi 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. Each nouse received 0.05 mmol / kg body wei ght (0.04 ng dye
kg b.w.) wbd m06dyesséP39 conju gate as depicted in Fig. 2pcmerassnomwssy. The
i magi ng was perforned in anesthetizedsm ce 6 hours after substance

adm ni stration. A short-tinme anesthesia was induced using the inhalation
anest hetics isoflurane (Isofluran L@med, Curanmed Pharma GrbH, Karl sruhe,
Germany). The fluorescence of the substance was excited by a diode-I|aser
(excitation wavel ength of 742 nm |aser diode, 0.5 Woutput) and detected
using an intensified CCD canera. TFe fluores cence inages were stored

di gi t-al | yUseof qosgionnd agogeding tofopmu m cro-1| esions were eval uat edl esi ons
were eval uated using a | ow magni fication mcroscope (Stem 2000-C, Fa. Carl
Zeis). Fluorescence signals were received frommcro-lesions up to smaller
than < 1 mm The effectivend®s of the dye conjugdtes is depicted in Fig. 3
based on a représent ative exanpl e. (l ai np Use of [conpaund_aedBrding to
formula (1) (O or a tical areée eof, for the
preparation of a di iiceQnpositiop for the s{iogA of a
proliferative di sease,” wheYei n CieHdiHaGAFSHIE conposi t ron conpri ses the
conpound in an anount of lkss than 0.5 and nore than 0.001 ny/ kg body
mgight per diagnostic appl (@Egisodn. 2. Use accordi igL)60cl aim 1, wherein the
conpound is coupled to a targeting conpound. 3. Use according to claim 2,
wherein the targeting conpound is selgBted fromthe group of targeting
conpounds consj sting..of..a _pol I I (e PE | d; Lgcul e or
a sugar. & A8 mﬁ@@%Wﬁ#H@aﬁgmﬁﬁﬁpéwgng]%?%ﬁ%g&%?ﬁﬁﬁg?gﬁﬁﬂ?ﬁé#%%Fypeptide
is sel ect ggmbbatidd er Gho Wieteetins i &t b ngoliferaiveediepiser whetgmdhe adiagnestibody, a
singl e chain anti body or a_ binding fraggent Ofofﬂmgt%hQQgﬁmﬁﬁn&%qﬂ&? chain

ant i body composition comprises the compound 1n an amount
10 0.001 mg/kg body weight per diagnostic application.
2. Use according to claim 1, wherein the compound is coupled to a targeting compound.
3. Use according to claim 2, wherein the targeting compound is selected from the group
15 of targeting compounds consisting of a polypeptide, a nucleic acid, a small molecule
or a sugar.
4. Use according to any of claim 1 to 3, wherein the polypeptide is selected from the

group consisting of a receptor ligand, an antibody, a single chain antibody or a binding

20 fragment of an antibody or single chain antibody

5. Use according to any of claims 1 to 4, 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

25 disease.
6. Use according to claim 5, wherein the tumor is a primary tumor or a metastasis.
7. Use according to claim 6, wherein the tumor is a malignoma of the gastrointestinal or

30 colorectal tract, liver, pancreas, kidney, bladder, thyroid, prostate, endometrium,



5. Use according to any of clainms 1 to 4, wherein the proliferative disease
is selected fromthe group consisting of a tumor, a precancerosis, a

dyspl asi avoaossalragbasi a, psoriasis, psoriatic arthritispcrhereesiooioss
arthritis, endometriosis and/or an ocasl ar disease. 6. Use according to
claim5, wherein the tunor is a primary tumr or a netastasis, 7. Use

accor di ngotay,ctiestesn iBelanvnes, alysplasies enghwrucpsn, Anvasive giehernges el cell or

gastrointestin 0 olorectal tract, |i '
Phyr of d. Brbstal aolefib ot et ob o gk ol BAEEAR ndEREMpARERY,
nucosa, iHasi e abrmcHCRHepshaBhtl breadt| caeerniomarsitivnkl end lsqhamapscerllci nons;

a mammary tunor, including hornone-dependent preast cancer, .ho

i ndeplendecmmbnseaﬂstlro@ﬁm?é maalignangys incl ngHLLFGH R0 EOWEP h%@ﬁ&@‘ﬁgag,
neur ol ogi cal nmalignancy .i di ne I QR QB FoanSt t giTas
cit eosar c%%g?sa’f?@ |hgir§ér(%1él?£§}8#’t Elgfstsuggsggr 2%}%1; Fle?rﬂaéngi ogoma angﬁgﬁ A,
endocr i nokgfceiablopleadr tumog!| Udchding t pittaary aeddemoma, pHeodhPweeiomeny,

par agangl i oma, a haenat ol ogi cal | i | ncl udi '
O he HepASEEISTS: POIRRERL R TBHBAN TS TS mAT kel b U -
accor di ngyf g, gl ghi &%ﬁﬁgé fgérn:ﬁodn@%qugsrlﬁ&{ﬂoﬁe&aﬁmy.nd i s adninistered

during tunor "screening o r, during or after surgery. 9. Use according
to claimb5, wherein the precancerosis is selected fromthe group consisting

of precancerosis of the skin, in.parti.cular actinic.kerat.osi -aneao
hSr n,8l- act I8P ACENEMS i gf‘m’c Gr Wk%’iﬁﬁ{)ﬁ‘fi @?grglsé% PR, oé{sclﬁlgl?l&}(e??%g%@at og ;Ss,
Bowen' s d &s&reegﬁwgﬁgr’gﬁgﬁggﬁhﬁerSh@w,go mal i gna, |ichen sclerosus, and
| i chen rubber nucosae; precancerosis of the digestive tract, in particular

g;ﬁﬁ hlrogl akira, | eukopl akia, Barrett's esophagus, Plumrer-Vinson syndrone,

neop%ast i ifﬁe n‘l“t%gfs 1151% gtﬁgli@p E’y %e %{e!ig? Rg%) ﬁ);g%(gh%gggéi iﬂi'sais'gl(a&tg&r#rdnﬁeth(é A
consisting of precancerosis of the skin, in particular actinic keratosis, cutaneaous horn,

15 ' actinic cheilitis, tar keratosis, arsenic keratosis, x-ray keratosis, Bowen's disease,
bowenoid papulosis, lentigo maligna, lichen sclerosus, and lichen rubber mucosae;
precancerosis of the digestive tract, in particular erythroplakia, leukoplakia, Barrett's
esophagus, Plummer-Vinson syndrome, crural ulcer, gastropathia hypertrophica
gigantea, borderline carcinoma, neoplastic intestinal polyp, rectal polyp, porcelain

20 ‘ gallbladder; gynaecological precancerosis, in particular carcinoma ductale in situ
(CDIS), cervical intraepithelial neoplasia (CIN), leukoplakia, endometrial hyperplasia
(grade II), 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

25 (CIS); precancerosis caused by chronic inflammation, in particular pyoderma,

osteomyelitis, acne conglobata, lupus vulgaris, and fistula.

10.  Use according claim 5, wherein the metaplasia is selected from the group consisting of
agnogenic myeloid metaplasia, apocrine metaplasia, atypical metaplasia,

30 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.



gal I bl adder; gynaecol ogi cal precancerosis, in particular carcinona ductale
insitu (CDIS), cervical intraepithelial neoplasia (CIN), |eukoplakia,
endonet riwb 2oggueessbasi a (grade 111), vulvar dystrophy, Peu2006/000058
intraepithelial neoplasia (VIN), hydaidiformnole; urologic precancerosis,
in particular bladder papillomatosis, Queyrat's erythroplasia, testicular

I ntraepithelial neoplasia (TI N) | eukopl akia; carcinoma in situ (Cl'S);

precancer Qs d [
bt byl Pee &combng (L oHEt dppae pddohnr ey icicrgBiih Y i RBSAHE
accor di ngy €l ahifidic \efe@a@anmtmpmaahmmas dyepladi,cdsphysintinhcthgrien

consi sting of agnogenic myel oid netapl asia, apocrine net sja,, at I
met apl asi diysphaataomedlgi’ﬁglm&}?lﬁélanéﬁalpﬂhéﬁﬂlﬁmnéﬁh ﬁé’éﬁlﬁﬁ}% P?rgg"&g drﬁ??]ﬁaf“%/lg : ga

i thelial lm
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nyel oi d nedieddrasi ady@ﬂa‘s@end&;fammi@msldl My sppdsis | a:ramomqmarsalrmd}ﬁpla&g; a,
squanous net apl asi a of ammi on, synpt eI 0| d r’rg aS| a
r egener at PraBiomstaniysis] Aysnlasigs éle%‘&o&ﬁpi?@lat 15dy Bi %Ct?ﬂegnayspl asi a

|s sel ect ﬁ%ﬁpfla&?am eﬁqgl%ep Ei9s§b?asﬁdo %ﬁ&eﬁ)ﬁlhﬂgoﬁ?lftha"i’lﬂm Q{fs%tldsPa Qi%}ﬂgﬁﬁ Biphghyield asi a,

ant er of ac asl a I'ng thoracic dysplasia, atriodgital
dyspl asi aherhfrﬁliﬁ hdbl&plammn@ysﬁymmnﬂmﬂcx ciylsplmlalepq)}ny?ﬂhggquacta@e epithelial

spl a hond t | |
ok Ouer iy %34 R Bl YPer e TS BeParif S0le5 g oent ¢

gysp' aS| &G AR QTR ANMER, %ibrshiﬁibhw@spﬁﬁat ifBraligsdysprisa, ofl Ibapdf;yﬂomad
yspl asi a, ect oder ma asi a, enane dyspl asi a, .encephal q hal m c
dyspl asi aps@ysgpIdazsplasmphephytsar)alrc@lﬂ@tmahél}’ﬁﬁaﬁ@l)h%@o%|e&"‘@ﬁ’r"'ﬁﬂygﬁgiqs@

Faci odi o1 BSRRHTOLE d5ERPEE a VPR S Pimenhs Hfcls LRERRR T admmary

}’Vlh'oﬁ .e df ol geehis phﬁﬁﬂﬁuld‘fa&ilomrauiaarm&mms&al alysfladia,0 doralys pysplasiaof bone,

15 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,
20 spondyloepiphysial dysplasia, and ventriculoradial dysplasia.

12.  Use according to claim 5, wherein the ocular disease is selected from the group
consisting of trachoma, retinopathy of prematurity, diabetic retinopathy, neovascular

glaucoma and age-related macular degeneration.

25
13.  Use according to any of claims 1 to 12, wherein the diagnostic composition further
comprises a pharmaceutically acceptable salt, carrier, excipient and/or buffer.
14.  Use according to any of claims 1 to 13, wherein the compound is comprised in the
30 diagnostic composition in an amount of 0.1 or less mg/kg body weight.

15. A diagnostic kit comprising the compound of formula (I) according to claim 1 or a
pharmaceutically acceptable salt thereof in an amount to prepare a diagnostic

composition for administration of less than 0.5 and more than 0.001 mg/kg body



osseous dysplasia, hereditary renal-retinal dysplasia hidrotic ectodernal
dyspl asi a, hypohidrotic ectodermal dysplasia, |ynphopenic thym c dysplasia,
manmary dyepb@sizassomandi bul of aci al dyspl asi a, net aphysi ealr/myaplasssa,
Mondi ni dyspl asia, nonostotic fibroussdyspl asia, nucoepithelial dysplasia,
mul tiple epiphysial dysplasia, oculoauriculovertebral dysplasia,,

ocul odent welighi dBihcdyaipoasd aer degrostieaprisation dyd ppiesially acernegefvally

dyspl asi a, ophthalnonandibulonﬁli dé@flasia, peri api cal cenent al

dyspl asi adccpRipbls SlbtGaEqr; HRogu 8{%@87 4. pseudoachondropl astic
spondyl oepi physi al dysplasia, retinal dysplasia, septo-optic dysplasia,
spondyl oepi physi al dyspl asia, and ventricul oradi al dysplasia. 12. Use
according to claim5, wherein the ocular disease is selected fromthe group
consisting of trachoma, retinopathy of prematurity, diabetic retinopathy,
neovascul ar gl aucoma and age-rel ated nmacul ar degeneration. 13. Use
according to any of clains 1 to 12, wherein the diagnostic conposition
further conprises a pharmaceutically acceptable salt, carrier, excipient
and/or buffer. 14. Use according to any of clains 1 to 13, wherein the
conpound is conprised in the diagnostic conposition in an amount of 0.1 or
| ess ng/ kg body weight. 15. A diagnostic kit conprising the conmpound of
formula (1) according to claim1 or a pharmaceutically acceptable salt
thereof in an anobunt to prepare a diagnostic conposition for adm nistration
of less than 0.5 and nore than 0.001 ng/ kg bodywei ght of the conpound per
di agnostic application and optionally a pharnmaceutically acceptable salt,
carrier, excipient and/or buffer.



