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Description
FIELD OF THE INVENTION

[0001] The present invention relates to the use of a
derivative of melatonin in an assay, wherein said deriv-
ative is a conjugate at position 3 of melatonin’s indole
ring and wherein said conjugate comprises a linker of at
least 2 carbon atoms, with the proviso that the conjugate
does not comprise a polypeptide or protein antigen. The
derivative preferably comprises 3-(2-ethylamidoglutaric
acid)-5-methoxyindole (GUS) and is coupled to a carrier
such as dextran. The invention further relates to a method
for detecting and/or quantifying melatonin in a sample
using a compound comprising said derivative of mela-
tonin, a corresponding immunobiological assay and a kit
of parts for detecting and/or quantifying melatonin based
on the melatonin derivative.

BACKGROUND OF THE INVENTION

[0002] Melatonin (N-acetyl-5-methoxytryptamine) is a
hormone of the pineal gland and involved in many phys-
iological functions, e.g. the regulation of circadian
rhythms and seasonal reproduction. Melatonin has been
associated with several disorders or physiological prob-
lems including depression, sleep disturbances, migraine
attacks, regulation of the immune system or human re-
production. In particular, the human circadian rhythm (i.e.
the 24-hour biological clock) is highly regulated and de-
pendentin the daily light-dark cycle. Melatonin produced
during the night phase of the circadian rhythm can be
used to establish suspected problems in the patient’s cir-
cadian rhythm.

[0003] Detection of melatonin in humansis mostly per-
formed on specific sample types such as saliva or ex-
tracted plasma samples using immunological or HLPC
detection technologies (Voultsios et al., 1997, Journal of
Biological Rhythms, 12: 457 -466; Rémsing et al., 2006,
Scand. J. Clin. Lab. Invest, 66: 181-190). The immuno-
logical detection of melatonin typically relies on specific
antibodies reactive towards melatonin, which are incu-
bated together with melatonin conjugates or melatonin
radioactive labels to determine the amount of captured
melatonin from samples. Since melatonin is too small to
be capable of producing antisera on its own, it is typically
coupled to an antigenic protein such as BSA. Melatonin
accordingly works as a hapten with resulting antisera
binding to the hapten and adjacent protein structures
(Grota et al.,, 1983, Can J Biochem Cell Biol, 61:
1096-1101).

[0004] The first immunological assays used radioac-
tive labels that were later exchanged for enzyme or flu-
orescent probes (Voultsios et al., 1997, Journal of Bio-
logical Rhythms 12: 457 -466). The most widely used
conjugates in immunological assays are melatonin de-
rivatives modified such as Melatonin-1-propionic acid,
which is modified at the nitrogen of the melatonin mole-
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cule and ensures specificity of the assay in combination
with the antibody used. Normally, sensitive (<10pg/ml)
immunological detection of melatonin relies on long in-
cubation times (3h-16h) combined with low assay tem-
peratures of about 4 to 20°C (Chegini et al., 1995, Clin.
Chem, 41: 381-386; or Di et al., 1998, Clin Chem, 44:
304-310).

[0005] Thereis hence aneed for an effective technique
which allows for a highly sensitive detection of melatonin
at temperatures of about 20°C and above and during
shorter incubation times.

OBJECTS AND SUMMARY OF THE INVENTION

[0006] The present invention addresses these needs
and provides means and methods for a highly sensitive
detection of melatonin attemperatures of about 20°C and
above and during incubation times of less than 16 h, in
particular of only about 0.5 h. The above objective is in
particular accomplished by a use of a derivative of me-
latonin in an assay, wherein said derivative is a conjugate
at position 3 of melatonin’s indole ring and wherein said
conjugate comprises a linker of at least 2 carbon atoms,
with the proviso that the conjugate does not comprise a
polypeptide or protein antigen. The inventors provide the
surprising solution that upon the conjugation of melatonin
at its 3 position (i.e. at position 3 of the indole ring of
melatonin) with a linker of a length of at least 2 C-atoms
melatonin derivatives are obtained which, when used in
an immunobiological assay or method, allow for a per-
formance of a melatonin detection or quantification assay
at 20°C and above for a drastically shortened incubation
time of less than 16 h, e.g. for only 30 minutes. This prin-
ciple has in particular been proven for the melatonin an-
alog 3-(2-ethylamidoglutaric  acid)-5-methoxyindole
(GUS) which was further bound to dextran.

[0007] Thus, in a preferred embodiment of the present
invention, said derivative of melatonin is or comprises
3-(2-ethylamidoglutaric acid)-5-methoxyindole (GUS).
[0008] In a further preferred embodiment said deriva-
tive is coupled to a carrier.

[0009] Particularly preferredis dextran as carrier, while
other carriers may also be used.

[0010] In yet another preferred embodiment, said car-
rier may further be coupled to a particle. In yet another
preferred embodiment, the carrier coupled to the mela-
tonin derivative as defined above may be bound to a sur-
face. In specific embodiments, said carrier may be coat-
ing a surface.

[0011] In another preferred embodiment said com-
pound comprising a melatonin derivative and a carrier is
labeled.

[0012] In a further preferred embodiment said assay
is an immunobiological melatonin assay with a sensitivity
of <10 pg melatonin/ml. In a particularly preferred em-
bodiment, said assay is an immunobiological melatonin
quantification assay with a sensitivity of <10 pg melaton-
in/ml.
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[0013] In yet another preferred embodiment, said as-
say is performed at a temperature of more than about
20°C. In a particularly preferred embodiment, said assay
is performed at a temperature of about 20°C to 25°C. In
another preferred embodiment, said assay is performed
forless than 16 h. In a particularly preferred embodiment,
said assay is performed for about 0.5 h

[0014] In another aspect the present invention relates
to a method or immunobiological assay for detecting
and/or quantifying melatonin in a sample, comprising the
steps of:

(a) incubating a sample with a predefined amount of
a compound comprising a derivative of melatonin as
mentioned herein above;

(b) binding of melatonin and/or the compound com-
prising said melatonin derivative with a melatonin
binding molecule, wherein said melatonin binding
molecule is immobilized on a surface;

(c) measuring the amount of the compound compris-
ing said melatonin derivative bound to said melatonin
binding molecule; and

(d) detecting the presence of melatoninin the sample
and/or deducing the amount of melatonin in the sam-
ple based on the inverse proportion of the measured
amount of the compound comprising said melatonin
derivative.

[0015] In another aspect the present invention relates
to a method or immunobiological assay for detecting
and/or quantifying melatonin in a sample, comprising the
steps of

(a) providing a compound comprising a derivative of
melatonin as mentioned herein above in an immo-
bilized form on a surface, orin an immobilizable form;
(b) incubating a sample on said surface with a pre-
defined amount of a melatonin binding molecule
thereby allowing for the binding of the melatonin
binding molecule to melatonin and/or the immobi-
lized or immobilizable compound comprising said
melatonin derivative;

(c) measuring the amount of said melatonin binding
molecule bound to the immobilized compound com-
prising said melatonin derivative; and

(d) deducing the amount of melatonin in the sample
based on the inverse proportion of the measured
amount of the melatonin binding molecule.

[0016] In a preferred embodiment of said method or
assay said binding molecule is a melatonin specific an-
tibody.

[0017] In another preferred embodiment of said meth-

od or assay, said method or assay has a sensitivity of
<10 pg melatonin/ml, performed atatemperature of more
than about 20°C and/or performed for less than 16 h. In
a particularly preferred embodiment, said method or as-
say is performed at a temperature of about 20°C to 25°C.
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In further particularly preferred embodiments, said meth-
od or assay is performed for about 0.5 h.

[0018] Inafurther preferred embodiment, said method
or assay is performed in a device allowing magnetic ac-
tuation of particles.

[0019] Itis further preferred that said sample as men-
tioned above is a saliva, blood, serum, plasma, urine, or
sweat sample.

[0020] In afinal aspect the invention relates to a kit of
parts for detecting and/or quantifying melatonin, compris-
ing a derivative of melatonin as mentioned herein above
and a melatonin specific antibody.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Fig. 1 shows the chemical structure of melatonin in-
clude its indole ring with the relevant positions indi-
cated.

Fig. 2 depicts melatonin derivative GUS 3-(2-ethyl-
amidoglutaric acid)-methoxyindole), which is deriv-
ative of melatonin at position 3.

Fig. 3 exemplifies in the left-hand panel an assay
format with a melatonin derivative comprising a car-
rier that is coupled to beads (particles) which are
detected by binding molecules (antibodies) coat-
ed/printed on the surface, in case of absence of me-
latonin. Presence of melatonin in samples will pre-
vent the formation of the complex and results in re-
duced signals. In the right-hand panel a further ex-
emplary embodiment of an assay format according
to the presentinvention is illustrated, in which a me-
latonin derivative comprising a carrier is immobilized
on the surface, while antibodies which are coupled
to beads (particles) can bind to said melatonin de-
rivative in case of absence of melatonin. Presence
of melatonin in samples will prevent the formation of
the complex and results in reduced signals.

Fig. 4 shows the results of an comparison of assay
formats with the reference conjugate and GUS con-
jugate at an assay temperature of 20°C and 30°C
(forthe GUS conjugate) and melatonin dilution series
in plasma. The X indicates the values at 30°C, the
full circle indicates the values at 20°C.

Fig. 5 shows the temperature dependence of tested
conjugates. Indicated in black is the measured ref-
erence, indicated in white is the measured GUS-
comprising compound.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0022] The present invention relates to the use of a
derivative of melatonin in an assay.

[0023] Although the presentinvention will be described
with respect to particular embodiments, this description
is not to be construed in a limiting sense.

[0024] Before describing in detail exemplary embodi-
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ments of the present invention, definitions important for
understanding the present invention are given.

[0025] As used in this specification and in the append-
ed claims, the singular forms of "a" and "an" also include
the respective plurals unless the context clearly dictates
otherwise.

[0026] Inthe context of the presentinvention, the terms
"about" and "approximately" denote an interval of accu-
racy that a person skilled in the art will understand to still
ensure the technical effect of the feature in question. The
term typically indicates a deviation from the indicated nu-
merical value of =20 %, preferably =15 %, more prefer-
ably =10 %, and even more preferably £5 %.

[0027] Itisto be understood that the term "comprising”
is not limiting. For the purposes of the present invention
the term "consisting of" is considered to be a preferred
embodiment of the term "comprising of". If hereinafter a
group is defined to comprise at least a certain number of
embodiments, this is meant to also encompass a group
which preferably consists of these embodiments only.
[0028] Furthermore, the terms "first", "second", "third"
or"(a)","(b)","(c)","(d)" etc. and the like in the description
and in the claims, are used for distinguishing between
similar elements and not necessarily for describing a se-
quential or chronological order. Itis to be understood that
the terms so used are interchangeable under appropriate
circumstances and thatthe embodiments of the invention
described herein are capable of operation in other se-
quences than described or illustrated herein.

[0029] In case the terms "first", "second", "third" or
"(a)", "(b)", "(c)", "(d)", "i", "ii" etc. relate to steps of a
method or use or assay there is no time or time interval
coherence between the steps, i.e. the steps may be car-
ried out simultaneously or there may be time intervals of
seconds, minutes, hours, days, weeks, months or even
years between such steps, unless otherwise indicated in
the application as set forth herein above or below.
[0030] It is to be understood that this invention is not
limited to the particular methodology, protocols, reagents
etc. 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
that will be limited only by the appended claims. Unless
defined otherwise, all technical and scientific terms used
herein have the same meanings as commonly under-
stood by one of ordinary skill in the art.

[0031] The present invention concerns in one aspect
ause of aderivative of melatonin in a detection procedure
for melatonin, in particular an assay, wherein said deriv-
ative is a conjugate at position 3 of melatonin’s indole
ring and wherein said conjugate comprises a linker of at
least 2 carbon atoms, with the proviso that the conjugate
does not comprise a polypeptide or protein antigen.
[0032] Theterm"derivative of melatonin"asused here-
in refers to a chemically modified version of the melatonin
molecule, which maintains its core structure and function
as immunological hapten. In a preferred embodiment, a
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derivative of melatonin according to the presentinvention
is detectable with a high affinity with an antibody raised
against melatonin, e.g. a melatonin- bovine serum albu-
min (BSA) conjugate, a melatonin-thyroglobuline (TG)
conjugate or a melatonin-ovalbumin (OVA) conjugate.
[0033] The term "conjugate at position 3 of melatonin’s
indole ring" as used herein means that the melatonin
structure is chemically modified at the position 3 of the
core indole ring of melatonin. The conjugation process
may, in certain embodiments, result in an extension of
melatonin’s side chain -CH,-CH,-NH-CO-CHj at its ter-
minal methyl group, or, in other embodiments, in a re-
placement or modification of one or more other non-ter-
minal groups of said side chain. For the conjugation one
or more suitable conjugation reagents can be used. A
conjugation reagent can, for instance, include one or
more conjugation moieties, e.g., chemical moieties suit-
able for conjugating to a moiety on a secondary com-
pound. In some cases, a conjugation reagent can be a
monovalent aldehyde (e.g., formaldehyde), bivalent al-
dehyde (e.g., glutaric aldehyde), hydrozine, carbodiim-
ide, isocyanate or diisocyanate. Typically, conjugation
reagents are molecules that contain two or more reactive
ends capable or chemically attaching to specific function-
al groups on melatonin or other molecules such as pri-
mary amine (-NH2), carboxyls (-COOH), sulflrydryls, or
carbonyls (-CHO), or reactive groups such as carbodi-
imide (e.g., EDC), NHS ester, imidoester, PFP ester, hy-
droxymethyl phosphine, maleimide, haloacetyl (bromo-
oriodo-), pyridyldisulfide, vinyl sulfone, hydrazide, diazir-
ine, or aryl azide.

[0034] In preferred embodiments, the conjugate at po-
sition 3 of melatonin’s indole ring comprises a linker mol-
ecule of at least 2 carbon atoms. In case of an extension
of melatonin’s side chain -CH,-CH,-NH-CO-CHj at its
terminal methyl group, said linker is provided in extension
to said side chain. In case of a replacement or modifica-
tion of one or more other non-terminal groups of said side
chain, said linker is provided at the site of modification.
The linker may be a branched molecule or a non-
branched molecule. The linker may, for example, be a
hydrocarbon molecule of different composition and/or
length. The length of the molecule may vary between
about 2 C atoms to about 50 C atoms, or more. Also
envisaged are other lengths or any length value within
the indicated range. The hydrocarbon molecule may, for
example, have a length of 2, 3, 4, 5, 6, 7, 8, 9, 10, 15,
20, 25, 30, 35, 40, 45, or 50 C atoms or any other number
of C atoms between the indicated values. In addition to
C atoms, a linker may further comprise other atoms or
functionalities, e.g. N, S, O, or P-atoms or corresponding
groups, including side chains etc.

[0035] The linker may, in alternative embodiments, be
or comprise or consist of a carbohydrate, i.e.an oligo- or
polysaccharide molecule. The carbohydrate molecule
may, for example, have a length of 2, 3, 4, 5,6, 7, 8, 9,
10, 15, 20, 25, 30, 35, 40, 45, or 50 C atoms or any other
number of C atoms between the indicated values. The
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carbohydrate may be based on monomeric sugars such
as glucose, glucopyranose, galactose, mannose, ribose
etc., or on oligosaccharide units such as maltose, su-
crose or lactose etc., or derivatives thereof. The carbo-
hydrate may further comprise polymeric sugars such as
glucan, mannan, galactan, cellulose, chitin, pectin or dex-
tran.

[0036] The linker may, in alternative embodiments, be
or comprise or consist of a lipid. Lipids constitute a broad
group of naturally occurring molecules including, but not
limited to, fats, waxes, styrols, fat-soluble vitamins (such
as vitamins A, D, E and K), monoglycerides, digycerides,
phospholipids. Such lipids are typically built of a lipid tail
and a headgroup. Examples of suitable lipids include
phospholipids, e.g. phosphatidyl ethanolamine, phos-
phatidylcholine, egg phosphatidyl-ethanolamine, diole-
oylphosphatidyl ethanolamine. Particularly preferred are
the phospholipids MPPC and DPPC. The lipids may be
of different compositions and/or lengths. The length of
the molecule may vary between 2 C atoms to about 100
C atoms, or more. Also envisaged are other lengths or
any length value within the indicated range. The lipid mol-
ecule may, for example, have a length of 2, 3,4, 5,6, 7,
8,9, 10, 15, 20, 25, 30, 35, 40, 45 or 50 C atoms or any
other number of C atoms between the indicated values.
[0037] The linker may, in further alternative embodi-
ments, be or comprise or consist of a non-biological pol-
ymer. The term "non-biological polymer" as used herein
refers to a polymer which is not from a biological source
(biopolymer) and is chemically synthesized. These pol-
ymers may preferably also comprise a number up to
about 50 atoms. Suitable polymers for this purpose have
been described in the art (e.g. by Ratner, B.D.; Hoffman,
A.S.; Schoen, F.J.; Lemons, J.E., Biomaterials Science,
2nd Ed.; Eds.; Elsevier: London, 2004). Examples of a
suitable non-biological polymers are polymers such as
poly(glycolic acid) (PGA) or poly(lactic acid) (PLA), po-
ly(caprolactone) (PCL, poly(N-vinyl-2-pyrrolidone)
(PVP), polydioxanone (PDS), or poly(ethylene glycol)
(PEG) or copolymers thereof also termed hetereopoly-
mers that are derived from two (or more) monomeric spe-
cies. Further envisaged are block copolymers with two
or three distinct blocks which are called diblock copoly-
mers and triblock copolymers, respectively. Preferred
block copolymers include, but are not limited to poly(lac-
tide-co-glycolide) copolymers (PLGA), poly(ethylene ox-
ide)-poly(propylene oxide) (PEP-PPO) poly(ethylene ox-
ide)-poly(propylene oxide) poly(ethylene oxide) (PEP-
PPO-PEOQ), poly(ethylene oxide)-block-poly(L-/lactide)
(PEG-PLLA), poly(ethylene oxide)-block-poly(caprolac-
tone) (PEG-PCL), poly(ethylene glycol)-block-poly(a.-hy-
droxy acid) (PEG-PHA), PAMAM (Gen 4-7) or Pluronic
P-105. It is preferred that the polymer has a non-protein
like or non-polypeptide like structure and/or form.
[0038] In another group of specific embodiments, the
linker may be or comprise or consist of polyethylene gly-
col molecules. Polyethylene glycols envisaged by the
presentinvention may be of different compositions and/or
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lengths. Preferred polyethylene glycol (PEG) variants in-
clude polydisperse or monodisperse PEG molecules.
Particularly preferred is monodisperse PEG. PEGs may
further be branched. The PEGs present in the derivative
may preferably comprise a number up to about 50 atoms.
[0039] In further embodiments one or more of the
above mentioned linkers may be combined, e.g. a PEG
may be combined with one or more lipid linkers, or a
carbohydrate linker may be combined with one or more
PEG linkers etc.

[0040] The presentinvention excludes that the conju-
gate as defined above is a, or comprises a polypeptide
or protein antigen. The invention thus envisages a deriv-
ative of melatonin with the proviso that said derivative
does not comprise or is linked to a polypeptide antigen
or protein antigen. In particular, the invention thus envis-
ages a derivative of melatonin with the proviso that said
derivative does not comprise or is linked to a polypeptide
antigen or protein antigen such as bovine serum albumin
(BSA), cationized BSA, thyroglobuline from porcine (TG),
keyhole limpet hemocyanin (KLH), ovalbumin (OVA), tet-
anus toxoid, or gelatin. Such antigenic proteins are typ-
ically used in the field for conjugation to small haptens in
order to raise suitable antibodies against the hapten and
parts of the antigen. As the present inventors surprisingly
found, such polypeptide/protein conjugates are not nec-
essary for performing immunological melatonin assays
in view of conjugations to melatonin at position 3 of its
indole ring as defined herein above and below. The per-
formance of immunological melatonin assays can hence
be improved by using conjugations to melatonin at posi-
tion 3 ofits indole ring as defined herein above and below,
although antibodies or binding molecules employed in
such assays may have been obtained with classical me-
latonin-polypeptide/protein conjugates.

[0041] In specific embodiments a melatonin derivative
according to the present invention does not comprise or
is linked to a polypeptide antigen or protein antigen such
as bovine serum albumin (BSA), cationized BSA, thy-
roglobuline (TG), keyhole limpet hemocyanin (KLH),
ovalbumin (OVA), tetanus toxoid, or gelatin in the vicinity
of melatonin’s core structure, e.g. its indole ring, such
that the polypeptide or protein antigen, together with the
melatonin derivative as an hapten, provides an immuno-
logical active orimmunologically recognizable entity, e.g.
recognizable by monoclonal or polyclonal antibodies.
[0042] In a particularly preferred embodiment, the me-
latonin derivative is or comprises 3-(2-ethylamidoglutaric
acid)-5-methoxyindole (GUS). In further envisaged em-
bodiments the melatonin derivative is 3-(2-ethylamido-
hexanedioic acid)-5-methoxyindole, 3-(2-ethylamidobu-
tanoic acid)-5-methoxyindole, 3-(2-ethylamidopentanoic
acid)-5-methoxyindole, 3-(2-ethylamidoheptanedioic ac-
id)-5-methoxyindole, or 3-(2-ethylamidooctanedioic ac-
id)-5-methoxyindole.

[0043] A melatonin derivative as defined herein above,
e.g. GUS, may further be coupled to a carrier entity. The
term "carrier entity" as used herein relates to a non-pro-
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teinous entity which allows to stably bind and/or present
the melatonin derivative. Such carrier entity may be a
polymeric or monomeric molecule comprising more than
about 40 to 50 atoms. For example, the carrier may be
a hydrocarbon with a length of about 40 to 500 C atoms,
or more. Also envisaged are other lengths or any length
value within the indicated range. The hydrocarbon mol-
ecule may, for example, have a length of 40, 45, 50, 55,
60, 65, 70, 75, 80, 85, 90, 95, 100, 200, 300, 400 or 500
C atoms or any other number of C atoms between the
indicated values. In addition to C atoms, a linker may
further comprise other atoms or functionalities, e.g. N, S,
O, or P-atoms or corresponding groups, including side
chains etc. The present invention envisages thatone me-
latonin derivative as defined herein, e.g. one molecule
of GUS, be linked to one carrier entity, or that more than
one melatonin derivative as defined herein, e.g. several
molecules of GUS, be linked to one carrier entity. For
example, theremay be 1, 2, 3,4,5,6,7,8,9, 10, 11, 12,
13, 14,15, 20, 25, 30, 35, or 40 molecules, or any number
of molecules in between these values, or more than 40
molecules of melatonin derivatives, e.g. GUS, be coupled
to one carrier entity. It is preferred that the number of
melatonin derivatives per carrier entity is between 2 and
10, or between 3 and 8. Particularly preferred isa number
of melatonin derivatives per carrier entity of 5.

[0044] The carrier may, in alternative embodiments,
be or comprise or consist of a carbohydrate, i.e. a
polysaccharide molecule. The carbohydrate molecule
may, for example, have a length of 40, 45, 50, 55, 60,
65, 70, 75, 80, 85, 90, 95, 100, 200, 300, 400 or 500 C
atoms or any other number of C atoms between the in-
dicated values. In alternative embodiments, the carbo-
hydrate molecule may have 10 to 100 sugar ring struc-
tures, e.g. 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, or more
than 100 sugar ring structures, or any value in between
these values. The carbohydrate may be or comprise pol-
ymeric sugars such as glucan, mannan, galactan, cellu-
lose, chitin, pectin or dextran. Particularly preferred is
dextran.

[0045] The term "dextran" as used herein refers to a
complex, branched glucan composed of chains of vary-
ing lengths, which may have weights of ranging from 3
to 2000 kilodaltons. The straight chain typically consists
of alpha-1,6 glycosidic linkages between glucose mole-
cules, while branches begin from alpha-1,3 linkages.
Dextran may be synthesized from sucrose, e.g. by lactic-
acid bacteria. In the context of the present invention dex-
tran to be used as carrier may preferably have a molec-
ular weight of about 15 to 1500 kilodalton. Itis particularly
preferred that the dextran has a molecular weight of about
40 to 500 kilodalton, e.g. 40, 50, 60, 70, 80, 90, 100, 120,
140, 150, 160, 180, 200, 220, 240, 250, 260, 280, 300,
320, 340, 350, 360, 380, 400, 420, 440, 450, 460, 480,
or 500 kilodalton, or any value in between these values.
[0046] Another example of a suitable carrier is a lipid
such as a phospholipid, e.g. phosphatidyl ethanolamine,
phosphatidylcholine, egg phosphatidyl-ethanolamine,
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dioleoylphosphatidyl ethanolamine with alength of about
40 C atoms to about 500 C atoms, or more. Also envis-
aged are other lengths or any length value within the
indicated range. The lipid molecule may, for example,
have a length of 40, 45, 50, 55, 60, 65, 70, 75, 80, 85,
90, 95, 100, 200, 300, 400 or 500 C atoms or any other
number of C atoms between the indicated values.
[0047] Further examples of carrier molecules include
polyethylene glycol (PEG) molecules as mentioned
above. The carrier PEGs may have about 40 C atoms to
500 C atoms or more. The PEGs may be polydisperse
or monodisperse PEG molecules, or be branched, e.g.
having 3-10 PGE chains emanating from a central core
group, be star PEGs having 10 to 100 PEG chains em-
anating from a central core group, or be comb PEGs
which have multiple PEG chains grafted to a different
polymer or linear PEG backbone. According to the PEG’s
average molecular weights, envisaged PEGs may be
PEG 10,000, PEG 12,000, PEG 15,000, PEG 20,000 or
PEGs having higher molecular weights. Particularly pre-
ferred is a PEG larger than PEG 10,000. Smaller PEG
molecules such as, for example, PEG 400, PEG 600,
PEG 800, PEG 1000, PEG 1500, PEG 2000, PEG 3350,
PEG 4000, PEG 6000, or PEG 8000 are also envisaged.
[0048] The carrier may, in further alternative embodi-
ments, also be or comprise or consist of a non-biological
polymer such as poly(glycolic acid) (PGA) or poly(lactic
acid) (PLA), poly(caprolactone) (PCL, poly(N-vinyl-2-
pyrrolidone) (PVP), polydioxanone (PDS), or poly(ethyl-
ene glycol) (PEG), poly(lactide-co-glycolide) copolymers
(PLGA), poly(ethylene oxide)-poly(propylene oxide)
(PEP-PPO) poly(ethylene oxide)-poly(propylene oxide)
poly(ethylene oxide) (PEP-PPO-PEO), poly(ethylene ox-
ide)-block-poly(L-lactide) (PEG-PLLA), poly(ethylene
oxide)-block-poly(caprolactone) (PEG-PCL), poly(ethyl-
ene glycol)-block-poly(a-hydroxy acid) (PEG-PHA),
PAMAM (Gen 4-7) or Pluronic P-105.

[0049] A carrier as defined herein above, which is cou-
pled to a melatonin derivative according to the present
invention, may further be coupled to a particle. Alterna-
tively, such a carrier may be bound to a surface. If bound
to a surface, for example a coated surface may be pro-
vided.

[0050] The coupling to a particle or surface may either
be a single coupling such that a single melatonin deriv-
ative or a single compound comprising a melatonin de-
rivative and a carrier as defined herein is bound to one
particle or a surface, or the coupling may involve several
or many melatonin derivatives or compounds comprising
a melatonin derivative and a carrier per particle or per
surface. For example, there may be about 10, 15, 20, 25,
30, 40, 50, 60, 70, 80, 90, 100, 200, 300, 400, 500 or
more than 500 or any number between these values of
melatonin derivatives or compounds comprising a mela-
tonin derivative and a carrier per particle or per surface.
For the coating of surfacesitis preferred having a suitably
dense arrangement of melatonin derivatives or com-
pounds comprising a melatonin derivative of about 2000
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to 10.000 elements per particle or per defined area. It is
particularly preferred that about 1 to 100 ng/mg dextran
is coupled to a particular or surface area, e.g. 1, 2, 3, 4,
5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20,
21,22, 23, 24, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70, 75,
80, 85, 90, 95 or 100 pg/mg. Even more preferred is the
coupling of about 10 wg/mg dextran. In further preferred
embodiments, this amount of dextran molecules may be
coupled to a number of melatonin derivatives per carrier
entity as define herein above, preferably to about 1 to 10
such melatonin derivatives, e.g.t0 2, 3, 4,5,6,7, 8,9 or
10 melatonin derivatives, e.g. GUS.

[0051] The term "particle" as used herein means a
small, localized object to which can be ascribed a phys-
ical property such as volume or mass. In the context of
the present invention a particle comprises or consists of
any suitable material known to the person skilled in the
art, e.g. the particle may comprise, or consist of, or es-
sentially consist of inorganic or organic material. Typical-
ly, a particle may comprise, or consist of, or essentially
consist of metal or an alloy of metals, or an organic ma-
terial, or comprise, or consist of, or essentially consist of
carbohydrate elements. Examples of envisaged material
include agarose, polystyrene, latex, polyvinyl alcohal, sil-
ica and ferromagnetic metals, alloys or composition ma-
terials. Particularly preferred are magnetic or ferromag-
netic metals, alloys or compositions. Particularly pre-
ferred particles useful in the present invention are super-
paramagnetic particles. The term "superparamagnetic”
as used herein describes a form of magnetism, which
appears in small ferromagnetic or ferromagnetic nano-
particles. It is known in the art that in sufficiently small
nanoparticles, magnetization can randomly flip direction
under the influence of temperature. The time between
two flips is referred to as the Néel relaxation time. In the
absence of an external magnetic field, when the time
used to measure the magnetization of the nanoparticles
is much longer than the Néel relaxation time, the mag-
netization appears to be in average zero, i.e. in the par-
amagnetic state. In such a state an external magnetic
field is able to magnetize the nanoparticles similarly to a
paramagnet. However, the magnetic susceptibility is
much larger than those of paramagnets. In further pre-
ferred embodiments, the material may have specific
properties. The material may, for example, be magnetic
or be non-magnetic. The material may, in other embod-
iments, be hydrophobic, or hydrophilic. In further specific
embodiments the particle is a plastic particle. Examples
of plastic particles include latex or polystyrene beads,
e.g. those commonly used for purification. In yet another
embodiment, the particle may be a cell like particle. The
term"cell like particle" as used hereinrefers to a biological
or semi-biological structure, which is present in biological
systems or has the form and/or function of biological sys-
tems or parts of biological systems. In further specific
embodiments, a particle may comprise, essentially con-
sist of or consist of sepharose or agarose. The particle
may, in further embodiments, be or comprise round
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shaped support or substrate structures. The particles
may, in another group of embodiments, be organized in
arrays or geometrical forms, e.g. located at predefined
points or spots, or may be provided in an irregular man-
ner. Particles may further overlay a substrate ground or
be fixed on substrate ground by connector elements such
as rods etc. Particles may further be coated with protec-
tive coatings, e.g. PEG molecules, and/or with function-
alized coatings, e.g. comprising biochemically active
compounds. Envisaged particles include magnetic par-
ticles with suitable functional groups such as epoxy
groups. Further envisaged examples include carboxyl
(COOH) microparticles. Such microparticles may be
used for covalent coupling of molecules by activating the
carboxyl groups with water-soluble carbodiimide. The
carbodiimide may further react with the carboxyl group
allowing the creation of an active ester that may be re-
active toward primary amines.

[0052] Furthermore, a particle essentially behaves as
a whole unit in terms of its transport and properties. Par-
ticles may accordingly be of a symmetrical, globular, es-
sentially globular or spherical shape, or be of anirregular,
asymmetric shape or form.

[0053] The size of a particle envisaged by the present
invention typically ranges between 50 nm and 50 pm.
Preferred are particles in the nanometer and micrometer
range up to several micrometers. In further preferred em-
bodiments the particle diameter is larger than 100 nm.
The term "diameter" as used herein refers to any straight
line segment that passes through the center of the par-
ticle and whose endpoints are on the particle surface. In
case of non-spherical or semi spherical particles, the di-
ameteris understood as the average diameter of the larg-
est and shortest straight line segments that pass thought
the center of the particle and whose endpoints are on the
particle surface. It is further understood that a radius of
a particle as defined herein is half of its diameter as de-
fined herein above. Particularly preferred are nanoparti-
cles, e.g. particles of a diameter of about 100 nm to 10
micrometer, more preferably 100 nm to 3 um, even more
preferably 300 nm to 1000 nm, e.g. 300 nm, 310 nm, 320
nm, 330 nm, 340 nm, 350 nm, 360 nm, 370 nm, 380 nm,
390 nm, 400 nm, 410 nm, 420 nm, 430 nm, 440 nm, 450
nm, 460 nm, 470 nm, 480 nm, 490 nm, 500 nm, 510 nm,
520 nm, 530 nm, 540 nm, 550 nm, 560 nm, 570 nm, 580
nm, 590 nm, 600 nm, 620 nm, 650 nm, 670 nm, 700 nm,
720 nm, 750 nm, 770 nm, 800 nm, 820 nm, 850 nm, 870
nm, 900 nm, 920 nm, 950 nm, 970 nm, 1000 nm, or any
value in between. Even more preferred are nanoparticles
having a diameter of about 500 nm.

[0054] A "surface" according to the present invention
can have any structure and may comprise molecules or
a network of molecules suitable to cover a surface. A
surface may, for example, be the surface of flat sensor
surface or, in specific embodiments, a device, cartridge,
microfluidic chamber, reaction chamber or particle sur-
face. The envisaged surface may be the site of recogni-
tion, binding and/or subsequent detection of a target mol-
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ecule of interest, e.g. of an antibody or any other suitable
binding molecule.

[0055] The compound comprising a melatonin deriva-
tive and a carrier may be labeled. Such a labeling activity
may be based on conjugation reactions using various
chemistries, e.g. aldehyde, carboxylic acids, or amine
reactions. The label may be any suitable label known to
the skilled person, e.g. a radioactive label, an enzymatic
label, a fluorescent label, a chemiluminescent label or a
bioluminescentlabel. Examples of labels that can be con-
jugated to a melatonin derivative according to the inven-
tion include fluorescent dyes or metals (e.g. fluorescein,
rhodamine, phycoerythrin, fluorescamine), chromophor-
ic dyes (e.g. rhodopsin), chemiluminescent compounds
(e.g. luminal, imidazole), fluorescent polypeptides (e.g.
green fluorescent protein (GFP)) and bioluminescent
proteins (e.g. luciferin, luciferase), haptens (e.g. biotin),
and contrast agents such as USPIOS or 19Fluor. Further
labels which may be used within the context of the
present invention include 6-FAM, HEX, TET, ROX, Cy3,
Cy5, Texas Red or Rhodamine, TAMRA, Dabcyl, Black
Hole Quencher, BHQ-1 or BHQ-2. Target molecules may
also be labeled with radioisotopes e.g. 3H, 14C, 32P, 33p,
355, 125], 11C, 13N, 150, 18F, 64Cuy, 62Cu, 124, 76Br, 82Rb
68Ga or 18F. Preferred is the presence or use of a biotin
label or of an enzymatic label, e.g. of an enzyme such
as horseradish peroxidase, alkaline phosphatase, or be-
ta-lactamase. Particularly preferred is the use or pres-
ence of horseradish peroxidase. In a particularly pre-
ferred set of embodiments, biotin is employed as label
for the compound comprising a melatonin derivative and
a carrier. This label may subsequently be bound or al-
lowed to interact with suitable interactors such as strepta-
vidin or similar molecules such as avidin, streptavidin de-
rivatives, avidin-related proteins, avidin-like entities such
as tamavidin 1 and 2, bradavidin, or NeutrAvidin etc. The
streptavidin (or similar) functionality may be provided with
an enzymatic label, e.g. of an enzyme such as horserad-
ish peroxidase, alkaline phosphatase, or beta-lacta-
mase. Particularly preferred is the use of streptavidin-
HRP.

[0056] The label may be conjugated to a compound
comprising a melatonin derivative and a carrier as de-
fined herein above at any suitable position. It is preferred
that the label is localized at the carrier portion of the com-
pound. In specific embodiments, the label may be pro-
vided at a particle, which is coupled to a compound com-
prising a melatonin derivative and a carrier. The label
may be provided as single label per compound, or as
multiple labels, e.g. 2, 3,4, 5,6, 7, 8, 9, 10, 15, 20, 30,
40, 50 or more than 50 label molecules per compound.
Itis preferred that one label be linked to the carrier portion
of the compound as defined herein above. The ratio of
carrier, compound and label as mentioned above may
be any suitable ratio. In a non-limiting example, this ratio
may be 1-5 :5-100 :1-10,0r1:5:1,0r 1 :60 : 2. Further
ratios are explicitly envisaged by the present invention.
In a preferred example, there may be combination of one
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dextran molecule, coupled to about 5 melatonin deriva-
tives (such as GUS), which is labeled with one biotin en-
tity. In a further example, there may be combination of
one dextran molecule, coupled to about 60 melatonin
derivatives (such as GUS), which is labeled with 2 biotin
entity.

[0057] Inspecificembodiments, the ratio of carrier, me-
latonin derivative compound and label may be made de-
pendent on the nature and/or molecular weight and/or
size and/orlength of the carrier. For larger carriers a high-
er number of melatonin derivative compounds and a
higher number of labels is necessary. For example, when
using dextran of a molecular weight of 40 kilodalton, a
ratioof 1 : 5: 1 may be used, e.g. one dextran molecule,
coupled to about 5 melatonin derivatives (such as GUS),
which is labeled with one biotin entity. This ratio may be
changed in case of a higher molecular weight of the car-
rier. For example, in case of a dextran of a molecular
weight of 400 kilodalton, a ratio of 1 : 60 : 2 may be used,
e.g.one dextran molecule, coupled to about 60 melatonin
derivatives (such as GUS), which is labeled with 2 biotin
entity. These ratios may be further adapted and changed
according to the nature, molecule weight, length or size
of the carrier, melatonin derivative compound and/or la-
bel. The present invention thus envisages all suitable
modifications of the above provided non-limiting ratio ex-
amples.

[0058] A melatonin derivative as defined herein above,
in particular a melatonin derivative coupled to a carrier,
or coupled to a carrier and a particle, or coupled to a
carrier and a surface as defined herein above may be
used for any suitable type of detection procedure. In spe-
cific embodiments such melatonin derivative may be
used for a detection procedure of melatonin, or of struc-
turally similar molecular. It is preferred that a melatonin
derivative coupled to a carrier, or coupled to a carrier and
aparticle, or coupled to a carrier and a surface as defined
herein above may be used in an assay, more preferably
in an immunobiological assay. Examples of immunobio-
logical assays in which the melatonin derivative accord-
ing to the present invention may be used include com-
petitive and non-competitive assay systems using tech-
niques such as western blots, radioimmunoassay like
RIA (radio-linked immunoassay), ELISA (enzyme linked
immunosorbent assay), "sandwich" immunoassays, im-
munoradiometric assays, fluorescent immunoassays,
e.g. FIA (fluorescence-linked immunoassay), chemilumi-
nescence immunoassays and electrochemilumines-
cence immunoassay (ECLIA). Details and further fea-
tures of such assays would be known to the skilled person
or can be derived from suitable literature sources such
as the ebook Assay Guidance Manual, edited by G. Sitta
Sittampalam, Bethesda (MD): Eli Lilly & Company and
the National Center for Advancing Translational Scienc-
es; 2004 at http://www.nc-
bi.nlm.nih.gov/books/NBK53196/, in particular section
Immunoassay Methods, Karen L. Cox et al., Eli Lilly &
Company, Indianapolis, IN, of 2012, or later updated ver-
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sions thereof.

[0059] Preferred is the use of a melatonin derivative
according to the present invention in a competitive im-
munobiological melatonin assay. Such a competitive as-
say is in principle base on the incubation of labeled an-
tigen (e.g. a melatonin derivative according to the present
invention comprising fluorescent labels or radioactive la-
bels) with a suitable antibody in the presence of increas-
ing amounts of unlabeled antigen (melatonin), and the
detection of the antibody bound to the labeled antigen.
The competitive assay may in one embodiment be based
on melatonin derivatives according to the present inven-
tion which are bound to particles and freely floating in a
sample or detection liquid, e.g. in a reaction chamber of
a device, while suitable antibodies may be immobilized
ata surface of such a chamber or device. In an alternative
embodiment, the competitive assay may be based on
melatonin derivatives according to the present invention
which are immobilized on the surface of a reaction cham-
ber of a device, while suitable antibodies, e.g. labeled
antibodies, are freely floating in a sample or detection
liquid. The number of bound particles on the surface re-
late thus to the number of unbound melatonin.

[0060] The amount of bound melatonin is typically in-
verse related to the amount of bound conjugate, but relies
on the relative affinity of melatonin and the melatonin
conjugate to the antibody at a given assay condition. The
assay conditions that may influence this ratio can be as-
say time, temperature, sequence of reactions (melatonin
vs conjugate) and the amount conjugate vs antibody. The
sensitivity may be determined by measuring the dose
that is distinguished from measurements without mela-
tonin, commonly defined as the limit of detection. The
present invention also envisages suitable alternatives to
this approach, including improvements of the methodol-
ogy to be developed in the future.

[0061] In a particularly preferred embodiment, the as-
say is an immunobiological melatonin assay with a high
sensitivity or limit of detection for melatonin. The sensi-
tivity or limit of detection may be in a range of about 0. 5
to about 10 pg melatonin/ml. For example, the sensitivity
maybeat0.5,1,2,3,4,5,6,7,8,90r 10 pg melatonin/ml,
or at any value in between these values, or below. For
example, the sensitivity may be <10 pg melatonin/ml,
preferably <5 pg melatonin/ml, more preferably <3 pg
melatonin/ml, even more preferably <1 pg melatonin/ml.
[0062] The assay is in a further preferred embodiment
an immunobiological melatonin quantification assay with
a high sensitivity for melatonin. The limit of the quantifi-
cation assay may be in a range of about 0.5 to about 20
pg melatonin/ml. For example, the sensitivity of the quan-
tification assay may be at 0.5,0.1,0.5,1, 2, 3,4,5,6, 7,
8, 9 10, 15 or 20 pg melatonin/ml, or at any value in
between these values, or below. For example, the sen-
sitivity of the quantification assay may be <10 pg mela-
tonin/ml, preferably <5 pg melatonin/ml, more preferably
<3 pg melatonin/ml, even more preferably <1 pg mela-
tonin/ml.
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[0063] The melatonin derivative according to the
present invention may be used in an assay as defined
herein above under any suitable temperature conditions.
Such suitable temperature conditions include all temper-
atures at which the assay can be performed in order to
provide reasonable or suitable results, e.g. at which a
quantitative detection of melatonin can be performed, or
at which a correct statement on the amount of melatonin
in a sample can be made. Such temperatures may in-
clude low temperatures of about 4°C to high tempera-
tures of about 37°C. It is preferred that the melatonin
derivative according to the present invention is used in
an assay as defined herein above at a temperature of
more than about 18°C, or more than about 20°C. For
example, the melatonin derivative according to the
present invention may be used at a temperature of 18°C,
19°C, 20°C, 21°C, 22°C, 23°C, 24°C, 25°C, 26°C, 27°C,
28°C, 29°C, 30°C, 31°C, 32°C, 33°C, 34°C or 35°C or
any value in between the mentioned values. Preferably,
the melatonin derivative according to the present inven-
tion is used in an assay as defined herein above at a
temperature of 18°C to about 25°C. In the most preferred
embodiment, the melatonin derivative according to the
present invention is used in an assay as defined herein
above at a temperature of about 20°C.

[0064] The melatonin derivative according to the
present invention may further be used in an assay as
defined herein above for a suitable period of time. Such
suitable time periods include all periods at which the as-
say can be performed in order to provide reasonable or
suitable results, e.g. at which a quantitative detection of
melatonin can be performed, or at which a correct state-
ment on the amount of melatonin in a sample can be
made. Such time periods may long assay times of more
than 16 hours, or short assay times of less than 16 hours.
It is preferred that the assay time is less than 16 hours,
e.g.15h,14h,13h,12h,11h,10h,9h,8h,7h, 6 h,
5h,4h,3h,2h, 1h,orless than 1 h, or any time period
in between the mentioned time periods. In particularly
preferred embodiments, the assay time is less than about
1 h, e.g. 50 min, 45 min, 40 min, 35 min, 30 min, 25 min,
20 min, 15 min, 10 min, or 5 min or any time period in
between these values. Even more preferably, the assay
time is about 30 min.

[0065] In another aspect the present invention relates
to a method or immunobiological assay for detecting
and/or quantifying melatonin in a sample, comprising the
steps of: incubating a sample with a predefined amount
of a compound comprising a derivative of melatonin as
mentioned herein above; binding of melatonin and/or the
compound comprising said melatonin derivative with a
melatonin binding molecule, wherein said melatonin
binding molecule isimmobilized on a surface; measuring
the amount of the compound comprising said melatonin
derivative bound to said melatonin binding molecule; and
detecting the presence of melatonin in the sample and/or
deducing the amount of melatonin in the sample based
on the inverse proportion of the measured amount of the
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compound comprising said melatonin derivative. The
method or immunobiological assay may accordingly be
able to at least detect melatonin in a sample. In the al-
ternative, the method immunobiological assay may fur-
ther be able to quantify the amount of melatonin in a
sample. The method orimmunobiological assay as men-
tioned above is in principle based on a competitive bind-
ing detection. It may further include additional modifica-
tion steps.

[0066] The detection limit of the method of assay may
be in a range of about 0.05 to about 200 pg melatonin/ml.
For example, the detection limit of the method or assay
maybeat0.5,1,2,3,4,5,6,7,8,9o0r 10 pg melatonin/ml,
or at any value in between these values, or below. Pref-
erably, the sensitivity of the method or assay is <10 pg
melatonin/ml. Similarly, in case of a quantification meth-
od orassay, the limit of the quantification method or assay
may be in a range of about 0.5 to about 20 pg melaton-
in/ml. For example, the sensitivity of the quantification
assay may be at0.5,0.1,0.5,1,2,3,4,5,6,7, 8,910,
15 or 20 pg melatonin/ml, or at any value in between
these values, or below.

[0067] The term "sample" as used herein refers to any
biological material obtained via suitable methods known
to the person skilled in the art from an individual. The
sample used in the context of the present invention
should preferably be collected in a clinically acceptable
manner, more preferably in a way that analytes, i.e. me-
latonin are preserved.

[0068] In a specific embodiment the sample material
is a bodily fluid. The term "bodily fluid" as used herein
refers to whole blood, serum, plasma, tears, saliva, nasal
fluid, sputum, ear fluid, genital fluid, breast fluid, milk,
colostrum, placental fluid, amniotic fluid, perspirate, syn-
ovial fluid, ascites fluid, cerebrospinal fluid, bile, gastric
fluid, aqueous humor, vitreous humor, gastrointestinal
fluid, exudate, transudate, pleural fluid, pericardial fluid,
semen, upper airway fluid, peritoneal fluid, liquid stool,
fluid harvested from a site of an immune response, fluid
harvested from a pooled collection site, bronchial lavage,
and urine.

[0069] In further embodiments also material such as
biopsy material, e.g. from all suitable organs, e.g. the
lung, the muscle, brain, liver, skin, pancreas, stomach,
etc., a nucleated cell sample, a fluid associated with a
mucosal surface or skin may be used. For such a testing,
the material is typically homogenized and/or resuspend-
ed in a suitable buffer solution.

[0070] Additionally, cells may be purified from obtained
body tissues and fluids if necessary, and then used as
the biological sample. Samples, in particular after initial
processing, may be pooled. However, also non-pooled
samples may be used.

[0071] In further embodiments bodily fluid or sample
material as mentioned herein above may be processed
by adding chemical or biological reactants. This may be
performed in order to stabilize the sample material, to
remove sample components, or to avoid interaction in
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samples. For example, EDTA or heparin may be used to
stabilize blood samples, or which prevent coagulation.
[0072] In a specific embodiment of the present inven-
tion the content of a sample may be submitted to an en-
richment step. For instance, a sample may be contacted
with ligands specific for the cell membrane or organelles
of certain cell types functionalized for example with mag-
netic particles. The material concentrated by the mag-
netic particles may subsequently be used for detection
and analysis steps as described herein above or below.
[0073] It is particularly preferred using salvia, blood,
i.e.whole blood, serum, plasma, urine or sweat. In amore
preferred embodiment, the sample may be a whole blood
or a plasma sample.

[0074] A "predefined amount of a compound compris-
ing a derivative of melatonin as mentioned herein above"
may be a suitable amount of the derivative whose con-
centration and in particular whose amount of immuno-
logically active and thus recognizable antigenic struc-
tures is known or can be determined. This concentration
or amount is preferably adapted to the expected amount
of melatonin in a certain sample volume. In specific em-
bodiments, the predefined amount of a compound com-
prising a derivative of melatonin as mentioned herein
above may be adapted to the number or amount of me-
latonin binding molecules immobilized on a surface. Such
an adaptation may, for example, involve the use of the
same or essentially the same number of compounds
comprising a derivative of melatonin as mentioned herein
above, as the number or amount of melatonin binding
molecules. In further specific embodiments, the prede-
fined amount may be defined according to an establish-
ment of a functional ratio which is a balance between
signal without melatonin and low spike levels. The con-
centration of binding molecules, e.g. antibodies, or of
compounds comprising a derivative of melatonin, may
be changed and may be used in order to optimize the
adaptation.

[0075] The "incubation" and the subsequent "binding"
of melatonin and/or the compound comprising a mela-
tonin derivative according to the present invention with
a melatonin binding molecule may be performed at any
suitable temperature and/or during any suitable period
of time. Preferably, the incubation and binding is carried
out at atemperature between about 4°C and about 37°C.
It is preferred that the incubation is performed at a tem-
perature of more than about 18°C, or more than about
20°C. For example, the incubation may be carried out at
a temperature of 18°C, 19°C, 20°C, 21°C, 22°C, 23°C,
24°C, 25°C, 26°C, 27°C, 28°C, 29°C, 30°C, 31°C, 32°C,
33°C, 34°C or 35°C or any value in between the men-
tioned values. Preferably, the incubation and binding is
performed at a temperature of about 18°C to about 25°C,
more preferably at 20°C. The incubation and binding may
further be performed during a time interval of more or
less than 16 hours, preferably during less than 16 hours.
It is particularly preferred that the incubation and binding
is performed for, e.g. 15 h, 14 h, 13 h, 12h, 11 h, 10 h,
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9h,8h,7h,6h,5h,4h,3h,2h,1h,orlessthan 1h,
or any time period in between the mentioned time peri-
ods. In an even more preferred embodiment, the time
period for incubation and binding is less than about 1 h,
e.g. 50 min, 45 min, 40 min, 35 min, 30 min, 25 min, 20
min, 15 min, 10 min or 5 min or any time period in between
these values. Particularly preferred is a time period for
incubation and binding of about 10 min.

[0076] A "melatonin binding molecule" as mentioned
in the context of the above described method and assay
may any molecule which is able to specifically bind me-
latonin and also a melatonin derivative according to the
present invention. Such binding molecule may be an im-
munoglobulin-based protein, or a non-immunoglobulin-
based molecule.

[0077] A typical and preferred example of an immu-
noglobulin-based protein is an antibody. The term "anti-
body" as used herein refers toimmunoglobulin molecules
and immunologically active portions or fragments of im-
munoglobulin molecules, i.e. molecules that contain an
antigen binding site that immunospecifically binds an an-
tigen, in particular specifically binds melatonin or a me-
latonin derivative as defined herein above. The immu-
noglobulin molecules of the invention can be of any type
(e.g., 1gG, IgE, IgM, IgD, IgA and IgY), class (e. g., IgG1,
1gG2, 1gG3, 1gG4, IgA1 and IgA2) or subclass of immu-
noglobulin molecule. In a specific embodiment the anti-
body or fragment thereof as mentioned comprises a hu-
man IgM heavy chain constant domain, a human IgGl
heavy chain constantdomain, ahuman IgG2 heavy chain
constant domain, a human IgG3 heavy chain constant
domain, a human IgG4 heavy chain constant domain, or
a human IgA heavy chain constant domain. In a further
embodiment of the presentinvention the antibody or frag-
ment, in particular the antibody or fragment thereof com-
prising a human IgM heavy chain constant domain, a
human IgGI heavy chain constantdomain, a human IgG2
heavy chain constantdomain, ahuman IgG3 heavy chain
constant domain, a human IgG4 heavy chain constant
domain, or a human IgA heavy chain constant domain
comprises a human lgkappalightchain constantdomain,
or a human Ig lambda light chain constant domain. The
immunospecific binding refers to the immunospecific de-
tection and binding of an antibody to an antigenic epitope
of melatonin and/or a melatonin derivative as defined
herein above.

[0078] In further embodiments antibodies of the inven-
tion include polyclonal, monoclonal, multispecific, hu-
man, humanized or chimeric antibodies, whole immu-
noglobulin molecules, anti-idiotypic (anti-Id) antibodies
(including, e. g., anti-ld antibodies to antibodies of the
invention), antibody substructures, or modified antibod-
ies.

[0079] The term "antibody substructure" as used here-
in refers to single chain antibodies, Fab fragments, Fab’
fragments, fragments produced by a Fab expression li-
brary, F(ab’)2, Fv, disulfide linked Fv, minibodies, dia-
bodies, scFv, sc(Fv)2, and epitope-binding fragments of
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any of the above. Preferred are Fab, Fab’ and F (ab’)2,
Fv, single-chain Fvs (scFv), sc(Fv)2, single-chain anti-
bodies, disulfide-linked Fvs (sdFv) and fragments com-
prising either a VL or VH domain. Also envisaged are
VHH (camelid) structures.

[0080] The term "Fab fragment" as used herein refers
to antibody fragments consisting of the first constant do-
main of the heavy chain (CH1), the constant domain of
the light chain (CL), the variable domain of the heavy
chain (VH) and the variable domain of the light chain (VL)
of an intact immunoglobulin protein. Typically, Fab frag-
ments are obtained by proteolytic cleavage by papain.
[0081] The term "F(ab’)2" or "F(ab’)2 fragment" as
used herein refers to antibody fragments consisting of
two first constant domains of the heavy chain (CH1), two
constant domains of the light chain (CL), two variable
domains of the heavy chain (VH) and two variable do-
mains of the light chain (VL) of an intact immunoglobulin
protein, i.e. it comprises two Fab fragments. Additionally,
F(ab’)2 molecules comprise a S-S linkage in the antibody
hinge region which combines the Fab fragments. Typi-
cally, F(ab’)2 fragments are obtained by proteolytic cleav-
age by pepsin.

[0082] The term "Fab’ fragment" as used herein refers
to fragments derived from "F(ab’)2" molecules, prefera-
bly fragments comprising the S-S linkage in the antibody
hinge region.

[0083] The term "Fv fragments" as used herein refers
to antibody fragments consisting of the two variable an-
tibody domains VH and VL (details may be derived from
Skerra and Plickthun, 1988, Science, 240: 1038-1041).
[0084] The term "single chain Fv fragment (scFv)" as
used herein relates to antibody fragments consisting of
the two VH and VL domains linked together by a flexible
peptide linker (details may be derived from Bird and Walk-
er, 1991, Trends Biotechnol., 9: 132-137).

[0085] The term "diabody" as used herein refers to an
antibody variant comprising a separated VH-VL and VL-
VH fusion, wherein the fused domains are linked together
by a flexible peptide linker. The linker may have a length
of about 1 to 20 amino acids, preferably of between about
2 and 7 amino acids. Typically, small amino acids like
glycine may be used for the linker. They may also be
combined with other amino acids (details may be derived
from Hudson and Kortt, 1999, J. Immunol. Methods,
231(1-2):177-89).

[0086] The term "minibody" as used herein refers to a
size reduced antibody, e.g. an antibody comprising solely
variable domains or lacking constant domains, or com-
prising the variable heavy domain (details may be derived
from Quiocho, 1993, Nature, 362(6418): 293-294).
[0087] Antigen-binding antibody fragments, including
single-chain antibodies, may comprise the variable re-
gion(s) alone or in combination with the entirety or a por-
tion of the hinge region, CH1, CH2, and/or CH3 domains.
Also envisaged are antigen-binding fragments compris-
ing any combination of variable region(s) with a hinge
region, CH1, CH2, and CH3 domains. The antibodies
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may be from any animal origin including birds and mam-
mals. Preferably, the antibodies are murine (e. g., mouse
andrat), donkey, monkey, rabbit, goat, guinea pig, camel,
horse, chicken, or human.

[0088] The antibodies according to the present inven-
tion are typically monospecific. In certain specific embod-
iments, the antibody may also be bispecific, or of a great-
er multispecificity. Multispecific antibodies may be spe-
cific for different epitopes of a melatonin and/or a mela-
tonin derivative as defined herein above, or may be spe-
cific for both a melatonin and/or a melatonin derivative
as defined herein above as defined herein above, as well
as for a heterologous epitope, such as a heterologous
polypeptide or solid support material.

[0089] The term "modified antibody" as used herein
refers to derivatives which are modified, for instance by
the covalent attachment of any type of molecule to the
antibody such that said covalent attachment does not
prevent the antibody from specifically binding to the
epitope or from generating an anti-idiotypic response.
Typical examples of such modifications are glycosyla-
tion, acetylation, biotinylation, PEG-ylation, phosphor-
ylation, amidation, derivatization by known protect-
ing/blocking groups, proteolytic cleavage, linkage to a
cellular ligand or other protein, etc. Chemical modifica-
tions may be carried out by known techniques, including
specific chemical cleavage, acetylation, formylation etc.
Additionally, the derivative may contain one or more non-
classical amino acids.

[0090] Antibodies may be produced according to any
suitable method known to the person skilled in the art.
Polyclonal antibodies may be produced by immunization
of animals with the antigen of choice. For example, me-
latonin or a melatonin derivative as defined herein above
can be administered to various host animals including
any eukaryotic, prokaryotic, or phage clone. Monoclonal
antibodies of defined specificity may be produced using,
for instance, the hybridoma technology developed by
Koéhler and Milstein (Koéhler and Milstein, 1976, Eur. J.
Immunol., 6: 511-519). Typically, mice are immunized
with melatonin and/or a melatonin derivative as defined
herein above. Further details on suitable approaches and
techniques can be derived from Huisman et al., 2009,
Journal of Neurochemistry,
10.1111/j.1471-4159.2009.06492.x. Once an immune
response is detected, e.g., antibodies specific for the an-
tigen are detected in the mouse serum, the mouse spleen
is harvested and splenocytes isolated. The splenocytes
are then fused by well known techniques to any suitable
myeloma cells, for example cells from cell line SP20. Hy-
bridomas are selected and cloned by limited dilution. The
hybridoma clones are then assayed by methods known
in the art for cells that secrete antibodies capable of bind-
ing a polypeptide of the invention. Ascites fluid, which
generally contains high levels of antibodies, can be gen-
erated by immunizing mice with positive hybridoma
clones.

[0091] Alternatively, antibodies of the present inven-
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tion can also be generated using various phage display
methods known in the art. In phage display methods,
functional antibody domains are displayed on the surface
of phage particles, which carry the polynucleotide se-
quences encoding them. In a particular embodiment,
such phage can be utilized to display antigen binding
domains expressed from a repertoire or combinatorial
antibody library (e. g., human or murine). Phages ex-
pressing an antigen binding domain that binds the anti-
gen of interest can be selected or identified with antigen,
e. g., using labeled antigen or antigen bound or captured
to asolid surface or bead. Phages used in these methods
are typically filamentous phages including M13 binding
domains expressed from a phage with Fab, Fv or disulfide
stabilized Fv antibody domains recombinantly fused to
either the phage gene Il or gene VIII protein. Examples
of phage display methods that can be used to produce
antibodies according to the present invention include
those disclosed in Brinkman et al., 1995, J. Immunol.
Methods 182: 41-50.

[0092] In afurther embodiment the specifically binding
molecule is a non-immunoglobulin molecule. The term
"non-immunoglobulin molecule" refers to a group of high-
ly affine molecules which are capable of specifically bind-
ing to target molecules such as melatonin and/or a me-
latonin derivative as defined herein above, but do not
comprise immunoglobulin domains or elements. The
non-immunoglobulin molecules may offer several distinct
mechanisms of binding and preferably have a similar af-
finity for target structures such as melatonin and/or a me-
latonin derivative as defined herein above as antibodies.
[0093] Examples of non-immunoglobulin molecules
which may be used in the context of the presentinvention
include protein structures comprising ankyrin-repeats.
Typically, indesigned ankyrin-repeat proteins (DARPIns)
three, four or preferably five repeat ankyrin motifs are
present. These may form a stable protein domain with a
large potential target interaction surface. Further details
may be derived, for example, from Binz et al., 2003, J.
Mol. Biol.; 332(2): 489-503.

[0094] A further example of a highly affine non-immu-
noglobulin molecule is an affibody molecule, i.e. a protein
based on the Z domain (the immunoglobulin G binding
domain) of protein A. In contrast to antibodies, affibody
molecules are typically composed of alpha helices and
lack disulfide bridges. They may be expressed in soluble
and proteolytically stable forms in various host cells. Af-
fibody molecules may further be fused with other pro-
teins. Further details may be derived, for example, from
Nord et al., 1997, Nat. Biotechnol.; 15(8): 772-777.
[0095] The group of highly affine non-immunoglobulin
molecules according to the present invention also com-
prises adnectins. Adnectins are based on the structure
of human fibronectin, in particular its extracellular type
Il domain, which has a structure similar to antibody var-
iable domains, comprising seven beta sheets forming a
barrel and three exposed loops on each side correspond-
ing to the three complementarity determining regions.
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Adnectins typically lack binding sites for metal ions and
central disulfide bonds. They are approximately 15 times
smaller than an I1gG type antibody and comparable to the
size of a single variable domain of an antibody. Adnectins
may be customized in order to generate and/or increase
specificity for target molecules by modifying the loops
between the second and third beta sheets and between
the sixth and seventh sheets. Further details may be de-
rived, for example, from Koide and Koide, 2007, Methods
Mol. Biol.; 352: 95-109.

[0096] A further preferred example is the antibody mi-
metic anticalin, which is derived from human lipocalin.
Anticalins typically have the property of binding protein
antigens, as well as small molecule antigens. They are
composed of a barrel structure formed by 8 antiparallel
beta sheets, connected by loops and an attached alpha
helix. Mutagenesis of amino acids at the binding site may
allow for changing of affinity and selectivity of the mole-
cule. Further details may be derived, for example, from
Skerra, 2008, FEBS J., 275 (11): 2677-83.

[0097] Another preferred example is affilin, i.e. a ge-
netically engineered protein with the ability to selectively
bind antigens, which is structurally derived from gamma-
B crystallin or from ubiquitin. Affilins are typically con-
structed by modification of near-surface amino acids of
gamma-B crystallin or ubiquitin and isolated by display
techniques such as phage display. The molecular mass
of crystallin and ubiquitin based affilins is typically about
one eighth or one sixteenth of an IgG antibody, respec-
tively. This may lead to heat stability up to 90°C and an
improved stability towards acids and bases. Further de-
tails may be derived, for example, from Ebersbach et al.,
2007 J Mol Biol.; 372(1): 172-185 or from Hey et al., 2005,
Trends Biotechnol.; 23(10): 514-522.

[0098] The group of highly affine non-immunoglobulin
molecules also comprises avimers, i.e. artificial proteins
that are able to specifically bind to certain antigens via
multiple binding sites. Typically, the individual avimer se-
quences are derived from A domains of various mem-
brane receptors and have a rigid structure, stabilized by
disulfide bonds and calcium. Each A domain can bind to
a certain epitope of the target molecule. The combination
of domains binding to different epitopes of the same tar-
get molecule may increases affinity to this target. Further
details may be derived, for example, from Silverman et
al., 2005, Nat. Biotechnol.; 23(12): 1556-61.

[0099] Further examples include knottins, i.e. small di-
sulfide-rich proteins characterized by a special disulfide
through disulfide knot. This knot is typically obtained
when one disulfide bridge crosses the macrocycle
formed by two other disulfides and the interconnecting
backbone (disulfide I11-VI goes through disulfides I-IV and
1I-V). Knottin peptides could be shown to bind with high
affinity (about 10 to 30 nmol/L) to integrin receptors. The
knottin scaffold may accordingly be used for the design
of highly affine molecules which are able to bind detection
moieties according to the invention. Further details may
be derived, forexample, from Kimura et al., 2009, Cancer
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Res., 69; 2435.

[0100] The group of highly affine non-immunoglobulin
molecules additionally comprises fynomers, i.e. Fyn
SH3-derived proteins. Fyn is a 59-kDa member of the
Src family of tyrosine kinases. The Fyn SH3 domain com-
prises 63 residues, and its amino acid sequence is fully
conserved among man, mouse, rat, and monkey. Fyno-
mers are typically composed of two antiparallel beta
sheets and contain two flexible loops (RT and n-Src
loops) to interact with other proteins or targets. Further
details may be derived, for example, from Grabulovski
et al.,, 2007, Journal of Biological Chemistry, 282 (5):
3196-3204.

[0101] The group of preferred highly affine non-immu-
noglobulin molecule also comprises kunitz domain pep-
tides. Kunitz domains are the active domains of Kunitz-
type protease inhibitors. They typically have a length of
about 50 to 60 amino acids and a molecular weight of 6
kDa. Examples of Kunitz-type protease inhibitors are
aprotinin, Alzheimer’'s amyloid precursor protein (APP),
and tissue factor pathway inhibitor (TFPI). Kunitz do-
mains are stable as standalone peptides and are able to
recognize specific targets such as protein structure and
may accordingly be used for the design of highly affine
molecules which are able to bind detection moieties ac-
cording to the invention. Further details may be derived,
for example, from Nixon and Wood, 2006, Curr. Opin.
Drug Discov. Devel., 9(2), 261-268.

[0102] A melatonin binding molecule as defined herein
above is provided in the context of the above mentioned
method and assay in animmobilized form. Thus, the bind-
ing molecule, e.g. antibody, is immobilized on a surface
or support material of a device, chamber or other suitable
entity, where binding and measurement reactions are
performed. The term "immobilization" or "immobilized"
as used herein refers to the association of a melatonin
binding molecule to a surface or a support material via
molecular interactions which position the melatonin bind-
ing molecule at a specific area of the surface or support
material and concomitantly impede a detaching of the
binding molecule, e.g. during treatment steps, such as
washing or rinsing steps etc. Typically, such molecular
interactions are based on covalent chemical bonds or
covalent chemical interactions between structural ele-
ments or functional groups of the surface or support ma-
terial and the molecule to be immobilized, e.g. corre-
sponding functional groups of the molecule, as known to
the person skilled in the art. Also envisaged is an immo-
bilization or attachment of the melatonin binding mole-
cule to a support material by non-covalent interactions.
The immobilization may, for example, be carried out by
crosslinking the binding molecule by heat or light, i.e. by
forming molecular interactions or bonds that link both
structural elements together under the influence or driven
by the energy provided by an energy source like heat or
light, or via a chemical immobilization. Preferred is the
drying of a solution comprising the entity to be immobi-
lized, e.g. an antibody or other binding molecule, on the
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surface. A "chemical immobilization" as mentioned here-
in may be an interaction between the support material
and the binding molecule based on chemical reactions.
Such a chemical reaction can be enhanced by either ap-
plying heat, e.g. a certain optimal temperature fora chem-
ical reaction. For example, a chemical immobilization
may take place between functional groups on a support
material and corresponding functional elements on the
binding molecules. Such corresponding functional ele-
ments in the binding molecules may either be as part of
the chemical inventory of a molecule, or be additionally
introduced.

[0103] An example of such a functional group is an
amine group. Typically, the binding molecule to be im-
mobilized, e.g. a nucleic acid or protein, comprises a
functional amine group or is chemically modified in order
to comprise a functional amine group. For example, the
amino group may react with activated groups on the sup-
port material, such as a carboxy activated group. Exam-
ples include carbonyl, epoxy or similar groups. Means
and methods for such a chemical modification are known
to the person skilled in the art. The localization of said
functional groups within the binding molecule to be im-
mobilized may be used in order to control and shape the
binding behavior and/or orientation of the binding mole-
cule. A typical reaction partner for a binding molecule to
be immobilized comprises moieties which are capable of
binding to such binding molecules such as amine-func-
tionalized nucleic acids.

[0104] An"immobilization or attachment of the binding
molecule to a support material by non-covalent interac-
tions" may comprise the interaction between the support
material and the binding molecule by hydrogen bonding,
electrostatic interactions, Van der Waals interactions,
and/or hydrophobic packing. Envisaged examples of
non-covalent immobilization or attachment of binding
molecules to the support material include the use of bi-
otin-streptavidin interactions. For example, a melatonin
binding molecule as defined herein, e.g. a DARPin or an
antibody, may be coupled to a biotin molecule or be bi-
otinylated. Surfaces or support material may accordingly
be provided with streptavidin molecules. Alternatively,
similar molecules such as avidin, streptavidin deriva-
tives, (strept)avidin, avidin-related proteins, avidin-like
entities such as tamavidin 1 and 2, bradavidin, or Neu-
trAvidin etc. may be used. These molecules may be cou-
pled in a covalent manner to said support material. Sub-
sequently a non-covalent interaction and attachment,
e.g. between the biotinylated molecule and the strepta-
vidin comprising material may be performed, resulting in
an immobilization of the melatonin binding molecule to
the support material.

[0105] Subsequent to the binding of melatonin and/or
acompound comprising a melatonin derivative according
to the present invention to an immobilized melatonin
binding molecule, e.g. an antibody, as defined herein
above, washing or rinsing activities may be performed in
order to remove non-bound melatonin and/or melatonin
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derivatives form the surface. Such washing or rinsing
steps may be performed according to any suitable pro-
tocol, may be carried out one or several times etc.
[0106] Upon aremoval of non-bound melatonin and/or
melatonin derivatives as defined herein above form the
surface a measurement of the compound comprising
said melatonin derivative bound to said immobilized me-
latonin binding molecule being may be performed. The
measurement may typically be based on the presence
of adetectable moiety on orin said compound comprising
said melatonin derivative. For example, said compound
comprising said melatonin derivative may comprise a la-
bel as defined herein above, such as a fluorescent label,
a radioactive label or an attached enzyme which is able
to perform a detectable enzymatic reaction. In alternative
embodiments the measurement may be based on optical
detection steps which do not require specific labels, but,
for instance, are capable of detecting the presence of
particles or carrier structures. Also envisaged is the sen-
sitive detection based on luminol functionalized silver na-
noprobe or modified versions thereof. Further details
may, for example, be derived from Yu et al., 2014, Ana-
lytica Chimica Act, 812, 236-242.

[0107] Upon a measurement of the compounds com-
prising said melatonin derivative bound to said immobi-
lized melatonin binding molecules, it may be deduced,
whether all of the binding sites of the immobilized mela-
tonin binding molecules are bound by said compounds
comprising said melatonin derivative, or whether a cer-
tain percentage of binding sites is not bound by said com-
pounds. The number of not bound binding sites may thus
indicate (i) the presence of melatonin in a sample and (ii)
allow for a quantification of the amount of melatonin in
the sample based on a comparison between the number
of binding sites present and the number of sites bound
by compounds comprising said melatonin derivative ac-
cording to the present invention. The quantification is
thus, in principle, based on the determination of the in-
verse proportion of the measured amount of the com-
pounds comprising said melatonin derivative according
to the present invention.

[0108] In an alternative approach, the present inven-
tion provides a method or immunobiological assay for
detecting and/or quantifying melatonin in a sample as
defined herein above, comprising the steps of: providing
acompound comprising aderivative of melatonin accord-
ing to the present invention in an immobilized form on a
surface; or in an immobilizable form; incubating a sample
as defined herein above on said surface with a predefined
amount of a melatonin binding molecule as defined here-
inabove, thereby allowing for the binding of the melatonin
binding molecule to melatonin and/or the immobilized or
immobilizable compound comprising said melatonin de-
rivative; measuring the amount of said melatonin binding
molecule bound to the immobilized compound compris-
ing said melatonin derivative; and deducing the amount
of melatonin in the sample based on the inverse propor-
tion of the measured amount of the melatonin binding
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molecule.

[0109] The alternative approach is thus based on a
complementary principle in which instead of the mela-
tonin binding molecule the compound comprising a de-
rivative of melatonin according to the present invention
is immobilized or at least immobilizable on a surface.
Said immobilization may, for example, be performed ac-
cording to the above outlined principles. In certain em-
bodiments, the immobilized compound comprising a de-
rivative of melatonin according to the present invention
may or may not be coupled to a particle. In further cor-
responding embodiments, the melatonin binding mole-
cule, e.g. antibody may be coupled to a particle or may
not be coupled to a particle as defined herein above.
[0110] An example of situation in which no coupling of
a derivative of melatonin according to the presentinven-
tion to a particle is envisaged is provided in the right hand
panel of Fig. 3. In this embodiment, a binding molecule
as defined herein, e.g. an antibody, may be bound to a
particle as defined herein above, e.g. a magnetic particle.
[0111] The immobilization may be further based on
functionalities of the carrier of the particle being coupled
to the derivative of melatonin. For example, in case mag-
netic particles are used, the immobilization may be per-
formed via magnetic actuation. Such an immobilization
may be a temporary or transient immobilization, e.g. car-
ried out during certain steps of the assay. The compound
comprising a derivative of melatonin according to the
present invention may thus be "immobilizable", but is not
necessarily immobilized on a surface during the incuba-
tion steps or binding steps. The immobilization may thus,
in specific embodiments, be performed after an incuba-
tion of a sample with a predefined amount of melatonin
binding molecules and with the compound comprising
the melatonin derivative according to the present inven-
tion.

[0112] Itis preferred that subsequent to the incubation
allowing for the binding of the melatonin binding molecule
to melatonin and/or the immobilized or immobilizable
compound comprising said melatonin derivative washing
orrinsing activities may be performed in order to remove
non-bound melatonin and/or melatonin derivatives form
the surface. Such washing or rinsing steps may be per-
formed according to any suitable protocol, may be carried
out one or several times etc. In case of an immobilizable
compound comprising said melatonin derivative, which
is freely floating in a sample or mixture comprising a sam-
ple, a step of immobilization of the compound to the sur-
face is required before the washing starts, e.g. by mag-
netic actuation.

[0113] Upon a removal of elements which are not
bound to said compound comprising said melatonin de-
rivative form the surface, e.g. melatonin and/or non-
bound melatonin binding molecules, a measurement of
the melatonin binding molecule bound to said compound
comprising said melatonin derivative may be performed.
The measurement may typically be based on the pres-
ence of a detectable moiety on or in said melatonin bind-
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ing molecule. For example, said melatonin binding mol-
ecule may comprise a label as defined herein above,
such as a fluorescent label, a radioactive label or an at-
tached enzyme which is able to perform a detectable
enzymatic reaction. Preferably, said melatonin binding
molecule, e.g. antibody, may comprise an epitope or
have an antigenic structure, which can specifically be
recognized by a secondary antibody. Such secondary
antibody may, in specific embodiments, be labeled as
defined herein above. In specific, alternative embodi-
ments the measurement may be based on detection
steps which do not require specific labels, but, for in-
stance, are capable of detecting the presence of mela-
tonin binding molecules bound to compounds comprising
a derivative of melatonin according to the present inven-
tion, e.g. biocore techniques, surface plasmon reso-
nance techniques, or sonic wave techniques, which are
based on mass/charge differences

[0114] Upon a measurement of the melatonin binding
molecules bound to compounds comprising a derivative
of melatonin according to the present invention, it may
be deduced, whether all of the initially provided melatonin
binding molecules are bound by said compounds com-
prising said melatonin derivative, or whether a certain
percentage of melatonin binding molecules is not bound
to said compounds. The number of not bound melatonin
binding molecules may thus indicate (i) the presence of
melatonin in a sample and (ii) allow for a quantification
of the amount of melatonin in the sample based on a
comparison between the number of melatonin binding
molecules initially provided and the number of melatonin
binding molecules bound to compounds comprising said
melatonin derivative according to the present invention.
The quantification is thus, in principle, based on the de-
termination of the inverse proportion of the measured
amount of the melatonin binding molecules to said com-
pounds comprising said melatonin derivative according
to the present invention. The calculation of the quantita-
tive amounts is typically performed with the help or based
upon a dose response curve which is inverse proposi-
tional to the detection spike levels. Such procedure would
be known to the skilled person or can be derived from
suitable text books such as the ebook Assay Guidance
Manual, edited by G. Sitta Sittampalam, Bethesda (MD):
Eli Lilly & Company and the National Center for Advanc-
ing Translational Sciences; 2004 at http://www.nc-
bi.nlm.nih.gov/books/NBK53196/, in particular section
Immunoassay Methods, Karen L. Cox et al., Eli Lilly &
Company, Indianapolis, IN, of 2012, or later updated ver-
sions thereof.

[0115] In specific embodiments, the methods or as-
says as defined herein above may be carried with a con-
trol or reference sample, e.g. a sample with a known
amount of melatonin, or a blank sample which does not
comprise melatonin. Such a reference performance,
which may be carried out in parallel to a performance of
the method/assay with a real sample, may allow for com-
parison and/or quality-control of obtained measure-
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ments, or be used for calibration purposes. Preferably,
quality-control samples may comprise buffers with one
or more known amounts of melatonin.

[0116] Particularly envisaged by the present invention
is the specific use of magnetic particles as defined herein
above, which can be actuated by applying a magnetic
field such that the analytical procedure can be acceler-
ated. It is also envisaged by the present invention that
the use of a magnetic field may reduce the background
signal due to removal of non-specifically bound particles.
Such an approach may, for example, be performed in an
optomagnetic. Thus, an assay or method according to
the present invention may comprise the one or more
steps of magnetically actuating compounds comprising
a derivative of melatonin coupled to magnetic particles
as defined herein above. Accordingly, the present inven-
tion envisages thatthe method or assay as defined herein
above performed in a device allowing magnetic actuation
of particles. The actuation typically includes the perform-
ance of magnetic forces to the device and/or the particles
present in said device.

[0117] In one embodiment of the present invention a
magnetic force is applied to bring the particles into close
proximity with the sensor surface.

[0118] Inanother preferred embodiment of the present
invention the detection of bound particles, e.g. magnetic
particles, occurs via frustrated total internal reflection
(FTIR) or via measurement of scattered light from said
bound particles near the surface or via the optical detec-
tion of cluster formation. Particularly preferred are sens-
ing devices based on an optical detection of particles,
especially magnetic particles as defined herein above.
An exemplary device may comprise a light source and a
light detection system. The optical methods used for de-
tection typically measure a change in light signal, i.e. a
difference in light reflected from the magnetic particles
and which can be detected by optical means.

[0119] For instance, such methods may include tech-
niques such as the detection of scattered light or detec-
tion based on total internal reflection (TIR) or frustrated
total internal reflection (FTIR). Preferably, the change in
light signal refers to only those magnetic particles being
bound by virtue of the binding of the third capture entity
to the sensor surface. Details would be known to the per-
son skilled in the art, or can be derived from suitable
references, such as Bruls et al.,, Lab Chip, 2009, 9.
2504-3510.

[0120] Asused hereinthe term "total internal reflection”
describes a condition present in certain materials when
light enters one material from another material with a
higher refractive index at an angle of incidence greater
than a specific angle. The specific angle at which this
occurs depends on the refractive indices of both materi-
als, alsoreferred to as critical angle and can be calculated
mathematically (Snell’s law, law of refraction). Inabsence
of particles, e.g. magnetic particles, no refraction occurs
and the light beam from the light source is totally reflect-
ed. If a particle, e.g. magnetic particle, is close to the
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surface or is in contact with the sensor surface the light
rays are said to be frustrated by the particle and reflection
at that point is no longer total. The signal, which may be
defined as the decrease of the totally internal reflected
signal can be calculated.

[0121] The signal is more or less linearly dependent
on the concentration of particles on the surface (surface
density n). The signal can be expressed as:

S=pi

wherein S is the measured signal change in % and gis
a conversion factor from surface density to signal
change.

[0122] Ina preferred embodiment of the presentinven-
tion detection of bound particles, e.g. magnetic particles,
occurs via frustrated total internal reflection (FTIR) or via
measurement of scattered light from said bound particles
near the surface.

[0123] The detection may, in a specifically preferred
embodiment be carried out in an optomagnetic system,
wherein said particles are magnetic particles which are
magnetically actuated and optically detected in a station-
ary sample fluid. A device allowing magnetic actuation
of particles may thus preferably be such an optomagentic
system.

[0124] In afinal aspect the present invention relates to
a kit of parts for detecting and/or quantifying melatonin,
comprising a derivative of melatonin as defined herein
above and a melatonin specific antibody as mentioned
herein above. Alternatively, a different melatonin binding
molecule as defined herein above may be present in the
kit, e.g. a non-immunoglobulin molecule as defined here-
in above. The kit may, in specific embodiments, be pro-
vided as a diagnostic kit for diseases associated with
increased or decreased levels of melatonin in a sample,
e.g. in a sample as defined herein above, in particular,
in a sample of saliva, blood, serum, plasma, urine, or
sweat.

[0125] The ingredients of the kit may, according to the
present invention, be comprised in one or more contain-
ers or separate entities. They may preferably be formu-
lated as diagnostic or quantification compositions, e.g.
they may comprise suitable carriers, or be provided in
suitable buffers etc. Examples of accessory ingredients
provided in the kit are buffers, sample stabilizing mole-
cules, ions like bivalent cations or monovalent cations,
saturation solutions, secondary affinity ligands like, e.g.
secondary antibodies, detection dyes, enzymatic sub-
strates and any other suitable compound or liquid nec-
essary for the performance of a detection based on the
principle of the present invention, which is known to the
person skilled in the art. In specific embodiments, the kit
may further comprise reference reagents or control rea-
gents allowing for the performance of calibration or com-
parison tests.
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[0126] The kit according to the present invention may
optionally also comprise a documentation which indi-
cates the use or employment of the kit and its compo-
nents. Preferably, instructions comprised in the kit of the
presentinvention may comprise recommended diagnos-
ticoptions, reference values for quantification and control
tests etc. The kit may also comprise an instruction leaflet
and/or may provide additional information on the use etc.
[0127] The following examples and figures are provid-
ed for illustrative purposes. It is thus understood that the
example and figures are not to be construed as limiting.
The skilled person in the art will clearly be able to envis-
age further modifications of the principles laid out herein.

EXAMPLES
Example 1 - Assay format

[0128] In the final assay format, beads coupled with
dextran melatonin are dried onto the laminate of the car-
tridge and after sample addition pulled towards the sur-
face using magnetic force. The coated magnetic particles
are captured on the surface of the base part via coated
anti-melatonin antibodies (see Figure 3). Presence of
melatonin in the sample prevents the binding of the coat-
ed beads, which results in decreased blackness of the
coated spot and thus a lower signal read out.

Example 2 - Conjugation of melatonin to amino dextran

[0129] Melatonin was coupled to amino-dextran using
EDC. In brief, 19 pl EDC (10mg/ml in water) was mixed
with 5ul Melatonin-COOH (20mg/mlin DMSO), and 130
pl Aminodextran40 (10 mg/ml in 50 mM MES pH=6.2)
and incubated for 1 hour rolling on a Roller bench. The
uncoupled melatonin was removed by PD10 desalting
against MES. The efficiency of the coupling was deter-
mined by spectrophotometric analysis and assuming
100% recovery of the dextran after desalting.

Example 3 - Fluidic part

Dextran-Mel Bead coating

[0130] Beads were transferred to a reaction vial and
washed three times with 50mM MES pH=6.2 using a
magnetic particle concentrator. The magnetic beads
were collected and suspended to a final concentration of
20mg/ml. The carboxylated beads were activated for 30
minutes with 12.5mM EDC and 21mM NHS in 50mM
MES pH®6.2. After activation the beads were washed with
50mM MES pH6.2 and mixed with an equal volume of
the dextran-melatonin conjugates (desalted to 50mM
MES pH=6.2) to final concentration of 1 or 10p.g/ml dex-
tran (Melatonin-1-propionic acid or GUS). After 30 min-
utes incubation on a roller bench, the reaction was
stopped by addition of 2% blockmaster CE510 (JSR co-
operation) to a final concentration of 0.4%. The beads
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were incubated overnight on a roller bench. The beads
were inspected on presence of aggregated (clusters of)
beads. Uncoupled dextran conjugate was removed by
washing, three times with 10mM HEPES pH=7.4 /
250mM KCI/250mM KBr/20% Sucrose / 0.05% pluronic-
F127/ 0.09% NaN; and stored at 4°C in this buffer at a
concentration of 5.33 g/l until needed.

Preparation of the laminates

[0131] Beads were transferred to a reaction vial and
collected using a Magnetic particle concentrator. Next,
the collected beads were resuspended in dry buffer
(10mM HEPES pH=7.4/10%FCS/50mM KCI/50mM
KBr/20% Sucrose/0.05% pluronic-F127/0.09% NaNg3)
and 150nl was dosed using the Nanodrop™ (Innova-
dyne™ - IDEX® Health & Science) on each laminate.
The dosed bead solution was dried for 30minutes at37°C
and stored in a Totech cabinet (Totech Europe B.V, Neth-
erlands) until needed.

Example 4 - Base part and melatonin standard series

Printing of antibodies

[0132] The antibodies 1-76-4 (Salimetrics, USA) were
diluted to 0.5 or 1 pg/ml (Melatonin-1-propionic acid or
GUS) in 50mM BTP pH=6.8 supplemented with 80p.g/ml
BSA. The antibodies were printed using the sciFLEXAR-
RAYER (SCIENION AG), printing 2 spots of ~2nl in each
chamber. After printing the parts were stored overnight
at 37°C and the hydrophilized with filling buffer (10mM
Phosphate pH7.4, 2% Sucrose, 0.1% Goat IgG, 0.1%
Saponin, 0.09% NaNs).

Melatonin standard series

[0133] Melatonin (Sigma) dissolved in 33% EtOH was
used to prepare standard series in plasma ranging from
0to 1000pg/ml. The standard series were stored in 100yl
aliquots at - 20°C.

Example 5 - Comparison of the assay formats

[0134] A complete dose response curve was made
with the reference conjugate and GUS conjugate an as-
say temperature of 20°Cand 30°C (for the GUS conju-
gate) and melatonin dilution series in plasma. We found
similar inhibition with both constructs when we measured
the GUS conjugate at 30°C and the reference conjugate
at 20°C, while improved inhibition was observed when
we tested both conjugates at 20°C (see Figure 4).
[0135] The temperature dependence of both conju-
gates was investigated with both conjugates at 20pg/ml.
For both conjugates we observe a temperature depend-
ency, but clearly less compared for the GUS conjugates
(see Figure 5).
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Claims

Use of a derivative of melatonin in an immunobio
logical assay, wherein said derivative is a conjugate
at position 3 of melatonin’s indole ring and wherein
said conjugate comprises a linker of at least 2 carbon
atoms, with the proviso that the conjugate does not
comprise a polypeptide or protein antigen,

wherein said derivative is coupled to a carrier, where-
in said carrier is further coupled to a particle, or is
coating a surface.

The use of claim 1, wherein said derivative is or com-
prises 3-(2-ethylamidoglutaric acid)-5-methoxyin-
dole (GUS).

The use of claim 1, wherein said carrier is dextran.

The use of any one of claims 1 to 3, wherein said
compound comprising a melatonin derivative and a
carrier is labeled.

The use of claim 1, wherein said assay is an immu-
nobio logical melatonin assay with a sensitivity of
<10 pg melatonin/ml, preferably an immunobio log-
ical melatonin quantification assay.

The use of claims 1, wherein said assay is performed
atatemperature of more than about 20°C, preferably
at a temperature of about 20°C to 25°C and/or
wherein said assay is performed for less than 16 h,
preferably for about 0.5 h.

Method or immunobiological assay for detecting
and/or quantifying melatoninin asample, comprising
the steps of:

(a) incubating a sample with a predefined
amount of a compound comprising a derivative
of melatonin as defined in any one of claims 1
to 6;

(b) binding of melatonin and/or the compound
comprising said melatonin derivative with a me-
latonin binding molecule, wherein said melaton-
in binding molecule is immobilized on a surface;
(c) measuring the amount of the compound com-
prising said melatonin derivative bound to said
melatonin binding molecule; and

(d) detecting the presence of melatonin in the
sample and/or deducing the amount of melaton-
inin the sample based on the inverse proportion
of the measured amount of the compound com-
prising said melatonin derivative.

8. Method or immunobiological assay for detecting

and/or quantifying melatoninin asample, comprising
the steps of:
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(a) providing a compound comprising a deriva-
tive of melatonin as defined in any one of claims
1 to 6 in an immobilized form on a surface, or in
an immobilizable form;

(b) incubating a sample on said surface with a
predefined amount of a melatonin binding mol-
ecule thereby allowing for the binding of the me-
latonin binding molecule to melatonin and/or the
immobilized or immobilizable compound com-
prising said melatonin derivative;

(c) measuring the amount of said melatonin
binding molecule bound to the immobilized com-
pound comprising said melatonin derivative;
and

(d) deducing the amount of melatonin in the
sample based on the inverse proportion of the
measured amount of the melatonin binding mol-
ecule.

The method or assay of claim 7 or 8, wherein said
binding molecule is a melatonin specific antibody.

The method or assay of claim 7 or 8, wherein said
method or assay has a sensitivity of <10 pg mela-
tonin/ml, performed at a temperature of more than
about 20°C, preferably at a temperature of about
20°C to 25°C, and/or performed for less than 16 h,
preferably for about 0.5 h.

The method or assay of claim 7 or 8, wherein said
method or assay is performed in a device allowing
magnetic actuation of particles.

The method or assay of claim 7 or 8, wherein said
sample is a saliva, blood, serum, plasma, urine, or
sweat sample.

Kit of parts for detecting and/or quantifying melaton-
in, comprising a derivative of melatonin as defined
in any one of claims 1 to 6 and a melatonin specific
antibody.

Patentanspriiche

1.

Verwendung eines Melatonin-Derivats in einem Im-
munassay, wobei das genannte Derivat ein Konjugat
an Position 3 des Indolrings von Melatonin ist und
wobei das genannte Konjugat einen Linker von min-
destens 2 Kohlenstoffatomen umfasst, mit der
MaRgabe, dass das Konjugat kein Polypeptid oder
Protein-Antigen umfasst,

wobei das genannte Derivat an einen Trager gekop-
pelt ist, wobei der genannte Trager weiterhin an ei-
nen Partikel gekoppelt ist oder eine Beschichtung
einer Oberflache ist.

Verwendung von Anspruch 1, wobei das genannte
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Derivat 3-(2-Ethylamidoglutarsaure)-5-methoxyin-
dol (GUS) ist oder umfasst.

Verwendung von Anspruch 1, wobei der genannte
Trager Dextran ist.

Verwendung von einem der Anspriche 1 bis 3, wo-
bei die genannte Verbindung ein Melatonin-Derivat
umfasst und ein Trager gelabelt ist.

Verwendung von Anspruch 1, wobei der genannte
Assay ein Melatonin-Immunassay mit einer Emp-
findlichkeit von < 10 pg Melatonin/ml ist, vorzugs-
weise ein Immunassay zur Quantifizierung von Me-
latonin.

Verwendung von Anspruch 1, wobei der genannte
Assay bei einer Temperatur von mehr als ca. 20 °C,
vorzugsweise bei einer Temperatur von ca. 20 °C
bis 25 °C, durchgefiihrt wird und/oder wobei der ge-
nannte Assay flr weniger als 16 Stunden, vorzugs-
weise flr ca. 0,5 Stunden, durchgefiihrt wird.

Verfahren oder Immunassay zum Nachweisen
und/oder Quantifizieren von Melatonin in einer Pro-
be, die folgenden Schritte umfassend:

(a) Inkubieren einer Probe mit einer vorgegebe-
nen Menge einer Verbindung umfassend ein
Melatonin-Derivat nach einem der Anspriiche 1
bis 6;

(b) Binden von Melatonin und/oder der das Me-
latonin-Derivatumfassenden Verbindung mit ei-
nem melatonin-bindenden Molekiil, wobei das
genannte melatonin-bindende Molekil auf ei-
nem Untergrund immobilisiert wird;

(c) Messen der Menge der Verbindung, die das
genannte Melatonin-Derivat gebunden an das
genannte melatonin-bindende Molekul umfasst;
und

(d) Nachweisen der Anwesenheit von Melatonin
in der Probe und/oder Ableiten der Menge an
Melatonin in der Probe basierend auf dem um-
gekehrten Verhaltnis der gemessenen Menge
der das genannte Melatonin-Derivat enthalten-
den Verbindung.

8. Verfahren oder Immunassay zum Nachweisen

und/oder Quantifizieren von Melatonin in einer Pro-
be, umfassend die folgenden Schritte:

(a) Bereitstellen einer Verbindung umfassend
ein Melatonin-Derivat nach einem der Anspri-
che 1 bis 6 in einer immobilisierten Form auf
einem Untergrund oder in einer immobilisierba-
ren Form;

(b) Inkubieren einer Probe auf dem genannten
Untergrund mit einer vorgegebenen Menge ei-
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nes melatonin-bindenden Molekils, wodurch
das Binden des melatonin-bindenden Molekiils
an das Melatonin und/oder die immobilisierte
oder immobilisierbare Verbindung umfassend
das genannte Melatonin-Derivat ermdglicht
wird;

(c) Messen der Menge des genannten melato-
nin-bindenden Molekiils, das an die immobili-
sierte Verbindung umfassend das genannte Me-
latonin-Derivat gebunden ist; und

(d) Ableiten der Menge an Melatonin in der Pro-
be basierend auf dem umgekehrten Verhaltnis
der gemessenen Menge des melatonin-binden-
den Molekills.

Verfahren oder Assay nach Anspruch 7 oder 8, wo-
bei das genannte bindende Molekil ein melatonin-
spezifischer Antikorper ist.

Verfahren oder Assay nach Anspruch 7 oder 8, wo-
bei das genannte Verfahren oder der Assay eine
Empfindlichkeit von < 10 pg Melatonin/ml hat, bei
einer Temperatur von mehr als ca. 20 °C, vorzugs-
weise bei einer Temperatur von ca. 20 °C bis 25 °C
durchgeflhrt wird, und/oder fur weniger als 16 Stun-
den, vorzugsweise fir ca. 0,5 Stunden, durchgefiihrt
wird.

Verfahren oder Assay nach Anspruch 7 oder 8, wo-
bei das genannte Verfahren oder der Assay in einer
Vorrichtung durchgefiihrt wird, die eine magnetische
Ingangsetzung von Partikeln erméglicht.

Verfahren oder Assay nach Anspruch 7 oder 8, wo-
bei die genannte Probe eine Speichel-, Blut-, Se-
rum-, Plasma-, Urin- oder Schweil3probe ist.

Satz von Teilen zum Nachweisen und/oder Quanti-
fizieren von Melatonin, umfassend ein Melatonin-
Derivat nach einem der Anspriiche 1 bis 6 und einen
melatoninspezifischen Antikorper.

Revendications

Utilisation d’un dérivé de mélatonine dans un dosage
immunobiologique, dans laquelle ledit dérivé est un
conjugué en position 3 du cycle indole de la mélato-
nine et dans laquelle ledit conjugué comprend un
liant d’au moins 2 atomes de carbone, a condition
que le conjugué ne comprenne pas d’antigene po-
lypeptidique ou protéique,

dans laquelle ledit dérivé est couplé a un vecteur,
dans laquelle ledit vecteur est en outre couplé a une
particule, ou recouvre une surface.

Utilisation selon la revendication 1, dans laquelle le-
dit dérivé est ou comprend du 3-(2-acide éthylami-
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doglutarique)-5méthoxyindole (GUS).

Utilisation selon la revendication 1, dans laquelle le-
dit vecteur est du dextrane.

Utilisation selon l'une quelconque des revendica-
tions 1 a 3, dans laquelle ledit composé comprenant
un dérivé de mélatonine et un vecteur est marqué.

Utilisation selon la revendication 1, dans laquelle le-
dit dosage est un dosage de mélatonine immuno-
biologique avec une sensibilité de <10 pg de méla-
tonine/ml, de préférence un dosage quantitatif de
mélatonine immunobiologique.

Utilisation selon la revendication 1, dans laquelle le-
dit dosage est réalisé a une température supérieure
a environ 20 °C, de préférence a une température
d’environ 20 °C a 25 °C et/ou dans laquelle ledit do-
sage est réalisé pendant moins de 16 heures, de
préférence pendant environ 0,5 heure.

Procédé ou dosage immunologique pour détecter
et/ou quantifier la mélatonine dans un échantillon,
comprenant les étapes suivantes :

(a) 'incubation d’un échantillon avec une quan-
tité prédéfinie d’'un composé comprenant un dé-
rivé de mélatonine selon 'une quelconque des
revendications 1a 6 ;

(b) laliaison de la mélatonine et/ou du composé
comprenant ledit dérivé de mélatonine avec une
molécule de liaison a la mélatonine, dans lequel
ladite molécule de liaison a la mélatonine est
immobilisée sur une surface ;

(c) la mesure de la quantité du composé com-
prenant ledit dérivé de mélatonine lié a ladite
molécule de liaison a la mélatonine ; et

(d) la détection de la présence de mélatonine
dans I'échantillon et/ou la déduction de la quan-
tité de mélatonine dans I'échantillon sur la base
de la proportion inverse de la quantité mesurée
du composé comprenant ledit dérivé de méla-
tonine.

8. Procédé ou dosage immunologique pour détecter

et/ou quantifier la mélatonine dans un échantillon,
comprenant les étapes suivantes :

(a) la fourniture d’'un composé comprenant un
dérivé de mélatonine selon 'une quelconque
desrevendications 1 a6 sous forme immobilisée
sur une surface, ou sous forme pouvant étre
immobilisée ;

(b) 'incubation d’un échantillon sur ladite surfa-
ce avec une quantité prédéfinie d’'une molécule
de liaison a la mélatonine permettant ainsi la
liaison de la molécule de liaison a la mélatonine
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a la mélatonine et/ou au composé immobilisé
ou pouvant étre immobilisé comprenant ledit dé-
rivé de mélatonine ;

(c) la mesure de la quantité de ladite molécule
de liaison a la mélatonine liée au composé im-
mobilisé  comprenant ledit dérivé de
mélatonine ; et

(d) la déduction de la quantité de mélatonine
dans I'échantillon sur la base de la proportion
inverse de la quantité mesurée de la molécule
de liaison a la mélatonine.

Procédé ou dosage selon la revendication 7 ou 8,
dans lequel ladite molécule de liaison est un anti-
corps spécifique a la mélatonine.

Procédé ou dosage selon la revendication 7 ou 8,
dans lequel ledit procédé ou dosage présente une
sensibilité de <10 pg de mélatonine/ml, réalisé a une
température supérieure a environ 20 °C, de préfé-
rence a une température d’environ 20 °C a 25 °C,
et/ou réalisé pendant moins de 16 heures, de préfé-
rence pendant environ 0,5 heure.

Procédé ou dosage selon la revendication 7 ou 8,
dans lequel ledit procédé ou dosage estréalisé dans
un dispositif permettant I'activation magnétique de
particules.

Procédé ou dosage selon la revendication 7 ou 8,
dans lequel ledit échantillon est un échantillon de
salive, de sang, de sérum, de plasma, d’urine, ou de
transpiration.

Kit ou parties pour détecter et/ou quantifier la méla-
tonine, comprenant un dérivé de mélatonine selon
I'une quelconque des revendications 1 a 6 et un an-
ticorps spécifique a la mélatonine.
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