Rel ease reagent for vitam n D conmpounds Background information The present
i nvention concerns a reagent conposition for releasing vitamn D5
conpoundswbaondi4#e1vi t am n D-bi ndi ng protein, an in vitProTmeeéodsfoes the
detection of a vitamn D conpound in which the vitam n D conpound is

rel eased fromvitamn D-binding protein by the use of this reagent
conposition and the reagent m xture obtained in this manner. It also
concerns the use of the disclosed reagent conposition to release vitamn D
conmpounds as well as a kit for detecting a 10 vitanm n D conpound which
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af fi n2by by al. (eds.), “Calcium regulating hormones, vitamin D metabolites and cyclic AMP”,
Springer Verlag, Heidelberg (1990) pp. 24-47). 25-Hydroxyvitamin D and more
specifically 25-hydroxyvitamin D, and 25-hydroxyvitamin D; are the central
storage form of vitamin D in the human organism with regard to their amounts.
When needed these precursors can be converted in the kidneys to form the
30 biologically active la,25-dihydroxyvitamin D the so-called D hormone. The
biologically active vitamin D regulates among others calcium uptake from the
intestine, bone mineralization and it influences a large number of other metabolic

pathways such as ¢.g. the insulin system.
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protein. The binding of 25-hydroxyvitanmpn D or other vitam n D conpounds to
the vitam n D-binding protein enornously conplicates the determ nation of
vitam n D conpounds. All known nethods require that the vitamn D conpound
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exanpl e, chr t.ogra L L L
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D-binding protein enormously complicates the determination of vitamin D
compounds. All known methods require that the vitamin D compound to be
20 analysed is released or detached from the complex that it forms with the vitamin
D-binding protein. In the following this is referred to as the release of a vitamin D
compound from vitamin D-binding protein for the sake of simplification although
of course it can only be released from a complex of vitamin D compound and

vitamin D-binding protein and not from the vitamin D-binding protein alone.

25 The vitamin D-binding protein is unfolded at acidic pH but has a high tendency to
correctly refold and to re-bind the analyte when the pH is shifted back to neutral
conditions. Hence, it is often necessary to firstly release vitamin D compounds and
then to separate the vitamin D-binding protein from the vitamin D compounds to be

analysed.

30 Due to the high clinical importance of 25-hydroxyvitamin D a large number of
methods are known from the literature which allow 25-hydroxyvitamin D to be

more or less reliably determined.

Haddad, J.G. et al., J. Clin. Endocrinol. Metab. 33 (1971) 992-995, and Eisman,
JLA. et al, Anal. Biochem. 80 (1977) 298-305 for example describe the



Arnmbruster, F.P. et al. (WD 99/67211) teach that a serumor plasma sanple
shoul d be prepared for vitam n D determ nation by ethanol precipitation. In
thi s met wo 20tig14psent ei n precipitate is renoved by centripCugzréionssng t he

et hanol i ¢ supernatant 15contains soluble vitamin D netabolites. These can
be nmeasured in a conpetitive binding asgsay. Alternatively EP 0 753 743
teaches that the proteins can be separated from bl ood or serum sanpl es
using a periodate salt. In this case vitam n D conpounds are deternmned in
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4 - Armbruster, F.P. et al. (WO 99/67211) teach that a serum or plasma sample should
be prepared for vitamin D determination by ethanol precipitation. In this method
the protein precipitate is removed by centrifugation and the ethanolic supernatant

15 contains soluble vitamin D metabolites. These can be measured in a competitive

binding assay.

Alternatively EP 0 753 743 teaches that the proteins can be separated from blood or
serum samples using a periodate salt. In this case vitamin D compounds are
determined in the protein-free supernatant from the samples treated with periodate.
20 In some commercial tests acetonitrile is recommended for the extraction of serum
or plasma sample (e.g. in the radioimmunoassay from DiaSorin or in the vitamin D

test from the “Immundiagnostik” Company).

In recent years a number of different release reagents were proposed which should
in principle be suitable for releasing vitamin D compounds from any binding
25 protein present in the sample. However, this release or detachment should be
carried out under relatively mild conditions thus enabling a direct use of the sample
treated with the release reagent in a binding test (see for example WO 02/57797
and US 2004/0132104). Despite immense efforts in recent years, all available
methods for determining vitamin D have disadvantages such as laborious sample
30 preparation, poor standardization, poor agreement between test procedures or bad

recovery of spiked vitamin D (see for this in particular Zerwekh, J.E., supra).

In US 7,087,395 metal hydroxids as well as cyclodextrin and derivatives thereof,
and metal salicylates have been used to release vitamin D compounds from vitamin

D-binding protein, which result in an irreversible denaturation of vitamin



D-bi nding protein or other serumproteins. Surfactants |like Triton X100 or
Tween20 have been used to prevent the vitam n D conpound from bei ng
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Summary of the Invention

The present invention concerns an in vitro method for releasing a vitamin D
compound from vitamin D-binding protein comprising the step of a) providing a
sample to be investigated and b) mixing the sample from step (a) with 1) a reagent
30 containing a hydrogen carbonate salt or a substance capable of releasing hydrogen
carbonate ions (HCO; ) upon hydrolysis in a concentration of 0.1 M to 2.0 M, ii) a
reducing agent, and iii) an alkalinising agent, thereby releasing the vitamin D

compound from vitamin D-binding protein.



10 the release of a vitamn D conpound fromvitamn D-binding protein
conprising a hydrogen carbonate salt or a substance capabl e of rel easing
hydr ogen warbonat@ti ons (HCO3 ) upon hydrol ysis in a comrcermrea@tiossvsof 0.1 M
to 2.0 Mand a reducing agent. In a further enbodi nent the present

i nvention concerns a reagent m xture 155conprising a sanple to be

i nvestigated, a reagent conposition for the release of a vitam n D conpound
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vitamin D compound from vitamin D-binding protein, a hydrogen carbonate salt or

a substance capable of releasing hydrogen carbonate ions (HCOj3 ) upon hydrolysis
in a concentration of 0.1 M to 2.0 M and a reducing agent, and an alkalinising

agent.

20 In a further embodiment the present invention concerns a kit for the release of a
vitamin D compound from vitamin D-binding protein, which contains a reagent
composition comprising a hydrogen carbonate salt or a substance capable of
releasing hydrogen carbonate ions (HCOj; ) upon hydrolysis in a concentration of
0.1 M to 2.0 M and a reducing agent.

25 Detailed Description

The present invention concerns an in vitro method for releasing a vitamin D
compound from vitamin D-binding protein comprising the step of a) providing a
sample to be investigated, b) mixing the sample from step (a) with i) a reagent
containing a hydrogen carbonate salt or a substance capable of releasing hydrogen
30 carbonate ions (HCO; ) upon hydrolysis in a concentration of 0.1 M to 2.0 M, ii) a
reducing agent, and iii) an alkalinising agent, thereby releasing the vitamin D

compound from vitamin D-binding protein.



Formula Il HO' In the structural fornmulae | and |lithe positions of
vitamn D are stated according to the steroid nonenclature. The

25- hydr oxwoizbami4meeD denotes vitam n D netabolites 5 tharCame2imyadssong! at ed
at position 25 of the structural fornulae I and Il i.e. the 25-
hydroxyvitam n D2 as well as the 25-hydgoxyvitam n D3. Additional known
hydr oxyvitam n D conpounds are e.g. the 1, 25-di hydroxyvitamn D and 24, 25-
di hydroxyvitam n D formns. 1, 25-Di hydroxyvitam n D refers to the active
forns of vitAmsedbefdimecash-of did fedobiflteonsrbaetp mdatnghaveciagedydthaxyd at i on
at position tﬁs% gl 1 as at position 25 of the structural fornulae I and
1. Oher we nown vitam n D conmpounds are 24, 25-di hydroxyvitam n D2,

24, 25- di hydroxyvitam n D3 and C3-epi 25-hydroxyvitamn D. Surprisingly it
has been foukly #tclenhe"iand et oare usedbpreipie rgpieloeie O 6 MRThihar e h-c1®
carbonat e sajklcaffond) S£4PS opifBattAPIB& oTfthd Stie@Si ng hydrogen carbonate ions
(HCG8 ) upon hydrolysis under al kaline conditions in the in vitro method

di scl osed in_,the present inventi,on |ea t he rel ease.of vitam ne D
Conpounds frBIRGPRSPR BpMraniy rafet jo 56, ek 1IR28ak HeRH0% 6 sal -
accordi ng t3,dhe p7esentl0) yenid.on is a conpound sel ected fromthe group
consi sting of sodium hydrogen carbonate (NaHCO3), potassi um hydrogen

bonat ' d oAl . q
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hydrol ysi s” BZepidivaskione bfQitRhRSERacdodiaR ks et folowrimpQimetind fo@hasd pd from
t he gr8up conahgtl ng of carbonate esters or pyrocarbonates. A "carbonate

ester"Vaccord to the present invention is a carbonyl group flanked

Formula I




10 by two al koxy groups. The general structure of these carbonates is
R10( C=0) OR2. There are cyclic carbonate esters (e.g. ethylene carbonate) or
non- cycl iwocaribanatie esters (e.g. dinmethyl carbonate) a®CEEPR01A9H53048
hydr oxyl at ed or hal ogeni zed derivatives thereof available. Preferably said
hydr ogen carbonate salt or a substance-gapable of rel easing 15 hydrogen
carbonate ions (HCO3-) upon hydrolysis according to step i) of the nmethod
has a concentration of 0.1 Mto 1.5 M or of 0.2 Mto 1.0 M or of at |east
0.1, 0.2, o.Fpraplplly M or of at nost 2.0, 1.7, 1.5 1.3, 1.0 or 0.75 M
respectlvely In an enbodinent the present invention concerns an in vitro
nmet hod for releasing a vitamn D conpound fromvitamn D-binding protein
conprising the step of a) 20 pnoviding a sanple to be investigated, b)
m xing the sanple from stédp; 2 contai ning a hydrogen
carbonate salt in a concepntratipen .0 M ii) a reducing agent,
and iii) an al kalinising ageT ¢asing the vitamn D conpound
Pr ef e#7 sai d hydrogen carbonate salt
according to step i) [qf thr od has a 25 codcentration of 0.1 Mto 1.5
M or of 0.2 Mto 1. | east 0.1, 0.2, 0.3 or 0.4 M or of at
nost 2.0, 1.7, 1.5, | 0.75 M respectively. In a preferred
enbodi ment the hydroge Carbonate salt is selected fromthe group
consi sting of sodi um hydrogen carbonate, potassi um hydrogen carbonate,
ammoni um hydr ogen car bondte, cal ci um hydrogen carbonate and nagnesi um 30
hydr ogen carbonate.étn a further preferred enbodi nent the hydrogen
carbonate salt is se kctqg fromthe group consisting of sodi um hydrogen
car bonat e, potassi upashydroQds,, car bonate and anmoni um hydr ogen car bonat e.
Further preferredi} - h%drogen carbonate salt is selected fromthe
group consisting of sodlunlhydrogen carbonate and potassi um hydrogen
carbonate. In an.& -le nt the present invention concerns an in vitro

met hod for r|e||@a3| ng~a vitamn D conpound fromvitam n D binding protein
conprising the step of a) 5 providing a sanple to be investigated, b)
m xi ng the sanple fromstep (a) with i) a reagent containing a substance

capablte OI Hﬁ'tﬁ@ﬁfﬂ&&rﬂ%frﬁﬂﬁ@l iR mﬁ@fg&aﬁ&l@%feifﬁ%t D aiﬁ{“p%ﬂe@ﬁwo?dlﬁg ks in a
concentratio a, reducin ent, and.i

al kal i ni si ndﬂ%a dn?fﬁ%t}ﬂiweMéb%Zi PRgrorREt T Aot e YOREBY Pﬁ?@ﬁ%tﬁ tanin
D- bi ndfng pnbﬁen@hy&ﬁﬁyb&ﬁnm@bynsmadothsmamuﬁabapabheI@hdﬂEieaﬁeag-

hydr ogen canhanat e. |ons si s,_accqrdi t of the
nmet hod has a @oné’@n% n ot %‘ fg(l\l?ﬁ?o ﬁ’é(l %gﬁyv(l)traml O[é? Zggﬁib(o)nai %pq\?(r) or of
at |east 0. myd@_@ylt@n@ Brccanpbumis erc of. dtc hBsdilyddoxyvitgminl D5andl 23,254. 0 or
0.75 M esmdry}%JVYtamin D forms.

1,25-Dihydroxyvitamin D refers to the active forms of vitamin D (the so-called D
10 hormones) that have a hydroxylation at position 1 as well as at position 25 of the

structural formulae I and 1I.

Other well known vitamin D compounds are 24,25-dihydroxyvitamin D, 24,25-
dihydroxyvitamin D3 and C3-epi 25-hydroxyvitamin D.

Surprisingly it has been found by the inventors, that the presence of a hydrogen
15 carbonate salt or a substance capable of releasing hydrogen carbonate ions
(HCOs3 ) upon hydrolysis under alkaline conditions in the in vitro method disclosed
in the present invention leads to the release of vitamine D compounds from vitamin

D-binding protein.

A “hydrogen carbonate ion” (bicarbonate ion) according to the present invention is

20 an anion with the empirical formula HCOz and a molecular mass of 61.01 daltons.



In a preferred enbodi ment the substance capabl e of rel easi ng hydrogen
carbonate 15 ions (HCO3-) upon hydrolysis is a cylic or non-cyclic

car bonat ewezvari4ed61a hydr oxyl at ed or hal ogeni zed deri vaPCYEPRII@06807S
respectively. In a further preferred enbodi nent the substance capabl e of

rel easi ng hydrogen carbonate ions (HCO38) upon hydrolysis is a cylic or
non-cyclic carbonate ester or a hal ogeni zed derivative thereof,
respectively. In a further preferred enbodi ment the cylic or non-cyclic 20
car bonat e esA ¢hydwgtiheatbahagenlt’z @dcatding tatthy eréseetr evtntion seh @otmpdudd om t he
group consi st o] t byl C g i ne
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ester, pyrocarbonate, 1 ékbutyﬁene carbonate, cis 25 2,% but yl ene car bonat e
and trans 2f§ﬂﬁﬂ?VK5k%H€ Bonate. Further preferred the cylic or non-cyclic
carbonate ester or the hal ogeni zed derivative thereof is selected fromthe
group consi A i ubsthneet khypabie ofarddemsaige hydioged hearbaratdamat €HO;0pyp@ne

car bonate, vjnyl , car ate,. trj I r bonat I [
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4, 5-di chl or grauBeon3BnpabiaaberR2tagsters Gupyrpearbgnatsser red the cylic or
non-cyclic carbonate ester is selected fromthe group consisting of
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carbonate and vinyl ene carbgnate. Further preferred the ¢ylic or _non-cyclic
car botldt o eebeivo dkaxd| wekRy 15 8%%@@%9%0%5%% Qhgtesss étd%@ﬂ%??@&-
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car bonat e. urt r Fe rre t C | or, on- | ar pbonat,e.ester 1s
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car bonat e artbergbfyaverlalle.1, 2- car bonate. In an enbodi nent said cylic or
non-cyclic carbonate ester according to step i) of 5 the nethod has a
concentrati gieRfad, kai hgdr% Oh Maddngdesabloy S aitkismek] Gap%le”QF'rQDéEéiﬁ%?

cen 0.1 Mto 1.5 M Tor of 0.2 Mto 1.0

carbonate ester has a co trati on of

M or ldf at hyeepgen catbongtepiony (BICH): puponhygiolysis aecondiag to sep 1) of thes 1.3,
1.0 or 0. 75 Mthé®BREL EdneBhtyationbfan 8ROl MeNér 4fe2 MeagentMCON Rt MERY a

chrbonate 1 ohe tCHEcEo 4 Rb P RTBRBNTSE aF 1o ap t DIPREa ol Rh s ¥ he et hod

of the present invention is soluble to at least 2 Min an aqueous sol ution
under the adpropnibatienant fidi iresensinfventianelopashsngn & witrb amdthodfoc ostpasurech f r om
vitam n D bipdi.n r i £.1rt hen.: I t isifp2 c ining a
hydroaen caﬁggﬁggépég%?b@Figﬂgh %#gﬁggtgggggﬁggg(¥%ﬁgg£|nggﬁ%argp%ﬁ 15

car borRfit e i drigvigiHeassamplpivrbemiptesisyist sbgnixéigehe spypladewn dicadal itk et met hod
of | t Ble p { es @teé%ehﬂy(tﬁmlihfag al 15y ds&Y cH b roh e dhlt e @tbncknBathn & 0. M5 . opviefiprred is
soluble to at 1eas

.0"M /i.h an eous sol utjion under.the appropr]ate
condi ti ons fofCdPENE48FHg 2ad Jitk W@%l&l&ﬁﬁ&ﬁ% R e D ﬁPg
protein. It dosmpwondfromovitahen Ekbintiegd pasttinsan how to sol ubilize a hydrogen
carbonate salt or a substance capable of 20 rel easing hydrogen carbonate

I ons ( HOO- )Prgﬁpa%lyxﬂ{i glly%iﬁdgg% icgrb\é'ﬁ%tgrsaft Qe ) giﬁ%\/@hsté%ﬁi)&?ggg %etl?ofdbﬁefse (i) of

t he met hod according resent inven gen carbonate salt
or t hé5substcanentietipabf @ 10V to éi5edspingf hy M sybA Maerdrmataast bhd-3.Mc08: )  upon
hydrol ysis ih@NL%rBFm§ﬁ$M@kﬁIWDIB?EQEL@%r@@@ﬁdﬁ%@xﬁﬁd&?geﬂ carbonate salt
or the substance capabl e of rel easing hydrogen carbonate ions 25 (HCG3-)
upon hydrolysis soluhilized in an agueous sol ution shoul d _be storable at a
t enper at ur e 181 BF eﬁe?ﬁmﬁm% iy P ey AT el SoRcted fom oMt i o of
t he hydr ogercoasistignadfe ssdiutn oiydirdgens whdicanee mapahie bfdrogheasaitogateydr ogen
carbonate ions._(H on hydrolysis, respectivel o.the al kalinising
caent s pr REpB Bl Ean RbohRky St SRRRELD Blkondl ahl RIS ' 50,
and 230 1 argydmgee cpbehae.dblafusbenpeferred embadiaredt thediydropen Thrbosdke biled
artisan is gl SOcA0R Rom tthebrdupecdRisthg oflsh@iuRl hadrball Birshie, agRiukP
hydr ogen car ongte saf?s a%ﬁ%@rcsuSSt%ﬁESS gapa Iég%f re?ea§ﬁ%g h?ﬁrogen
car bonat e i dWerqEemcErhongisoandh pavRnpEn shyjdsogen| eaibenaty Buthehdrefered dondi ng
concentrations of the reactive ions OFF or HCO .



It is known to the skilled artisan that a m xture of at |east two different
hydr ogen carbonate salts and/or different substances capabl e of rel easing
hydr ogen warboraieti ons (HCO3-) upon hydrol ysis, respecPCraP)11osv4de used
in a method according to the present invention. The nolar ratio of said

m xtures of hydrogen carbonate salts 5-and/or the substance capabl e of

r el easi ng hydrogen carbonate ions (HCO3-) upon hydrolysis to the

al kalinising agent is preferably between 1 : 3 and 3 : 1, nore preferably
bet ween 1: ZhydrugeR carbbnatndaltrr elqutelf fombhy gtompweesisting df. sodamad hidrdgen 1.

W t hout mangh n1%a98 QMQQn%Qdﬁﬂkﬁ IREQLY, it may well be that the
presence of roge car alft or @ substance capabl e of rel easing
hydr ogen carbonate 10 ions (HCG3. ) upon hydrolysis in the reagent

conposi t i on InsdgEdedingatitheriresent InyeRIFONIORERAS rxEn WS negthadhiog rigasinegen

car bo ?atcg8 Salitanfh [ abMpsuas HranCeitdmAiRablendhg HRIteiaSdonepr ik %Gﬁe}ﬁ@f bpnat e
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action of a‘hﬁg&pgg&n&ﬁg?ggghe salt or a substance capable of releasing
hydr ogen carbonate 1ons upon hydrolysis and reduci ng agent at

al kal i ne buffe nd|t|o s an 20 _irreversible denaturation of v
D bi ndPng pride rar% said sHpig ceReble wérr@lsefsm%&l&iroa%@ SEPPRRHE dpnsy (HM)a
conpound i s upas ihlytiodfsidacchbitli@ntoeyidpol iofetidt methed he@lwebmnﬁt@mmﬂﬂ 1 s ep | [ )
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Di t hi ot hr ei tlol, (DT, 1.NNETHVI, mpecrtmede El | mn' s Reagent 25and

1, 2-di t hi ol ane-3-carboxylic acid. In a further enbodi nent the reducing

agent of st 4R ﬁrkfe@r%&%ﬂioﬁﬁnén@ tﬁé’ﬁb@ﬁh&'@é’aﬁsﬁleg&%l@%ﬁ% h%c%%ér{‘catrﬁé’ﬁaté he

reduci ng agent of step 1i)_contains th her enbodi nment
the réduci ndogéHECsp wrasp hydlplyaisc by di AYict OF tHe-GrstiRoAakeFELt O 4 rom t he

group consi siyldrgy@teotMiil st e tdoanalve tﬁerb@ﬂ eapt@rthy lamfined H&Pérredr CEP,
of step i1) D d&?a%nﬁh'd %gﬁbtes p8atibly s aRe ﬁ5ht?d§$82ﬁffkﬁ%a%8”fm
ina furt herupenﬂngdnoﬂ]}sm isfarayht 8r ndd bpch’&(barMnaieres&r bua hhlepcremdbdhrivetite f rom

3 > MMto 13, q%%e&t%eﬂbfmré I}ﬁ% {H?Ql%{rgg Eiﬂﬁgn% tﬁ%’l #rl?c %9 anICKchc - An

aIkaI|n|5|ng agé an aI I ne eart
hydr oxf de (|cat=bonﬁﬁ¢ eter aube tislogeniged dﬁI)WatWﬂ thw«aﬁ lsmeéqctrgi &g@nﬂle r@igural so

conprise a %ﬁﬁlk't'iﬁ;ﬁf %ihKrPean Bygott dasm@nd/ Qarthk@l 'ﬂ?@lag
hydr oxi des, OH an KCH and

H
Ca( OH) 2, KOTiEna £ naseaér%ihwuaég Cafh?aﬁtecﬁa#m@% a0 orate, glycerol 1,2-

carbonate, 4-chloro-1,3-dioxolan-2-one, 4,5-dichloro-1,3-dioxolan-2-one, 2,5-
dioxahexanedioic acid dimethyl ester, pyrocarbonate, 1,2 butylene carbonate, cis
25 2,3 butylene carbonate and trans 2,3 butylene carbonate. Further preferred the cylic
or non-cyclic carbonate ester or the halogenized derivative thereof is selected from
the group consisting of ethylene carbonate, dimethyl carbonate, propylene
carbonate, vinylene carbonate, trimethylene carbonate, erythritol bis-carbonate,
glycerol  1,2-carbonate, 4-chloro-1,3-dioxolan-2-one and  4,5-dichloro-1,3-

30 dioxolan-2-one.

Further preferred the cylic or non-cyclic carbonate ester is selected from the group
consisting of ethylene carbonate, dimethyl carbonate, glycerol 1,2-carbonate,
propylene carbonate and vinylene carbonate. Further preferred the cylic or non-

cyclic carbonate ester is selected from the group consisting of ethylene carbonate,



"Al kal i hydroxides" are a class of chem cal conpounds which are conposed of
an al kali netal cation and the hydroxide anion (OH). Al kali hydroxides are
such as NaOHMP11IK@#H61Li OH, RbOH and CsOH. "Al kali netal s" par&prar13®sioes of
chem cal elenents formng Goup 1 (IUPAC style) of the periodic table:
lithium (Li), 10sodium (Na), potassiumjiK), rubidium (Rb), caesium (Cs),

and francium (Fr). "Alkaline earth netal hydroxi des" are a class of

chem cal compounds which ar e conposed of an al kaline earth netal cation and
2 hydroxi de dmeibyh ca@idnpte, "ghydeadli h2-@abdnatemabadl opylomprdagiongteGauthe? (1 UPAC

styl e) (& O"bl?eijelllﬁa tﬂé ucf}{i‘i? &f 'ilbﬁgkghct %Qll)g at eésYé | fsu%l&lﬁ&) lgrogili? QF@ Séd&fﬂ (M)

cal cium (Ca), strontl
embodi ment  toeBsisline fiatdenscraghpante, imosh ﬁaﬁbpna)te &@‘télb’éﬁ?rﬁbltztﬁafh?@a‘ﬁet hod of

the present invention is selected fromthe group consisting of NaCH KOH,
Ca(OH) 2 and Ihla%mudauﬁeﬁttsﬁfdh@mcedmﬁmpeﬁ& chivenat katet BE® I8 29 SRD 1pr st ep

i) a cordi e net hod 20. has nc .
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i) accordlngto od™1's rom e 'group Consi'sting of NaCH
and KOH. 25|rQSpacm‘mly her enbodi nent the al kalinising agent used in the
met hod according to the present invention has in the mxture of sanple +

reagent i) "Inraﬁcgﬂﬁjo'aﬁnég% re'agént ‘boﬁ‘ﬂaﬁﬁ{%@ h§dh’8 et@&ﬁ'ﬂénaité sallt @Y 4 &Lﬂ)@iance
concentration aof O Mto O or, of

st 0.1
or 0.20M orcapgblgef Fﬁ%@ﬁsme ladaqge@ @rhanarée%ﬁ 5er>yp0n ygrp K1 ¢ mpnﬁ}
_e)rrbodl) rrenéI cafccdrhmgn@tthe@hdtmﬁi off thie f@edeat in@edtiort Reoluble atela@edmm QlfaIBfOSt egis
| 11 and 111 respecti v {0 a sa ated. IS era
bt wonn 1 dgtidgns” SRS 8L el QpRoR AR ool fof MERAURE e ip il EE 4
t he reagent oofnpstlmp fno)n voanai Ringdiag ipyeteiogém acmrtbclnetnbpchlabmt e raagubst ance
capabl e of relg ﬂ?hggh M&%Q&@&bﬁﬂt??ﬂ@fyﬁa LaREnes b #rn%aélxgh @s L + the

(0] + t he st

redu0|ng agent Inising_ag ccordlng
t o t héSnet hadrhenatstiome(Fidded upen hydyo lﬁﬁlﬁ@tftsteﬁdl)fﬁcg@d%rf@é emﬁﬁw fibthdg, step

b) accordi ngréRnt lhaeexﬂ%hegol%lewa RER IS, blnmefbtpr@f&n@ays Ja)%m@toaatfrwsr her
enbodi ment ch cterized in t it has at |east for or 20
ﬁ %mnf

seconds a pH- UMyl gf aguepus o hdhe 6?@?@%%&0&@1&3%% Ot g eaalasrﬁ m xi ng
at | east forvithfin ]Iporihﬁourmlr frafl Weaondsbmdptd peldie 0fis kiown te thedskilled an

embodi ent oo P BUNESRTRUELS BbdaMeSh gL eduolnsl SRufle LE M xod

10 in step ba)rt contai ni i carbonat e
salt 8P a subbﬁsam:byctragamaebamfaterlense@gi(ag hyair b}g@ﬂly@anmwnmw alcxhrtﬁye(ﬂ&m )

upon hydrol %ég%nt Bﬂ“ﬁeﬂ gS’HP{H%%&H&EEwc%?dlﬁ &Pthle b&reseﬁt*"ﬁv@ﬂtl‘cﬁ' Tht 8l ggapent of

step iii) and 1 ncubate he J ncubati on 3tep can be as Iong as, reqU|red.
The i ncubat i9Ponpigesalls ok the spbstRcescapablsnefs ralenspg Rydrpgery sarberdiedPient t he

m xture of H@pogb) up6E Hydidigkid @h&dl@ teetdapiclm Wefertahezsycesmat hijdvegat i on is
i ncubat ed for ﬁ't es hereba% rel efaS| n% (rn %ngound from
vitanmn D blcmhoa&tepa ttgfz substance capable of releasin rogen car te 10ns

25 (HCO; ) upon hydrolysis solubilized in an aqueous solutlon should be storable at a

temperature of 4°C without drop out or chrystallization.

The molar ratio of the hydrogen carbonate salt or the substance capable of

releasing hydrogen carbonate ions (HCOj; ) upon hydrolysis, respectively, to the

alkalinising agent is preferably between 1 : 3 and 3 : 1, more preferably between 1 :
30 2 and 2 : 1 and more preferably between 1: 1.5 and 1.5 : 1.

The skilled artisan is also aware, that the molar ratio of alkalinising agent to
hydrogen carbonate salts and/or substances capable of releasing hydrogen
carbonate ions (HCO; ) upon hydrolysis is calculated on the corresponding

concentrations of the reactive ions OH or HCO; .



The concentrations of the conponents of step b) according to the nethod are
easily selected by a person skilled in the art such that the specified pH
range andwohelidesisned concentrations of a hydrogen car b@QaUEP261aI058088 a
substance capabl e of 20 rel easi ng hydrogen carbonate ions (HCO3 ) upon
hydrol ysis, the reduci ng agent and the @lkalinising agent, respectively,
during the incubation with the sanple to be investigated are appropriate to
rel ease vitam n D conpound fromvitam n D binding protein. Alkaline

condi ti ons rlesukitowmtot the skiidled tavtisat itloert aahimiu'eaxﬁanldastbﬁmnddiilﬁ‘@rqnt bydioperand 25
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sanpl e. The s@ conpri.se in enbodi t he present
venti on b CBORg e ceivhnaer s IR o BPHE R GRS S aifblte TPEHE
i nvesti gat ecbong)okihomabauseea slower ppl Bssllrmomwf thesreagemt arixfoladumngd dicngenost
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paper or di men I'n re ers
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further enbqgdi RRPBENGCBINOLIBBR cAlke! anfak‘t'eF pA &Eﬁdﬁ%ﬁ ot e %géfﬁ%%%fdr@guﬁng/ i tamn
D conpound Cﬁﬁprl si ng the steps ;)S rel easi n%ya vitam n conpound from

vitam n D bit riﬂnaﬁ%rﬁa%lﬁa I(t Oﬁﬁ%ﬁﬁpmrfl% ?f%WFﬁOW%HﬂSEWHO el eased
in step (a).a lhydragefnLU’atmlate&ﬂthl A@itbtahfecapablasftrcicmien hy @ogQOeRboERSs an in

it thod f D d th f
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step (a). 31Fecﬁb’ﬁBP@CltﬁHH@bSﬁB&u&dﬁ?fMlﬁ&t@@t i nvention concerns an in

vitro netho

In an embodiment the reducing agent of step ii) according to the method is selected

from the group consisting of 2-Mercaptocthanol, 2-Mercaptoethylamine-HCI,

TCEP, Cystein-HCI, Dithiothreitol (DTT), N-Methylmaleimide, Ellman’s Reagent
25 and 1,2-dithiolane-3-carboxylic acid.

In a further embodiment the reducing agent of step ii) according to the method is

characterized in that the reducing agent of step ii) contains thiol goups.

In a further embodiment the reducing agent of step ii) according to the method is
selected from the group consisting of 2-Mercaptoethanol, 2-Mercaptoethylamine-
30 HCI, TCEP, Cystein-HCI and Dithiothreitol (DTT).

In an embodiment the reducing agent of step ii) according to the method has a
concentration from 2 mM to 30 mM, in a further embodiment from 3 mM to 20
mM, in a further embodiment from 3.5 mM to 15 mM, and in a further embodiment
from 4 mM to 10 mM.



measuring a vitamn D conpound conprising the steps of a) providing a
sanple to be investigated, b) mxing the sanple fromstep (a) with i) a
reagent cwotaimismgia 20 hydrogen carbonate salt or a sulpsTare@1ospabl e of
rel easi ng hydrogen carbonate ions (HCO3 ) upon hydrolysis in a
concentration of 0.1 to 2.0 M ii) a regucing agent, and iii) an

al kal i ni sing agent, thereby releasing a vitamn D conpound fromvitamn
D-binding protein, and c) neasuring the vitanmin D conmpound rel eased in step
(b). 25In a Awr tah@tiniehigod'gemhtcanhbe pneskmb hydrente an aldmh')md sveﬂh ametah vitro

met hod f or Ao Jtle”g 't%&s%o%ﬁ{&zuﬂrgalkﬂﬁ%@g%ﬁ&ﬁm yv %ga[mc’“”d

nmeasured is group conprising
25- hydr oxyV|m1étﬁfﬁ0f)@1k312hyQ®X1dG$ aydpoaialinezpaith nigpal 11?!4f025165 gl W@IHD g8 t ani n

D3 and C 3 -epH, R2OH hadrion, WaoHhiY Cu(GIPH K OHf HdtOROHSITIRASH ARA T idAS

presen |nvent| conprises an in V|tro met hod for neasuring a vitamin D
corrpou%d lrﬁstqtlteeWP?]E’rﬁaHO@ conpound neasured is selected fromthe
group corrprl si ng 25-hydroxyvitam n D2, 25-hydroxyvitam n D3,

24, 25- di hydrodali hﬁh‘bmd&? and cBds Bﬁelcﬁnhyajroomp\bhﬁcamifhncmre compbsed of an a

f urt her enbo‘ﬁ( r@éta 1&%&1% ﬂé hyw%o?%e a{?ll(%thgyﬂél)l ARl dr@xﬁést e[r sﬂg{gg'é)d for

measunngav & tamn
hydr oxyvi tarNaOfﬁ)ZKé)fliﬂ/IaOPBERt@fdira@dﬁﬂQPh Pdk@snmwés’aeneex mrwed)f CRelageht

COMpOS L1 0n:eih S PTEmBALTHENT (HIPAL @SRAtor! MLERLIGAR BRNCERARR (LpRTEN!

corrp05|t|onfor t he rel a_vitamh nmpound from vitamn D bi ndi ng
protellf in éoél&ﬁ’p@eﬁ)twt%@émﬁhg@sﬂb@‘ﬁﬂ@d W%u@éﬁﬁbﬁ%fr@%%@@en car bonat e
salt or a substance capabl e of rel easing hydrogen carbonate ions (HCO3 )
upon hydr ol ysilgaline @rtaneenhydbiides odre Q. dlaisooﬁclﬁnﬁ&aamdn@om&du\chm@ aggent .

10l n a further enmbodi.nent e pre ent nventio nc a reag

conposi tion 8PP Oifea} g%ln%? eél e O%oar?g'ogg@'(ﬁ ViR ﬁﬁtﬁ)bl ndi ng
protein in d'Adkatpleecarth lmetalsﬁvc@ngalgeGrouNnI A0t sylak (Groupdi Ay eh thxar bonat e
salt or a s o a f I g a

upon h%/dr ol ?léaﬁ@nﬁbféc%%g}eﬁ%@a |gnﬁg@€gﬂl§h¥g{g§ ganﬁi/lﬁ Q@Q tSﬁdltm nggé gent
15In & furt@?lu@r@? pibied resent i nvention concerns a reagent
conposition for the rel ease of a vitamn D conpound from vitam n D binding

protein in qnearaaitedtr@exi@eld maﬁﬁslg@tag@u okt hii )cRBb@iStoah O tHRUT tkar bonat e

o hydr of JEREH VG B o eRERSH B O 6080 Lo Do DR KDALTRG dgent

201 n a furt hed [e@bodi ment the present invention concerns a reagent
conposition for the release of a vitam n D conpound from vitam n D binding

protein in 38%%%& &Rb&&%rbrﬂ%ﬁéﬁlﬁqﬁﬁﬁﬁﬂ% @'grl 3# gfegq}lf‘h%rcﬁn?%d{hggﬁ gﬁ?r bonat e

t
salt or a substance ca easl % n carbonate | ons
upon RYdr ol Y58 Cpﬁce@tfég?lb%@ﬂ&ﬂ%ﬁ 0gl. altOf b tol .2 Moorpf 02 Bl erl. M M and a
reduci ng ageRtor0.2 M to 1.0 M, or of at least 0.1, 0.2, 0.3 or 0.4 M, or of at most 2.0, 1.7, 1.5,

1.3, 1.0 or 0.75 M, respectively.

In a further embodiment the alkalinising agent of step iii) according to the method

is selected from the group consisting of NaOH and KOH.

25 In a further embodiment the alkalinising agent used in the method according to the
present invention has in the mixture of sample + reagent 1) + reducing agent ii) +
alkalinising agent iii) a final concentration of 0.1 M to 0.6 M, or of 0.2 M to 0.5 M,
or of at least 0.1 or 0.2 M, or of at most 0.6 or 0.5 M, respectively.

In a further embodiment of the method the mixing ratio of the three reagents of
30 steps 1) ii) and iii), respectively, to a sample to be investigated is preferably
between 1 :3 and 3 : 1.



251 n a further enbodi nent the present invention concerns a reagent
conposition for the release of a vitam n D conpound from vitam n D bi ndi ng
protei n iwoaosampee t o be i nvestigated, which contains aChye@gessosar bonat e
salt or a substance capabl e of rel easing hydrogen carbonate ions (HCO3 )
upon hydrolysis in a concentration of at3nost 2.0, 1.7, 1.5, 1.3, 1.0 or
0.75 Mand a reducing agent. 30ln a further enbodi nent the present

i nvention concerns a reagent conposition for the release of a vitamn D
conpound frdm ai eabbdinidnbithdismgpler of siep d)n tle seagphteot stepei)i conestingat ed,

ot oh cont LR R AXAHRART SRIBOPNRIGRL LabdhiZof R A4 GRCLbonald -
Mto 2.0 Ma jucing a era ysar rea 651 110N

contai ns a Hy®y Gé@faséalpb@rhag@lwﬁ t thﬁr%duémﬁc@@ﬂtreﬁrtgm ligft t.irlelallmltnéﬁlqg 5 M or

(Z)f 00 ]2_ g/lti el@t M s RL:;? ﬁ ﬁ’ctco{cﬁ\ggstto Ohd, m&héd erg%t e Qdd%dMn Qhy CHl @ind1o

ecti reducrn a ent In a
further pr efséﬂ‘reé‘é]e eﬁ%ﬂ@h’%ﬂ% YHe am&ﬁ Y]@é%ﬁb?@?%%amﬁsqnhmﬁgt Meagent
corrEOSI tion rhsy B(Qine&lflﬁdlef emhn&hmgehwwa%&nﬁhmng 1ok as Gedbtufior rwgmgen
car bonat e, ssi um hydrogen earhonat en_car banat
cal of um hycrBgancraP Al SHE0 o dadRadl B Ro e Ba S ORS PeSP iR Gr
preferred tHeashimri®geh 16aetihsrendsal tH value hél(r éagééht conposition is
selected fromthe group consisting of sodi um hydrogen carbonate, 10

potassi um hMHVaﬁ%Ebo%ﬁﬁQR%@tﬂ?e ﬁ@fﬁoé%@&% Ry 8¢ 9%&1%%?&13&%& a) iEWkOET

preferred the hydrogen carbonate_ sal reagen tion is sodium
hydr od@n carBofat ® #ifh/Be repseakef sisp HR/G?@@@W&%#‘B@W@F% carhqnétef&arttqrear

errFodl rren}g tshsstfno@&sap&ble af'&ﬂéasﬁig mmh{tar@na%ag@m@@m@pdt)ﬂ h@diofyels, t he |

rel ease o vitamn romvitamn roe sanpl e
15 tobe i ndbd FeGEE e oot ety S i Ee e APA SR ettony no

hydr ogen cariharbatien stopd) CHCE8-a) langors hydral FHe sndubat@orctome ent.gafromnl of 0 1M

to 2.0 Mand, &Jdg‘[’&%p acﬁw%’%&nboﬁ{rﬁ ngﬂd?ebﬁl}&t&x%' gs{eg%g%'éor&ﬁg C%g%#é%ﬂod:o“t ains

a substance ca ['e" o easin rogen car
hydrollysis it nr@ﬁ@@mwatlp@rs I@ﬁu@teﬂ ﬁvrtlcto P03nipptes thasgbyore aﬁmgdltimﬂl M or

of at |east [§cdmpbirnd frén3it@hiPDbHiMin@proddinat 20most 2.0, 1.7, 1.5, 1.3, 1.0
or 0.75 M respectlvely, and a reducing agent. In a further embodi rrent t he

present invention concerns rea ent c ition for the r ase o

D Cam n D cOMSGORE RO T Gt BB oD Geingio HecurBr e iRG e

i nvesti gat edeleaRti dly & @oisah rskll&dcmlthe aﬁtr sucbrtha:tytrhh|spec3ﬁed:)pﬂataﬁgeahérthe)r a
hydr oxyl at e e

concentrati gdr?glr 41%&%%@5@%? Oqeg 61 yﬁﬂto \éﬁ K uc%alrlrt Sigesﬁ t\éﬁér%rb eﬂr %bel y said
r eagenf corrrml@asmg)hydmgmarcmboaat@ymsc(ﬂﬁOndmpoydiydmlymm Bbnaeducingt agenbr a

hal ogeni zed ggn f t 0.1 M
hal ogeni 2ed AgitYALIKRhOSIAR ek ERRERHRL he hAAIBRISENLE BhhAL Db 0. 1 !

of at most Jngestigated age mpprppyate togredpasy vagmyp Dé?awnd/efrg}n i, Peduc. ng
agent . 30l n wndibig pedinenbodi ment the present invention concerns a reagent
conposition for the release of a vitam n D conpound from vitam n D bi ndi ng

tei i to.b t t ed h tai .a,cyli
hon- cyel i ¢ eAFBoRautdus, HERL ESaacP SR OL BB BE S el i i ver v,
in a ebncentrelgbscorf otanin D presant i e bhaple ta beewstiggeddéntconRngheoabf y sai d
reagent conn gé'aﬁkaﬂﬂls\ﬁ%nﬁgén?%a BYbd § ui?rcw'ﬂP% 1§g}%¥s%l e lg}@r&o&gt GefpRher or

hal ogeni zed deri vat | ereo respectively,
mixture” (= a sample to be investigated + reagent cornposmon according to the

present invention + alkalinising agent) to at least pH 10.0, preferably to at least pH

10.5, more preferably to at least 11.0 in the pre-treatment reaction. The skilled
30 artisan is aware, that the pH of the reagent mixture has to be measured at the time

of mixture of the sample to be investigated + reagent composition according to the

present invention + alkalinising agent. Due to the hydrolysis of the hydrogen

carbonate salt and/or the substance capable of releasing hydrogen carbonate ions

(HCO; ) upon hydrolysis, the pH will be reduced in the reagent mixture (see Fig. 1
35 and Example 1.5).



- 17 - concentration of 0.1 Mto 1.5 M or of 0.2 Mto 1.0 M or of at
least 0.1, 0.2, 0.3 or 0.4 M or of at nmost 2.0, 1.7, 1.5, 1.3, 1.0 or 0.75
M respecwOwveltyis4@nd a reduci ng agent. In a further prefPermpdoianbsods nent
the cylic or non-cyclic carbonate ester or the hal ogeni zed derivative
thereof in the reagent conposition is selected fromthe 5 group consisting
of ethyl ene carbonate, dinethyl carbonate, propyl ene carbonate, vinylene
carbonate, trinethylene carbonate, erythritol bis-carbonate, glycerol 1, 2-
carbonat e , Hhe tetvh Osmpile’3 as ustidoxaeihanfe?s wne bioldkiéal samplehdwaioedl fidm ardi oxo

| an- 2- one , I @ Y40 1,2
butyl ene carlﬁcgggu%proqxtﬂg?ﬁ%g of e%ﬁlglg{é%} g‘%@%@g& %I?%%Odg $ &%L}p Qﬁ%ﬂ
carbonate. Fovanen. the stmpledd b@hevqsglgfit@d 0N anehedapentiacliqad b@ml@eTleﬁSt er or

]E he hfllh()gen'sﬁﬁlgledﬁﬁjr %taﬁlbﬁ& Inh@ﬁﬁﬂfer Ieﬁlbbhﬁlern%gq[et p&%ﬁ?%eﬁh&ﬂgﬁﬁ b;é&;l ected
romthe group,consistin | ene c jne car bonat €

propyl ene caff%@m@t%fu%h%ﬁnﬁwé BBharep ettpfh%mﬁ%t@ﬁf@ darbéfwz*a%mnb%t hritol
bi s- car bonatgasngl, Wi&lr Mrurﬂ; &-ﬂ@hﬁoweiﬁgemoét pilefedred- In 3-fahitioox @ndbdddn@nehand

4, 5-di chl or Furt her ferred th | ic..or cyclic
15" car bonat JRLT e By A Ao MBS BBiatt o daiclofied 4R v sup
consi sti ng aofseéhdryinentercaranahigtet, ofdi smtmbtalm:dafmataa,in@mmelr ol

1, 2-carbonat e, propyl ene carbonate, vinylene carbonate. Further preferred

the cylic orpp ege)ﬁ%? lidvenG&t 'E}PQ%Rhé%Sén%odhrﬁeﬁt% éﬁl@&e&{ uPQRR%'e&lb&rfof S
sel ected fromthe group consisting of | ene car bonate, . di net

carbohfte, JnSpeBiRg 2 Yitamipy BBW&?@WP&SHW% Hepteal @b?ﬁ‘é@a@mgquﬁm@ er
preferred t henpylh€ fRym n@fanﬁﬂclbl‘tﬁndiﬁg bBesweine aRS (B mhdAsiiy KRAYRAin D
conposition is sel(? edﬁJromt gr oup consi sting of ethyl ene carbonate,
di et hyl carBBWRLeT SAESYt YSEP) 1, 2- car bonat e.  The present invention
concerns in a further enbodi nent a reagent conposition characterized in
t hat the redodc figthagembodisnese thecpresknt nioventibe cgmptipescaom si sittlionge‘dnbd Jor 25

Me t oet hap st ,
B vyt A PR R DAL S G AU BB i
1, 2-dil$ hi ol éﬁmuechtbsm Itg é’lta@ilu D- blﬁl e Rt An @ntrgenleofhtinterst grédbht

invention CQR&RHMS theVARBEND &ﬁ@g@@strbggseghﬁimﬁg}@)rl zed in that the reducing
agent contains thiol goups. 30Iln a further enbodinent the present invention

concerns a rea iti characterized in that the reducjin ent is
col oot og 1 dme Rt STIPoRRT dbf MESER B teys rangr vitd Mo 3P
2- Mer capt oetrhgdsarimngna vitzhin I CERpo@yds tenprist@lthantpbot hj prohrdeng Obanfiildlg. - 18

ST : - Al - h
oresent 1 nvei HenARaCl, B BRI RR kiU G i 1S TREL PR L1
to 2026V i rhydrgegn tdaghonatebeli arensulistangs Iapabidvof ecladingvhgdidgenncabénate her
embodi ment  fipom a@lv}) tu?oﬂ-(ﬁ?limﬁysﬁl tin laScohBaWRLBR offtel RED DN, Siklal L@ekbind) the

art, that the cap a.reduci ng gen; i.s dependent on the presence
of functi ongieent agd il @@&H@#lﬁ@lr@rw%t rieeariag PtVlt?@HkPo%mH%‘ng kiont ed
artisan to seﬂaﬁﬁﬁ Uhﬁdﬂl@gﬁ@u@fﬂ ahe cy aReqitingaht oharain B doapaahd gclagedin t aki ng
into account nunber of active reducing groups. The gene coding for the
vitanin D-bi (Rz protein occurs in the human popul ation 10 in the form of
different alleles. It is known that the pol ypeptides coded by these alleles
di f f e25bi ocHerd fathiey cmbedinteheyhd prasknt anhinfibe cemipripdsestotny pgro. mTthed gor

bi ochem cal i e LCAImA Eocdnquuﬁen\%ﬁer%ﬁethplvﬂ%ng Rficf dth@dm8s@bqyi tamn D
conpounds. The reagent conposition according to th ention I's sultable
for rel easi riglegicd dfanh tho %@%wﬁw%a@ﬁ@%@émlrwam ﬁ%hfzsﬁr@ﬁm%@n 3t he

vitam n 24,25-dihydroxyvitamin D, 24,25-dihydroxyvitamin D; and C3-epi 25-
hydroxyvitamin D.
30 In a further embodiment the present invention comprises an in vitro method for

measuring a vitamin D compound, wherein the vitamin D compound measured is
selected from the group comprising 25-hydroxyvitamin D,, 25-hydroxyvitamin D,
24,25-dihydroxyvitamin D, and 24,25-dihydroxyvitamin Ds.



15 D-binding protein. Thus a preferred enbodi mrent of the present invention
is the use of a reagent conposition according to the invention to rel ease
vitam n Dvoanpoumas from vitam n D-bi ndi ng protein. ThePCeageor/0689aposi ti on
according to the invention in one enbodinment is used to release vitamn D
conpounds fromvitamn D-binding proteirsin sanples to be 20 investigated
irrespective and i ndependent of the phenotypes of vitam n D binding
protein. For the purpose of releasing vitamn D conpounds fromvitamn

D- bi ndi ng prlotaefunthet Iamboéiagmmthecpmp@ﬁ it vemnomcompdbesgart o, vite mat\hedtfoon is

m xed with e d, r d»a

al kalinisin éaag%ﬁl{lge 2 I%ngm{e% g&ﬁx@qﬁlg “ﬁlﬁran fhe HlJ‘r{gen%z?tllheEH'[ %%H%toﬂl?dé as used
herei n bel O%Yémr’it@é@léz G| 28-hydrore vitamesh i gf&tdét@maleﬁeagent conposi ti on
according to the present invention, and an al kal i ni sing agent. In a
further embqeéasent cdmfositeagent m'xture is characterized in that the

al kal i ni si ng 30agent | s sel ected fromthe group consi sting of NaCOH, KO—|
Ca(OH) 2 and .Li OH. f

at |ea§t 0. 10 Oélefmtt?dgn%‘rl tge. Rrﬁ\sf?nthV%‘POBtcoﬂ’BMé? %rﬁageﬁlt %mﬁosglonlfooﬁ%i 0 or
0.75 M res peke&se\uﬂayvnahnnﬂ ampduad fmmbmﬂammrﬂ) birthkng @atpenin arsaniple ® bes
characteriz t 1.0 e r oup
consi sting ggv%a%%—tlgd? Véﬁg%—{ghtéﬁ‘ hi?dﬁr%h oedlsa?fteéflr?ggﬁtge%t%]lc ?fl #%?%lgﬁg agent
used in t he refsanieg hadreseparponate tame (Hﬁéié@nmpaniwmlwh ihasongentraorr ehgent

m xt ure aflmp{oggrmgﬂdg%du@l@gmg 1 Mto 0.6 M or of 0.2 Mto 0.5 M or
of at least 0.1, o 02 M or o at nost 0.6, or 0.5 M respectively.

-
Them |ng rati nt C siti.on and al kal i nisin ent.to sanple
o be or avdis et maoien R REo ar R SBr b § R Esis {3 T 1.
A sanpl e to therdleuse st ngataadn IX bempeaddrdm caampos Dtbindingipsattinsed @nqblean

B o BN ARt PR DAl ARG REFHS 6 R LRl e

r eagent m xt ur
enbodi ment cﬂfafﬁla@&l@ h)z@dgermcarh@natq tonkh 4HCAL: ) wwethyfdorlysi® in 4 ZongeBtrataen 20

seconds a pHeyal ie . pf\/lgndsa;eguglﬂga Ypither preferred the 15reagent m xture
has upon m xing at |east for 2, 15, or 20 seconds a pH value of 10.5

to 14. The sanple to be jnves |gated is mxed with the reagent. co osi tion
accor éh’i ng t &n a further embodiment the present invention concerns a reagent composition fo

the release of a vitamin D compound from vitamin D-binding protein in a sample
to be investigated, which contains a hydrogen carbonate salt or a substance capable
of releasing hydrogen carbonate ions (HCO; ) upon hydrolysis in a concentration

0f 0.2 to 1.0 M and a reducing agent.

20 In a further embodiment the present invention concerns a reagent composition for
the release of a vitamin D compound from vitamin D-binding protein in a sample
to be investigated, which contains a hydrogen carbonate salt or a substance capable
of releasing hydrogen carbonate ions (HCO; ) upon hydrolysis in a concentration
of at least 0.1, 0.2, 0.3 or 0.4 M and a reducing agent.

25 In a further embodiment the present invention concerns a reagent composition for
the release of a vitamin D compound from vitamin D-binding protein in a sample
to be investigated, which contains a hydrogen carbonate salt or a substance capable
of releasing hydrogen carbonate ions (HCO; ) upon hydrolysis in a concentration
of at most 2.0, 1.7, 1.5, 1.3, 1.0 or 0.75 M and a reducing agent.

30 In a further embodiment the present invention concerns a reagent composition for
the release of a vitamin D compound from vitamin D-binding protein in a sample

to be investigated, which contains a hydrogen carbonate salt in a concentration of



the invention and an al kalini sing agent and incubated. This step may al so
be called pre-treatnent step. The pre-treatnent step can be perforned as
| ong as rwoubried46620 The incubation tinme is e.g. for 15Psedpaal/os89424 h.
The reagent m xture in one enbodinment is incubated for 1 to 60 mnutes to
rel ease vitamn D conpounds from vitamiyg D binding protein. The reagent
m xture in another enbodi nent is incubated for 4 to 10 mnutes to rel ease
vitam n D conpounds fromvitam n D binding protein. 25The reagent m xture
and concent rlat Mots2.0fM iahé acodquorpenpkest. Prefeablyrsside@sgdny compestiadedyaias per son
skilled in t S . r i
concentration dg(lt;éeg C'ﬁf/dg)rn gggstﬁltélggggﬁget%ga{s@??f@rl hgqggbsglpgﬁggﬁggggﬁpg%of
rel easi ng hydr egeimtdeasbBade. Dony QHdbaar)ofwpowshydr b7y siSs 1.3t hd arddlici ng
agent and thg aldalidvalysiag 2geMicing 88RRCH Melu¥thed PrifBiged BRbLABIRRLAON W th
a sanple to be 30i nvesti at?d, are apgroprl ate to rel easge‘%ltam n D
conpounds f MBRAECE PN $alnth HY [5RBesiGempositiog is splseler diompnife Broiur e
conpri ses i reoasistipbosti nediunal Inelirédea Radoaite e hBatihaneeBo@h aafbodaegen
car bonat e sqalt or. a gucgrstanncerbca tabI aechOf r.el 1gasi n%l ?cydro en cgrnbolnate i ons
(HCoB-)  uport My iy By LR FabOPT e SHFBI™ (RGeS o st b di TR ¢ he
present i nveéndragen cbiivsatdet enthdrqmefofred thd hahrpgenDrarborpousadt insthprredgentibl y
carried out t-hat i 1 t he
.C%Hf?gs%lgf_’i‘tls &l i &PRbMOME g‘ééé&pagﬂgﬁﬁ%g SreoHa a%k%?%%aﬁo%gﬂ%}

group conpri sing, hydr oxyvi tam n oxyvitam’n
di hyddBxyvi thefaspiump hydepeon_ earhgnsio apdi emmanime hydfog aarbopsteh iy vi t ani n

D is detect gflefchBd the 15RGEIch! EarBSALE taRNiINOkheA ratigbATcHMPbHRIP QYN dfumd t her
i ncubati on gitygg):gﬁfol Ilbow 10 &fter the pre-treatnent step. The |eftover of

t he reducin P CPPARER NG A RHRSSEL FEHPEH S WM 8 can be bl ocked by

addition of unspecific proteins, preferably e.g. human serum al bumi n (HSA).
Thi s unspecilhiacfuphat eéhbslimant the pagdednsapanabetygnoa regantbe@ngiosiloy foncl uded

in the sol utj j: Si k.ng: Bl . i he
Fesi dual r edbeTaE SETIRAE oSl MBAL BARRe pfel BEARIL "]
det ectlfon ofto sbayinvarigatqd. coinplo redtainsi gubstprdst edpablceoliselepang hydrobémdi ng

agent 10 a \dfiRihid iEh @O G onhyARIPiDINE: coReithRioRSTHANMVSKIZd §farddn t he art
will appreciate, the sal u%:\_% Cogprl sing the specific binding agent wl|
contain a pH° Ifge?geélffsﬁré SHd dPREGRECOTARSEIONA R A R OH SEPStANge CaRANR i on

cont ai ni ng tdfaciepged hidropémdirbenadg e (HTCO:heupoaagardlydis ki wicenddngagdh i s a 20

prerequi site for, bl ndi of i.tam.n D ¢ un S Lti c hipding
agent. Neit r?épro(‘)lt ]P{Qtoﬁeécg/gé)éﬁﬁ);\i\aé%&ior 4° W%@S&Iiﬁe‘%ﬁﬁowwﬁﬁﬁrﬁgﬁppH are
criticéal as rhong.0as.7bilAdi.dgl.0for OWe Mpespdciivelpi andiamgdagensgend a vitamn D
conpound takes place. In case that vitamn D-binding protein is used as a

speci fic bi nding @Gehhpodifentl g%skﬁ{Qn{féﬂt§)nicBﬁé’é?§§ h O gBhER gD sRIoRTEE abl y
sel ected bettﬁf?e?ea%eH 0? 'aovitaapn?n %Hcorh}())o'unldnfrom vitamin D-binding protein in a sample
to be investigated, which contains a cylic or non-cyclic carbonate ester or a
hydroxylated or halogenized derivative thereof, respectively, in a concentration of
25 0.1 M to 2.0 M and a reducing agent. Preferably said reagent composition contains
a cylic or non-cyclic carbonate ester or a halogenized derivative thereof,
respectively, in a concentration of 0.1 M to 1.5 M, or of 0.2 M to 1.0 M, or of at
least 0.1, 0.2, 0.3 or 0.4 M, or of at most 2.0, 1.7, 1.5, 1.3, 1.0 or 0.75 M,

respectively, and a reducing agent.

30 In a further embodiment the present invention concerns a reagent composition for
the release of a vitamin D compound from vitamin D-binding protein in a sample
to be investigated, which contains a cylic or non-cyclic carbonate ester or
halogenized derivative thereof, respectively, in a concentration of 0.1 M to 2.0 M
and a reducing agent. Preferably said reagent composition contains a cylic or non-

35 cyclic carbonate ester or halogenized derivative thereof, respectively, in a



25 <case that an antibody is used as a specific binding agent for a vitamn
D conmpound, the pH during this incubation step preferably will be between
pH 5.5 amsiopbi17i4s61The sol ution conprising the specifi cPoirmke1g/0589ent
preferably contains a buffer systemthat is 20 nMMto 400 MM Al so preferred
the buffer has a nolarity of between 50 70M and 350 mM or between 100 nmM and
300 MM 30The in vitro nethod for the detection of a vitam n D conpound can
- based on the disclosure of the present invention - be carried out in

vari ous waysoncen®dtien spediMite 115 Mdongf Ggdmta 1.6 Mpeaiffat teakti htlihg Geyent can

be ei ther an agfi &%%a{osmawnl%wsngbr& RFPLE Qﬁpegﬁ%:;géand aB@cin
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tothlg SA solldﬁ%ase or uring t t est. procedur When detecting

vitam f D coAPEURNSIHE .%‘% Céf a‘&néif?‘?tﬁylo“é‘ﬂ?%fq VYGRS SAFRPIR%N f or
exanpl e be aibyjleid mtb@taea;l trZﬁaethlsrLe(ﬂé menatamﬂsrﬂmolamgucwboﬂatbl giyéenyl BREd

e e hod BPndisy s PGt S Bef PR IR 42 G BBrBLERARAMELSN T8 Shcn'
conpeti ti ve dieshcrandeioio atid demethyl estenrpprocabongouhd tatidet carbenagefdined
amount to the; B&tﬁfen%?%ﬁﬁﬁé aiff TtrQnsI?g bﬁgﬂern%%@ ﬁ!ét@glfﬁé{cﬁe?g}e@e&actﬁgg 'rU‘d from

the sanple for sites o spec agent e nore

vitanilf D coipwurfyclis cyﬂo@%ﬁ@sqemt e hpdegsnized deevatygrihencal i thetrpageket ect i on

signal. In Qﬁﬁl sibieAl llm&téd"ﬁoﬁeché \g?dded%n@lfstn?g ¥f ¢tBflche Birbomae Untleth§l a
bi oti nyl at ed |tamn D urther, enbodi menlmg e bi otlnyl at ed

d. f h
vitamin D c Ak (RO 7 tqaﬂgﬂna&ﬁedw%l%aﬁ%mﬁ atimetong, gpgonate,
bi oti nyl at ectrbritohybds-cathorndtanglncddd. 1,2rcagbohatet henhlc&ﬁﬁcﬁidmatantzq@le and
bi otinyl ate d 20i ot' | at ydr.o itamn D2.
As menti oneg‘ %8}0%[&8 ggg%gh!s&pe% f?lé&}tl) d)lr%lf%yregl % 1'3 g)se)ﬁlwﬁ Cga(qjget ection
met hodS as dlogddoa)s@d:sien int the rpegsyeeampisEEN; lptseleqrte rfrenatrhielgb@m emsiafee of t ami n

D- bi ndi ng pre‘?ﬁﬁéﬂé c\é!rﬁo%ﬁle” Bnbicndi %Qrb%h%e' chéri)l UPQ@abetheC\C/’;]SFﬁgﬁbﬁé ve

assay fOI’rTB.t W | | ead tO an |nte r at ed urerrent of

conpounds ccﬁ%ﬁ@ﬁ?‘ﬁg"%”@ﬁe icpidopafe blflﬁﬁ}eﬁ greferreshihegylic op mancpelin P%W%eed)
vitamn D cmemdled@age«ﬁabbmpomﬂldsn NR| R FeAoRd iR R glto*ap c\éhﬁlamgwof&tbyleﬂh ng
protein wll bel | rut.hen

P o ment | 1EogREs SR atibomte ik eraldl 2 REREL I ProgYREa saphonte”

30conposi t i diurthegprtefreredwhd¢ bylanoraiokadyche sirhgnaagesér ihoha ehgas eompasitiani n D
conmpound fr qgrke\{éétm&n%? kl%qb ansﬁgtﬂl%edf r%‘[hylene carbonate, dimethyl carbonate and

glycerol 1,2-carbonate.

The present invention concerns in a further embodiment a reagent composition
characterized in that the reducing agent is selected from the group consisting of 2-
25 Mercaptoethanol, 2-Mercaptoethylamine-HCI, TCEP, Cystein-HCI, Dithiothreitol
(DTT), N-Methylmaleimide, Ellman’s Reagent and 1,2-dithiolane-3-carboxylic

acid.

In a further embodiment the present invention concerns a reagent composition

characterized in that the reducing agent contains thiol goups.

30 In a further embodiment the present invention concerns a reagent composition
characterized in that the reducing agent is selected from the group consisting of 2-
Mercaptoethanol,  2-Mercaptoethylamine-HCl, = TCEP, Cystein-HCl  and
Dithiothreitol (DTT).



- 22 - In a further enbodinent the present invention relates to the use of
a reagent conposition together with an al kalinising agent to rel ease a
vitam n Dvoanpoum@diexpected to be present in a sanpl e t@ChEPoAstoigat ed
fromvitamn D-binding protein. 5In a further enbodi nent the present
invention relates to the use of a reagerg- conposition together with an

al kalinising agent to release a vitam n D conpound in nethod of detecting a
vitam n D conpound. In a further enbodi nent the present invention relates
to the use dfhecacareagestioncaimpasdicimgnagantiai nicentpif).cinbtiddiroe2. @ the gfrenhydr ogen

carbonat e S%%n%nfi‘s HB%&MFO %Pwyﬁﬁgﬁm% %f’doﬁﬁﬁé %oy §HAGGH 26 ApRonat e

i ons (HCO3-) upon hy rolysis, a re uci ng a%ent toget her
with a sol utln@rfutsherlenmosimlept rom 36 raM tallRanMrangiing fugkestembedineqns fom a
vitam n D conpeupdiexpected to be present in a sanple to be investigated
fromvitam n D-binding protein in nethod of detecting a vitam n D conpound.

15The se of t rea ent co co s in, an e i ment al so the

S etorSog aUbSIaRREoZ p AR lndin dad SE RS oy S Bl R e i abl ¢ of
rel easi ng hydpegent oartheqaéﬁncemﬁ faid@oBal) ipordininl @rygiss Tasreesdt iibed f or
the reagent k%%%C{S sﬁfll%g Ié Igoe§egéc§?I%n%pp:r%);{‘l%?%&o%@e tﬁtloh o%follreduol gd%gﬂp di ment

t he present invention ré ' theé rel'ease of & Wi
conpound frdﬁklvgtmwwomlhltﬁdilm@emfcﬁcm’wedwglgrwm ains a reagent
conposition conprising a hydrogen carbonate salt or a substance capabl e of

rel easing hyge ﬁ@ chﬂl Wh@vit@rﬁﬁl DB proRIA oBHAS Bl thS1 'hﬁnfaﬂ p@pulatlon
concenératl on O M and .a redum ngha gent 8?‘? odi nent

the plBsent mﬁ%ﬁ&% ﬂléféaqnééﬂﬁlas Aty knewgp thaph thepelypentighs E %n D
conpound fOrﬁlll\életsaﬁifferbbicHéihi@llljD{) 0d.eitiey dhalr act eiffezad gﬂeﬂolﬂﬁiesl tTgfe@anri seis
a reagent c¢ S I 0g€ al DO te salt
o eRen ooatRintdad MBI S0 dnflp et o B dincat SO EARRREE' S o
hydrol ysis, campeduds rihcagegint canmoanomlakedrdmgsuon@e agemmonaﬁlsmtablé Ut her
enmbodi ment tgl%asgﬁ%%?gﬁnﬂ @'@&&h&&dg%@ép%ﬁdénﬂg%m ttay £ (fehecihaf, of a

V|tamn D conpoun om Vit inding protein terized In that it
conprildes a [PbagERE Dot Jdius pdrciamed pmhegimgnyofyhe arezera ipyeption iiheMeRyen

of a reagent composition according to the invention to release vitamin D

compounds from vitamin D-binding protein.

The reagent composition according to the invention in one embodiment is used to
release vitamin D compounds from vitamin D-binding protein in samples to be
20 investigated irrespective and independent of the phenotypes of vitamin D-binding

protein.

For the purpose of releasing vitamin D compounds from vitamin D-binding
protein, the reagent composition according to the invention is mixed with a sample

to be investigated, ¢.g. serum or plasma, and an alkalinising agent.
25 Reagent mixture:

The term “reagent mixture” as used herein below comprises a sample to be
investigated, a reagent composition according to the present invention, and an

alkalinising agent.

In a further embodiment the reagent mixture is characterized in that the alkalinising
30 agent is selected from the group consisting of NaOH, KOH, Ca(OH), and LiOH.

In a further embodiment the reagent mixture is characterized in that the used

alkalinising agent has a concentration of 0.1 M to 2.0 M, or of 0.1 M to 1.5 M, or



- 23 - carbonate salt or of a substance capable of rel easing hydrogen
carbonate ions (HCO3 ) upon hydrolysis, 2 mMMto 30 mM of a reduci ng agent,
and an alwel2onisitesg agent. In a further enbodi ment the pCEsPra1lionssent i on
relates to a kit for the detection of a 5 vitam n D conmpound fom vitamn
D-binding protein, characterized in thatgit conprises a reagent conposition
which has 0.1 Mto 2.0 Mof a hydrogen carbonate salt or of a substance
capabl e of rel easing hydrogen carbonate ions (HCO3 ) upon hydrolysis, 2 mM
to 30 nM of o Or2Mui g Agenbf 02 Mab utd ®n oodf 4 1ddst 6.1103, 6Bakr OahMabkaf i ni si ng
agent, in additi tpo,the det I g 10l n a further enbodi nent

t he present dd?h&é%?’o%’rléﬁ’altgsﬁ?%fQgi%q?%leaﬁ? ‘detection of a vitamn D
conmpound characterized in that it conprises a reagent conposition which has
a hydrogen dargsrbgrendediment the repgeat metarcds shaypetedzedria theg dherpdkalipdviegyen

carbonat e i apsnt(ib&Eeted HORMhOYBUP loYSdistingd NRGIE DK @FENT , @ sol ution of an
al kalinising agent, in addition to a soﬁutlon conprising a specific binding

agent. _151n a further .enbodinent, the .present invention relates to kit for
e ded ect i i ghHEC AR RCTS ROHSBHG REvaere] FaBum st e B i ses a
reagent conposichi mvenitincimshash®Orebgdattroixir® aMimad cendeyttatogeof @arMaodite sal t
or of a subsga rel i car han ) upon
yrol ysi s, 3 Ohpt 5238 ey S oF oL FEIeRR LA RPERL SRR A 0878 {5
of an al kal iraspsFieelagent and a sol uti on 20conprising a specific binding
agent. In a further enbodi nent the present invention relates to a kit for
the detecti OFhe%ixQng/fétiéfﬂﬂ}e%e@lﬁmﬁjﬁyﬂﬁ&hé’f{cﬁﬂksﬁﬂiﬁﬁ% abéhtttbat sabdpl CRMRS | ses a
reageng conposi t.i on, whi ch 81%5 0.1 M #3 ‘tﬁ% M of 2 ro‘glteen carbonate salt

or of 19 subdP¥rEEEdpdBRR CBPOfIRAETHGAHY AFOGER [caridnat'e i ons (HCOB ) upon
hydrolysis, 2 mMto 30 mM of a 25 reducing agent selected fromthe group
consi sti ng of s@nplenc dptioestigatal, th2rcaddnt cappostidry Hiach seel- 4d@lan allCHR sing

Cein Hot e . , e '
o kati ni o ngtRtamb b A fhaby pifthine Banfluld Aibhe dodlbhibuiynite ifin 20 oy 5
and Li OH andnixingokhet jeageng orpitrsisriy adughecintbasimeridhagcyeet in thamdaki t

conprises i nyasefipqdl NG, 8t 3@ sddRdPE BHANRS91938 ADCRANS prardhydrpgen
carbonate salt or a substance capa

bl e of .rel easi ng hydrogen carbonate ions
(Hoos!y uporfc#rat ’61|”§}§1i'eshaéélpa’é§1€?‘ﬁn8e@6ifaétr for HE: fiaﬂée At 5@ é?ﬁ@&@& £ iPEhVa¥C t he
present inveftlioono 14- 24 - The reagent conposition according to the
invention has proven to be suitable for use in an automated test for
vitamn D CoMROURRR: o RoRRas i RERRLLER RUELELFRbY GARGPEAS G idise Of 2
r eagent COWpOS[StI n according to the invention Tor ‘repea5| ng Vi amn D
conpounds f rtherinyientéon andDubilkainagngpegeneimd esplasedalTihys step may ebp befealed he
det er m nat i g @kattlch Be .%&?Méﬁﬂﬂém St cdiBBL Eﬁérrﬁeéivéstl% s Pegupgaond is
preferably conpletely automated. Conpl etelé)au omated In this case neans
that £he explici newasion tinhisycBatort o preasds B 3hmpildctreagsat PHYEE iy8eed and a

reagent paclkntdiraéi idghc@dtcCRHM AN B0 heinkites toRAILY Vifgnia Y térdpdundPfieapound
all further steps are carried

t ted. | d ] )
T0aut onat | caiginyDriathe oD Thectag BES” Hor g e petme is

parti cul arl yincubated for 4 to 10 minutes to release vitamin D compounds from vitamin D-

binding protein.

25 The reagent mixture and concentrations of the components in it are easily selected
by a person skilled in the art such that the specified pH range and the desired
concentrations of a hydrogen carbonate salt or a substance capable of releasing
hydrogen carbonate ions (HCO; ) upon hydrolysis, the reducing agent and the
alkalinising agent, respectively, during the incubation with a sample to be

30 investigated are appropriate to release vitamin D compounds from vitamin D-

binding protein.



preferably carried out on an El ecsys(r) analyzer from Roche D agnosti cs.
The reagent conposition according to the invention in a further enbodi nent

i s used iwoanitim4asitro nmet hod for the detection of a viraFiEr2010880poOUNd
selected fromthe group conprising 25-hydroxyvitam n D2, 25-hydroxyvitann
D3, 24,25 15di hydroxyvitam n D2, 24, 25-zp-hydroxyvitam n D3 and C3-epi

25- hydroxyvitam n D. As al ready nentioned above 25-hydroxyvitam n D2 and
25- hydroxyvitam n D3 are particularly relevant fornms of vitamn D for

di agnost i cs.Thenreadvet mixtuictoompmistshiodnaatodanayg atso thdyprefomed stbstancthef speci fi ¢

det ecti fhyd
Soeci 11 o an(y SR AP AL, R g I IL O 8, P BB L ©
represents dopy &flePs édllﬂ@ﬁfb]@dir@ﬂﬁﬁﬁ asTHpscilbpdefori the rﬁ@@ﬂhﬁ@me@smru@f dag ed by

the fol | ow ngeR¥amPé/Hnand figures. The actual protective scope results
fromthe clains attached to this invention. Description of the Figures:

25Fi gu e 1: H han f the.reagent m xtur r|n . the reat ment step.
The ass el altin Brshpanht Sty cahicadae Bi GuagRt: on (A
cont ai ns varamuatmmm@eadmpddndrmle@fede&dm |tlm‘lgr0ﬁlﬁrcbﬁlpﬂtsmg(25(-1)ydr&§@’&alhﬂt() 0.10
M(), 0.30 , The X
axi s shows %@9% P?gr&%vlwng 394 g ﬁd ﬁp& e &%rﬁ% %%—125 I}—jjhé'%réwy%%@%bratlon
curves of aavdtCaBmm%}lazdmyva@nmeléwdd@@ﬂed n exarrpl e 1.5 with reagent
conposition (A) containing various concentrations of ethyl ene carbonate

(EQ): 1.50 Nh(the sﬁlecﬁﬁ Mid&ibn o?-a%AtaMik D C(Qnﬁde'fuﬁﬁer'incubation steps follow

10 after the pre-treatment step. The leftover of the reducing agent present in the
reagent mixture can be blocked by addition of unspecific proteins, preferably e.g.
human serum albumin (HSA). This unspecific proteins can be added separately or
can be simply included in the solution also comprising the detecting reagent. By
blocking the residual reducing capability of the reducing agent, a noncompromised

15 detection of a vitamin D compound using a proteinaceous specific binding agent to

a vitamin D compound is possible.

As the person skilled in the art will appreciate, the solution comprising the specific
binding agent will contain a pH buffer system which ensures after addition of the
solution containing the specific binding agent to the reagent mixture the pH is a
20 prerequisite for binding of a vitamin D compound to the specific binding agent.
Neither the necessarily required buffer system nor the final pH are critical as long
as binding of the specific binding agent to a vitamin D compound takes place. In
case that vitamin D-binding protein is used as a specific binding agent, the pH
during this incubation step is preferably selected between pH 6.0 and pH 9.0. In
25 case that an antibody is used as a specific binding agent for a vitamin D compound,

the pH during this incubation step preferably will be between pH 5.5 and pH 7.5.

The solution comprising the specific binding agent preferably contains a buffer
system that is 20 mM to 400 mM. Also preferred the buffer has a molarity of
between 50 mM and 350 mM or between 100 mM and 300 mM.

30 The in vitro method for the detection of a vitamin D compound can — based on the

disclosure of the present invention — be carried out in various ways.

In principle all proteinaceous binding partners such as specifically binding

polypeptides that bind to one or more vitamin D compound can be used as a



M(0), 0.30 M(A) and 0.10 M(0) EC. The X axis shows the concentration in
ng/m, the Y axis shows the counts determ ned as usual using the El ecsys(r)
system f regm20hig4Reehe Di agnosti cs conpany. Figure 3: CalPChrERRélonssous ves of
a Vitamn D assay as described in exanple 1.5 5 with reagent conposition
(A) containing various concentrations gf] £he reduci ng agent dithiothreitol
(DTT): 1.O MM (0), 220 nM (), 4.0 MM (), 6.7 MM (0), 10.0 nM12.0 mM (A),
15.0 MM (0). The X axis shows the concentration in ng/m, the Y axis shows
t he counts deteficinetngasigasua spsiifig bitiBndElageagysifr he sitberean fanobodyher Roche
10Di agnosti 0y 4: Fi e .dac-Met hod conparison: Vitam n D assay
(exanple 1) taﬁg]?%?{%mg:g?%%tl%glrfaphy-tandem mass spectronetry (LG TMS) 25-
hydr oxyvitam n D was determ ned by neans of LC-TMS as well as by neans of
the vitam n s sapmereia tayhsyaems sre Redonr bggisatof s8lid phpwsicopist i) wi t h
0.5 M et hyl eReiif af @@éﬁ&@diﬁﬁ@h[)mﬁ ckigififle fON-codAQI miGbtad pRIbs of BA-EQged ts 1N
ng/m for miltlgle serum sanples are plotted on the X axis for the LC TM5
and on’the YM5&s for the vitamin D assay of exanple 1.5 . (- - -) Y = X
20() Linear regression Vitamn D assay = 2.0116 + 0.9036*x, Pearsons r =

0. 9509 Fi gurfke Watinylstdadalgempaniasea:is it exanmpl® tassdyo (tkixa$vl selid)phasd LC- TVS

of the vi i arteih b e (8 St RY W ucRlubEYMRED, Yeibodipy s 720N
wi t hout et hylietiwlated parsicedtFa)vaveemped ¢agr for fpsampleubae itoefinyfed 2ésul ts in

ng/ m for myliRhRitSRMUN éﬂ?ﬂ%'aeqﬁot@%@at% 98 hogkoRPvitdhen H,axis for the LCTMS
and on the Y axi$ for the vitamn assay of exarrplef.S. (- - -) Y=Xx
r ear.sons r =

30() Ljnear regression Vitamn D assay =.0.7496 + 0.7338*x,
0. 7o1I0F; gurla B GRhatinghs e UF et GveRiS it 5048090 2€ EEERT B i n
exanpl e 2 wdalriadeagiesd acanmmsitite arsayA)n ool & nompetDive tvkted higkieaevecaf bonat e

(), 0.5 M Na ) 5 H2PO4 ) Cont . 35
(0). The X axie %%ﬁgmg %lén‘co&r\l%gn]tnr %td%f?rlleq %mﬁlér}\ﬂrﬁomt%% hté‘g ‘Og%%geés gﬁwstﬁ% he
counts det erceimepndmeugtralin d3icogpotrsl Epbecty semplestps tenbindig sitee oRdlhe

DI agnosti cs spOHREBMding ag%ﬁt. The more vitamin D compound is present in the sample, the

15 smaller is the detection signal.

In one embodiment the derivative of a vitamin D compound is a biotinylated
vitamin D compound. In a further embodiment the biotinylated vitamin D
compound is a biotinylated 25-hydroxyvitamin D, and/or biotinylated 25-
hydroxyvitamin D5 In a further embodiment the biotinylated vitamin D compound

20 is a biotinylated 25-hydroxyvitamin D,.

As mentioned above preferred specific binding agents for use in a detection method
as disclosed in the present description are antibodies and vitamin D-binding
protein. Vitamin D-binding protein, if used in a competitive assay format, will lead
to an integrated measurement of all vitamin D compounds competing with its
25 binding to one ore more (biotinylated) vitamin D compound derivative. In one
embodiment the vitamin D-binding protein will be detectable labelled, e.g.

ruthenylated.
Use:

In one embodiment the present invention relates to the use of a reagent
30 composition together with an alkalinising agent to release a vitamin D compound

from vitamin D-binding protein.



Figure 6: Calibration curves of a Vitam n D assay as described in exanple
W th reagent conposition (A) containing.
DTT, 0.5 WDEBQ1/13#661:
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In a further embodiment the present invention relates to the use of a reagent
composition together with an alkalinising agent to release a vitamin D compound
expected to be present in a sample to be investigated from vitamin D-binding

protein.

In a further embodiment the present invention relates to the use of a reagent
composition together with an alkalinising agent to release a vitamin D compound

in method of detecting a vitamin D compound.

In a further embodiment the present invention relates to the use of a reagent
composition containing 0.1 M to 2.0 M of a hydrogen carbonate salt or a substance
capable of releasing hydrogen carbonate ions (HCOj; ) upon hydrolysis, 2 mM to
30 mM of a reducing agent, together with a solution of 1 M to 1.5 M of an
alkalinising agent to release a vitamin D compound expected to be present in a
sample to be investigated from vitamin D-binding protein in method of detecting a

vitamin D compound.

The use of the reagent composition comprises in an embodiment also the preferred
substances of a hydrogen carbonate salt or a substance capable of releasing
hydrogen carbonate ions (HCOj; ) upon hydrolysis as described for the reagent

composition of the present invention.
Kit:

In one embodiment the present invention relates to a kit for the release of a vitamin
D compound from vitamin D-binding protein, which contains a reagent
composition comprising a hydrogen carbonate salt or a substance capable of
releasing hydrogen carbonate ions (HCOj; ) upon hydrolysis in a concentration of
0.1 M to 2.0 M and a reducing agent.

In one embodiment the present invention relates to a kit for the detection of a
vitamin D compound fom vitamin D-binding protein, characterized in that it
comprises a reagent composition which has 0.1 M to 2.0 M of a hydrogen
carbonate salt or of a substance capable of releasing hydrogen carbonate ions

(HCOj3 ) upon hydrolysis, a reducing agent, and an alkalinising agent.

In a further embodiment the present invention relates to a kit for the detection of a
vitamin D compound fom vitamin D-binding protein, characterized in that it

comprises a reagent composition which has 0.1 M to 2.0 M of a hydrogen

using the El ecsys(r) systemfromthe
Figure 7. Calibration curves of a Vitamn D



10 reagent conposition (A) containing. 0: 10 mMM NaCH, 4 nM EDTA, 6.7 nM
DTT, 0.5 M EC (see exanple 1.5), or : 10 MM NaCH, 4 mM EDTA, 6.7 nM
DTT, 0.5 Wbdbmetsingslt car bonate. 15 The X axi s shows t hePCOMmPeL0804ON i n
ng/m, the Y axis shows the counts determ ned as usual using the El ecsysO
system from the Roche D agnosti cs camzany.

carbonate salt or of a substance capable of releasing hydrogen carbonate ions
(HCO; ) upon hydrolysis, 2 mM to 30 mM of a reducing agent, and an alkalinising

agent.

In a further embodiment the present invention relates to a kit for the detection of a
5 vitamin D compound fom vitamin D-binding protein, characterized in that it
comprises a reagent composition which has 0.1 M to 2.0 M of a hydrogen
carbonate salt or of a substance capable of releasing hydrogen carbonate ions
(HCO; ) upon hydrolysis, 2 mM to 30 mM of a reducing agent, a solution of 1 M

to 1.5 M of an alkalinising agent, in addition to the detecting components.

10 In a further embodiment the present invention relates to a kit for the detection of a
vitamin D compound characterized in that it comprises a reagent composition
which has a hydrogen carbonate salt or a substance capable of releasing hydrogen
carbonate ions (HCO; ) upon hydrolysis, a reducing agent, a solution of an

alkalinising agent, in addition to a solution comprising a specific binding agent.

15 In a further embodiment the present invention relates to a kit for the detection of a
vitamin D compound characterized in that it comprises a reagent composition
which has 0.1 M to 2.0 M of a hydrogen carbonate salt or of a substance capable of
releasing hydrogen carbonate ions (HCO; ) upon hydrolysis, 2 mM to 30 mM of a
reducing agent, a solution of 1 M to 1.5 M of an alkalinising agent and a solution

20 comprising a specific binding agent.

In a further embodiment the present invention relates to a kit for the detection of a
vitamin D compound characterized in that it comprises a reagent composition
which has 0.1 M to 2.0 M of a hydrogen carbonate salt or of a substance capable of
releasing hydrogen carbonate ions (HCO; ) upon hydrolysis, 2 mM to 30 mM of a
25 reducing agent selected from the group consisting of 2-Mercaptoethanol, 2-
Mercaptoethylamine-HCl, TCEP, Cystein-HCI and Dithiothreitol (DTT), a solution
of 1 M to 1.5 M of an alkalinising agent selected from the group consisting of
NaOH, KOH, Ca(OH), and LiOH and a solution comprising a specific binding

agent.

30 The kit comprises in an embodiment also the preferred substances of a hydrogen
carbonate salt or a substance capable of releasing hydrogen carbonate ions
(HCO; ) upon hydrolysis as described for the reagent composition of the present

invention.



Figure 8 Calibration curves of a Vitamn D assay as described in exanple 5

Wi th reagent conposition (A) containing. 20 : 10 MM NaCH, 4 nmM EDTA, 6.7
nmv DTT, Ow0 2M1AG4q6see exanple 1.5), or 0: 10 nmM NaCH, PeTAvREDDA§046. 7 iV
DTT, 0.5 M NaHCQ3, or : 10 MM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M NaHCO3

+ 0.5 M et hyl ene glycol, or 25 0: 104uM NaOH, 4 mM EDTA, 6.7 mM DTT.

The reagent composition according to the invention has proven to be suitable for
use in an automated test for vitamin D compounds. The present invention
preferably concerns the use of a reagent composition according to the invention for
releasing vitamin D compounds from vitamin D-binding protein especially in a test

5 for the determination of vitamin D compounds.

The test for a vitamin D compond is preferably completely automated. Completely
automated in this case means that the experimentator only has to place a sample to
be investigated and a reagent pack containing all components for measuring a
vitamin D compound on an automated analyzer and all further steps are carried out
10 automatically by the analyzer. The completely automated test is particularly

preferably carried out on an Elecsys® analyzer from Roche Diagnostics.

The reagent composition according to the invention in a further embodiment is
used in an in vitro method for the detection of a vitamin D compound selected from
the group comprising 25-hydroxyvitamin D,, 25-hydroxyvitamin Ds, 24,25

15 dihydroxyvitamin D, 24,25-dihydroxyvitamin D3 and C3-epi 25-hydroxyvitamin
D.

As already mentioned above 25-hydroxyvitamin D, and 25-hydroxyvitamin D; are
particularly relevant forms of vitamin D for diagnostics. In the in vitro method
according to the invention the specific detection of 25-hydroxyvitamin D, or 25-
20 hydroxyvitamin D3 or both via a specific antibody to 25-hydroxyvitamin D, or 25-

hydroxyvitamin Dj also represents a preferred embodiment.

The invention is further elucidated by the following examples and figures. The

actual protective scope results from the claims attached to this invention.

Description of the Figures:

25 Figure 1: pH change of the reagent mixture during the pre-treatment step. The
assay was performed as outlined in example 1.5. Reagent composition
(A) contains various concentrations of ethylene carbonate (EC): 0.00 M
(@),0.10 M (@), 0.30 M (O), 0.50 M (A), 0.75 M (O), 1.00 M (H),
1.50 M (<) EC. The X axis shows the time in minutes, the Y axis the
30 pH.
Figure 2: Calibration curves of a Vitamin D assay as described in example 1.5
with reagent composition (A) containing various concentrations of
ethylene carbonate (EC): 1.50 M (@), 1.00 M (O), 0.75 M (#), 0.50



The X axis shows the concentration in ng/m, the Y axis shows the counts
determ ned as usual using the El ecsysO systemfromthe Roche Di agnosti cs
conpany. wBigur4@1 Cal i bration curves of a Vitam n D aPSREPaGI1468488 | bed in
exanple 4 with 30 reagent composition (A) containing. : 10 MM NaCH, 4
mv EDTA, 6.7 nM DIT, 0.5 MEC (see examge 1.5) or 0: 10 MM NaOH, 4 nM
EDTA, 6.7 mM DTT, 0.5 Mglycerol 1,2 carbonate. 35

M (O), 0.30 M (A) and 0.10 M (<) EC. The X axis shows the

concentration in ng/ml, the Y axis shows the counts determined as

usual using the Elecsys® system from the Roche Diagnostics company.

Figure 3: Calibration curves of a Vitamin D assay as described in example 1.5

5 with reagent composition (A) containing various concentrations of the
reducing agent dithiothreitol (DTT): 1.0 mM (O), 2.0 mM (@), 4.0
mM (@), 6.7 mM (O), 10.0 mM/12.0 mM (A), 15.0 mM (). The X
axis shows the concentration in ng/ml, the Y axis shows the counts
determined as usual using the Elecsys® system from the Roche
10 Diagnostics company.

Figure 4a: Method comparison: Vitamin D assay (example 1) and liquid
chromatography-tandem  mass  spectrometry (LC-TMS)  25-
hydroxyvitamin D was determined by means of LC-TMS as well as by
means of the vitamin D assay of example 1.5, where reagent

15 composition (A) with 0.5 M ethylene carbonate (EC) was used for the
incubation. The results in ng/ml for multiple serum samples are plotted
on the X axis for the LC-TMS and on the Y axis for the vitamin D assay
of example 1.5 .

(---) y=x
20 (—) Linear regression
Vitamin D assay = 2.0116 + 0.9036*x, Pearsons r = 0.9509

Figure 4b: Method comparison: Vitamin D assay (example 1) and LC-TMS
25-hydroxyvitamin D was determined by means of LC-TMS as well as
by means of the vitamin D assay of example 1.5, where reagent

25 composition (A) without ethylene carbonate (EC) was used for the
incubation. The results in ng/ml for multiple serum samples are plotted
on the X axis for the LC-TMS and on the Y axis for the vitamin D

assay of example 1.5 .
(---) y=x
30 (—) Linear regression
Vitamin D assay = 0.7496 + 0.7338*x, Pearsons r = 0.7914

Figure 5: Calibration curves of a Vitamin D assay as described in example 2 with
reagent composition (A) containing 0.5 M ethylene carbonate (@), 0.5
M Na,CO; (O), 0.5 M NaH,PO, (A), 0.5 M NaCl (<), and control

35 (O). The X axis shows the concentration in ng/ml, the Y axis shows the
counts determined as usual using the Elecsys® system from the Roche

Diagnostics company.



The X axis shows the concentration in ng/m, the Y axis shows the counts
determ ned as usual using the El ecsysO systemfromthe Roche Di agnosti cs
conpany. wWO2f1/14E66anpl e 1 Assays for the detection of PeEThpdeioxysoiss ami n D
Commerci al assays are used according to the manufacturer's instructions.
The 25- 5 hydroxyvitamn D determ natioms- are carried out by nmeans of HPLC
(test for 25(OH)vitam n D3, fromthe "I mundi agnosti k" Conpany, Bensheim
order No. KC 3400) or by neans of LC-Ms/MS (Vogeser, M et al., din. Chem
50 (2004) 1Xigurdeds:7)Cahibratioscnivesdf & Vitalnen Di dseayadsutescribed in exandjiie 3pridpar at i on

of the ingredients I procedure for a new test is
10described in the ?g%eggm&r%@%o?éﬁ’]?ﬁgglﬂg&(ﬁ hydr oxyvi t am n

D2- 3- 2' - cyanoet hyl ¢®h&d mdd NaOkty 4B ED?%I,?-UBNE:QETO YWl E&rPh D2 (Fl uka No.
17937) is dissol ved An1@nd® NFOH, g1 petked 7avndThost om flask with an
internal thernoneter_in 10 ol dry acetonitrile under an argon atnosphere.
1.5 nm gltert . - but anolmaﬂ%{”gm\l@pﬁ’é”{‘@: I?T{*s 15 added to the solution and
cooled to 6C in an iThe Xaixis sioWasthguatdntraban inllngahl, ake Cuyik Ghows ithe
solution (86 IA acrylonitrile.in 1.0 acetonttrile) is add nd stirred
For 15 mi nutes at 6eotthaRtaied 4t ypudl wsBEIbE Ry el BBRIDT BEhSs '
in 0.5 m tert.-butdhegiatet@mmanyl e 9:1) is added. A brief flocculation

occurs af t erpylioft &qhhEAD SAMG bPA VidipBPHAINRC JGIIAAELLARISahM on | S

stirred for a°turther ul ) sequent |y 0 mnutes at
4c. 10 reagent composition (A) containing:
O: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M EC (see example
1.5), or
€: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M dimethyl
carbonate.
15 The X axis shows the concentration in ng/ml, the Y axis shows the

counts determined as usual using the Elecsys® system from the Roche
Diagnostics company.
Figure 8: Calibration curves of a Vitamin D assay as described in example 5 with

reagent composition (A) containing:

20 €: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M EC (see
example 1.5), or
O: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M NaHCOs, or
A: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M NaHCOs; + 0.5
M ethylene glycol, or

25 O: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT.
The X axis shows the concentration in ng/ml, the Y axis shows the
counts determined as usual using the Elecsys® system from the Roche
Diagnostics company.

Figure 9: Calibration curves of a Vitamin D assay as described in example 4 with

30 reagent composition (A) containing:
€: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M EC (see
example 1.5) or
O: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M glycerol 1,2
carbonate.

35 The X axis shows the concentration in ng/ml, the Y axis shows the
counts determined as usual using the Elecsys® system from the Roche

Diagnostics company.



Subsequently the reaction solution is diluted with 10 m nethyl-tert.-butyl
et her and washed twice with 10 ml H20 each tinme. The organic phase is dried
wi t h abouwoZXog/amésydr ous sodi um sul fate, filtered over &CGEPI1A®S30Asit and
evaporated on a rotary evaporator. It is dried in a high vacuumto form a
vi scous clear residue with 25a mass of-g@hout 55 ng. 1.2Synthesis of

hydr oxyvi tam n D2- 3- 3-am nopropyl ether The entire nitrile obtained above
is dissolved in 15 m diethyl ether and adm xed with a suspension of 7.5 ny
l'ithiumhydride in 7.5 m diethyl ether while stirring. The reaction

m xture is for 1 hour at roomtenperature. Afterwards a 30

suspensi on ?ﬁg@ﬂg_ll i thiumalum niumhydride in 6.6 nl diethyl ether is
added. Thi s A%8Yf fog theydeteetionpl2 Y- hydyioayyijamin Phe ni xture. The reaction

m xture is stirred for a further hour at roomtenperature, then the

reaction m xtd#@edcsal %@ﬁ&@%eﬁ%e@a@c@rdﬁg@@the'm@&facthl%? s bﬁétﬁcﬁ'&@ 356 k- wat er

IS carfully dded. The pH.is .made stro bas 6n1 10
M pot ass! um B Rav RSB fotpEnneiens, o crticde paaby reaed Ly vt d

met hyl - t er t .2500Hyvitaedih d);, é@ah thei rImrnﬁﬂdmgmﬂﬁa”r(emian@aBleﬁsmhﬁ,smﬁeﬁNe dr| ed
S g About e BN RO TN Poudel M ELPCARICRYRRSY BB 2t r oom

tenperature on-a ro evapora getaue 7 ur ed o nas stancy
usi ng an oi I14@ﬁ|ﬁ617)1’ct$ escrrdtstéupﬂmdu@tatws dissolved in 5 M DWVBO and 3.0 ni
acetonitrile and purified by means of preparative HPLC. eluent A =

M 11 pore- H2f ety a1=at1/@nt &t thb lﬂ%@dﬁ@ﬁ& lafid A %)neral test pr&%&lﬁr@thIBa Tiew 2estois
20 + 0.1 % TFA;, 10Ogradient: from50 %B to

acetonjtrile, + ore

100 %8B in f@@crﬁqeﬁlqﬂ}gﬁoﬁ%\y@g% m/min tenperature: room tenperature colum

dinmension: 0 = 5.0 cm L = 25 cmcolum material : Vydac C18/ 300A/ 15-20 | am
1.1 Synthesis of hydroxyvitamin D,-3-2’-cyanoethyl ether

20.6 mg (50 umol) 25-hydroxyvitamin D, (Fluka No. 17937) is dissolved in a 25
ml three necked round bottom flask with an internal thermometer in 10 ml dry
acetonitrile under an argon atmosphere. 1.5 ml tert.-butanol/acetonitrile (9:1) is
15 added to the solution and cooled to 6°C in an ice bath. Subsequently 820 ul of an
acrylonitrile solution (86 ul acrylonitrile in 1.0 ml acetonitrile) is added and stirred
for 15 minutes at 6°C. Then 205 ul of a potassium hydride solution (25 mg KH in
0.5 ml tert.-butanol/acetonitrile 9:1) is added. A brief flocculation occurs after
which a clear solution is obtained. The reaction solution is stirred for a further 45

20 minutes at 6°C and subsequently for 60 minutes at 4°C.

Subsequently the reaction solution is diluted with 10 ml methyl-tert.-butyl ether
and washed twice with 10 ml H,O each time. The organic phase is dried with about
1 g anhydrous sodium sulfate, filtered over a G3 glass frit and evaporated on a
rotary evaporator. It is dried in a high vacuum to form a viscous clear residue with

25 a mass of about 55 mg.
1.2 Synthesis of hydroxyvitamin D,-3-3-aminopropyl ether

The entire nitrile obtained above is dissolved in 15 ml diethyl ether and admixed
with a suspension of 7.5 mg lithium hydride in 7.5 ml diethyl ether while stirring.
The reaction mixture is stirred for 1 hour at room temperature. Afterwards a
30 suspension of 38.4 lithium aluminium hydride in 6.6 ml diethyl ether is added. This
results in a strong turbidity of the mixture. The reaction mixture is stirred for a

further hour at room temperature, then the reaction mixture is cooled to 0-5°C in an



15det. wavel engt h: 226 nm Fracti ons whose product content is larger than 85
% according to anal ytical HPLC (Vydac C18/300A/5 lam 4.6 x 250 nm are
pool ed i rwa 2otumdeshbot t om fl ask and | yophilized. 13.7 ngPCYiEPRa1/058489 is
obt ai ned as a colourless |yophilisate. 1.3Synthesis of hydroxyvitamn

D2- 3- 3" - N- (hem suberyl ) am nopr opyl - -08 -

20et her - bi oti n-(beta-Al a)-d u-3 u-Lys(epsilon) conjugate (= Ag-Bi) 13.7 ng
(25 iunol) hydroxyvitam n D2-3-3' -am nopropyl ether is dissolved in 3.5 m
DVSO, 28.7 nte p3B dandndd )nl water is carefully added. The pH is made strongly basic by

bi oti n- (bet t e- N- hydr oxysucci ni m de
ester (Rochgadﬁ)%%1 3%- Cl g%%%ﬁ&ﬁ%iﬁ@%%@%@%?&gﬁ%ﬁlz 5 pl triethylamne are
added and it is stirred overnight at room teng:erat ure. The 25 reaction

sol ution is il gxeected threa tangy wither) mli medyktertheol gthe @chgimendhe

mcrofilter o@ﬁﬂ)@dbme Hayespwel dﬂéﬁduﬁﬁf MBS 5 cg aﬂ[ﬁl@&lsaédd\ﬁﬁn ﬂﬁhﬁie
Fracti ons t hat contain n 85 %

(condl i ons adon? % ﬁ?
pr oduc acc ?ﬁﬁanc VARaedrd; 4t 3 Orﬁlﬁi@e&?té‘rep%ﬁé@aﬁ’nﬂ@%fi’ﬁn %E@dl ug '8
(yield: 30 %rleﬁm) lrrfasedoﬁst?mby nsiagaj wijgiuenp. Sho lmhaierlﬁfdduct i2@ssolved in 5 ml

Rut heny! at i i@l ML AR BLOIL 15 BLEL I, A0 RYHLELERLL pibiRy gl

filtration PaM T s transferred to
100 nM pot assi um phosPhat e / 150 nM sodi um chl ori de buffer, pH 8.5 and the
protein concdmnt At Mhlliperedp@gt®H % wifBor@catee agidind . The rut henyl at i on

reagent (ruténeéﬂltgméi *%)aaefdn%n(énmmmpb droxysygeiani n de ester) is
dISSO| ed in e antbody solution af a nolar ratio of 3

t
to 1. 'After #24ec rP’%‘rﬁ%t?r%too]fo%g BanalQ0Rin; eaction i's stopped by addition
of 1-1ysine fapdrdihie r woheryimt ed vitamin D-binding protein (= DBP-Ru) is
purified by %D tration on a Superdex 200 columm. 101.5Test procedure in
the assay Th Bg%?e SO BT R ALTS gated is neasured using the El ecsys
syst em f r omaheniRicivesiDhagridsts.¢smcbrmpdngm The reagent mixture is formed by

m xi ng a sargahﬁnﬁglaggzhl nves@n};&gth@/mw StQ@Hﬁleagent conposition (A) and an

al kaI|n|5| ng agent 'S exarrp e the reagent mxture is formed of
15 gl 13anpl GMW@@G% h 152G0 MWt the reagent conposition (A) and 10 gl of
the al kalinising agent (B). The reagent m xture is incubated for 9 m nutes.

In t het next tfﬁrﬁ@ﬁ)nZth@be plfod?@c'([jd%?’édnﬂ@ 1al€gﬁﬂﬂlrah 86$Q|a$lédr@1ﬁlg@) ah@y@ébdeﬂ’I{(D t he
reagen m X a e r n es S
o | ot af Ve O BDEAR S ATk U] b pI bR apyr it FRY B0

magnet i zabl dyqdliyzty t 2hengo@idld:A8%) sabtankcdustacodduriept yepldiisaté.SA) (30 pi)
(Suspension E) are added. After a further 9 m nutes incubation the anount

gf bo‘i”dzr ughfnylﬁﬁlb??esi’sj LA HYaPo BVIARTE A5,%5-§1-R-(nRnfiGhRi-MAathoPPopyilial  (see
J 20 ether-biotin-(beta-Ala)-Glu-Glu-Lys(epsilon) conjugate (= Ag-Bi)

13.7 mg (25 umol) hydroxyvitamin D,-3-3’-aminopropyl ecther is dissolved in
3.5ml DMSO, 28.7 mg (30 umol) biotin-(beta-Ala)-Glu-Glu-Lys(epison)-hemi-
suberate-N-hydroxysuccinimide ester (Roche Applied Science, No. 11866656) and
12.5 pl triethylamine are added and it is stirred overnight at room temperature. The
25 reaction solution is diluted with 4.5 ml DMSQO, filtered through a 0.45 um
microfilter and subsequently purified by means of preparative HPLC (conditions
see example 2.3 b)). Fractions that contain more than 85 % product according to
analytical HPLC are pooled and lyophilized. 9.8 (yield: 30 %) purified biotin

conjugate is obtained.



Reagent conposition (A) contains: 2510 mvNaCH 4 mVEDTA 6.7 m\wit hi ot hreitol
(DTT) 0.5 Methyl ene carbonate (EC) pH 5.5 30Al kal i ni sing agent (B)
cont ai ns:w0.287514Mda0OH - 30 - Solution C with the ruthemrgrared 1w5goasi n
D-binding protein (DBP-Ru) contains: 0.2 Mis-tris-propane (pH 7.5)
2. 5% wuman serum al bum n (HSA) 50 mMWNaCh®l%rannit 0. 1%oxypyrion 0.12
I Lig/nmL DBP-Ru Solution Dwth the biotinylated wall antigen contains:
100. 2 Moi s-tris-propane (pH 8.6)
1.4  Ruthenylation of vitamin D-binding protein and purification by gel

filtration chromatography

The vitamin D-binding protein is transferred to 100 mM potassium phosphate / 150
mM sodium chloride buffer, pH 8.5 and the protein concentration is adjusted to 5-

5 10 mg/ml. The ruthenylation reagent (ruthenium (II) tris (bipyridyl)-N-
hydroxysuccinimide ester) is dissolved in DMSO and added to the antibody
solution at a molar ratio of 3 to 1. After a reaction time of 45 min the reaction is
stopped by addition of I-lysine and the ruthenylated vitamin D-binding protein (=
DBP-Ru) is purified by gel filtration on a Superdex 200 column.

10 1.5  Test procedure in the assay

The sample to be investigated is measured using the Elecsys® system from the

Roche Diagnostics company.

The reagent mixture is formed by mixing a sample to be investigated with the

reagent composition (A) and an alkalinising agent (B).

15 In this example the reagent mixture is formed of 15 pl sample mixed with 15 ul of
the reagent composition (A) and 10 ul of the alkalinising agent (B). The reagent
mixture is incubated for 9 minutes. In the next step 70 ul of detecting reagent
(Solution C) is added to the reagent mixture and incubated for further 9 minutes. In
the last step biotinylated wall antigen (Solution D) (60 ul) as well as 30 ul of

20 magnetizable polystyrene particles coated with streptavidin (SA) (30 ul)
(Suspension E) are added. After a further 9 minutes incubation the amount of
bound ruthenylated vitamin D-binding protein is determined as usual (see Fig. 1, 2,
3, 4a, 4b).

Reagent composition (A) contains:

25 10 mM NaOH
4 mM EDTA
6.7 mM dithiothreitol (DTT)
0.5M ethylene carbonate (EC)
pHS5.5

30 Alkalinising agent (B) contains:

1.375M NaOH



0. 5% ween- 20 sol ution 0.1%xypyrion 30 ng/m biotin 0.0108iug/nL Ag-Bi (from
exanple 1.1) 15 Suspension E with SA-coated | atex particles contains: 0.72
ng/ M SA-woavadi4mmgnet i zabl e pol ystyrene particl es havi RGTEPRIINOESIGS
capacity of 470 ng/m . Exanple 2 20Conparison of carbonate ester to a
netal salt, a phosphate buffer and a cagonate The sanple to be
investigated is neasured using the El ecsys systemfromthe Roche

Di agnosti cs conpany. The total assay procedure is shown in exanple 1.5.

| n aber r anc Sawicaxampthehd nbhdnlyatedeapent Debmdogirotom (OBP-Boptaitaiss:ei t her 0.5
M 25et hyl ene carbonate (EC), 0.5 M Na2C33, 0.5 M NaCl or 0.5 M NaH2PO4,

respectively. Reagenf, £Pnmposi o (Mpand IWO" 4 mvEDTA 306.7 nmMVDTT 0.5
Mbf either EC, Na2 R o s igant ot

2.5% human serum albumin (HSA)
50 mM NaCl

5 1% mannit
0.1% oxypyrion

0.12 ug/mL.  DBP-Ru

Solution D with the biotinylated wall antigen contains:

10 02M bis-tris-propane (pH 8.6)
0.5% tween-20 solution
0.1% oxypyrion

30 ng/ml biotin
0.0108 ug/mL Ag-Bi (from example 1.1)
15

Suspension E with SA-coated latex particles contains:

0.72 mg/ml  SA-coated magnetizable polystyrene particles having a
binding capacity of 470 ng/ml.

Example 2
20 Comparison of carbonate ester to a metal salt, a phosphate buffer and a

carbonate

The sample to be investigated is measured using the Elecsys® system from the

Roche Diagnostics company. The total assay procedure is shown in example 1.5.

In aberrance to example 1.5 the reagent composition (A) contains either 0.5 M
25 cthylene carbonate (EC), 0.5 M Na,CO;, 0.5 M NaCl or 0.5 M NaH,PO,,

respectively.

Reagent composition (A):
10 mM NaOH
4 mM EDTA
30 6.7 mM DTT
05M of either EC, Na,CO;, NaCl or NaH,PO,



- 31 - As control a reagent conposition (A) containing 10 nM NaCH, 4 nM
EDTA, 6.7 mM DTT has been used. The results are shown in figure 5. The

car bonat ewe20ar14§615 M EC () present in the al kal i ne preCra&ztom05804s eagent
m xture) causes a signal enhancing effect in the conpetitive assay.
Especially the signal dynamic is 5 i nprved conpared to a test w thout EC
(0). Asalt (0.5 MNaCl, (0)) shows no effect. The addition of 0.5 M Na2CQO3
(0) or 0.5 M NaH2PO4 (A) shows a minor effect on the signal. Exanple 3

Al kal i ne pr ey «acaitnmbatreagfentmomndstbioh (Aarchonmire HstdM NbQFhel mdhpDd A, ©. be

| nvesti gat eansD*i’?%%&'ffﬁ WS e rQﬁﬂt’? R R T Ti %ﬁf@ﬁc ﬁ%@‘c&%%flﬁ‘é?%ﬁgr 5

Di agnost| CS ﬁ e assay I’OCG ure I1s s I N ex
aberrance t MdXark®)epresent iththseal lfnﬁmremQatm@@dé@ﬂge@bmm@@ﬁi coes haﬂ@abeen

prepar ed Corbtnﬁhrﬁ‘l@ e?ﬂe&th%{ the cornpetltlve QR E\l@g‘lallf' tAM s%ﬁ-ﬁﬁ dyRarhid™ DTT,
0.5 M EC (see exa } mM DIT or O:
e

10 nM NaCH, lmpwegpm pawitt%ra tastleFhOHtE g Sa0°S HEDEGY ,(%r;) SHovehihl e +
either ( reebg&mt Ttherm@lslbhlo@lo W) N, QD@D ) o &5 N\ NagB RO, (R)) shewelasaihbbed in
exanpl e 1. Qi efpectively, (= reagent m xture) and before addition
of solutlon(%ﬁ?ﬂn13ﬁ5§P he reagent m xture 20 has been set to pH 9 by
addition of bis-tris-propane pH 6.3 (Fig. 6). The carbonate ester EC
present in thxampledl i ne pretreatnment (reagent mxture) causes a signal

enhanci ng ef{gGfiné Prét%tﬁn@ﬂp%ithﬁwl‘(lﬁnﬁ%ﬁﬁ)’onaﬁs&%&' ally the signal dynamc is
i nproved conpared to a test wthout EC. Exanple 4 25Ethylene carbonate vs

di met hyl carphonate The sanple to bhe investigate measured using the
El ecsy8 systein e 6%@6%&%8%@?%@%8@6@%@5 &39 Elqghes 288 RSE diur e | s

shown i n exaguhe Dladnostids cabpananmie skeygresgdle id siovinm aimfnb&r Eeft reagent
conpositions (A) have been prepared containing either:

In aberrance to example 1.5 three different reagent compositions have been

prepared containing either:

€: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M EC (see example 1.5) or
15 A: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT or
O: 10 mM NaOH, 4 mM EDTA.

After a 4 min pretreatment incubation of sample + cither 4 (reagent composition
(A) + alkalinising agent (B) as described in example 1.5), A, or O, respectively, (=
reagent mixture) and before addition of solution C the pH of the reagent mixture
20 has been set to pH 9 by addition of bis-tris-propane pH 6.3 (Fig. 6). The carbonate
ester EC present in the alkaline pretreatment (reagent mixture) causes a signal
enhancing effect in the competitive assay. Especially the signal dynamic is

improved compared to a test without EC.

Example 4
25 Ethylene carbonate vs dimethyl carbonate

The sample to be investigated is measured using the Elecsys® system from the

Roche Diagnostics company. The assay procedure is shown in example 1.5.

In aberrance to example 1.5 two different reagent compositions (A) have been

prepared containing either:

30 O: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M EC (see example 1.5) or
€: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M dimethyl carbonate.



300: 10 mM NaOH, 4 mM EDTA, 6.7 nM DTT, 0.5 MEC (see exanple 1.5) or : 10
nv NaCH, 4 mM EDTA, 6.7 nM DTT, 0.5 Mdinethyl carbonate. - 32 - Both

car bonat ewexvari44@tihyl ene carbonate or di net hyl carbonarel/Rresipasiousel v,
show t he sanme assay performance (Fig. 7). Exanple 5 Effect of the

hydrol ysis products of ethylene carbonaie 5The sanple to be investigated is
nmeasured using the Elecsys systemfromthe Roche Di agnostics conpany. The
assay procedure is shown in exanple 1.5. In aberrance to exanple 1.5 five
di f f erent r dxgkrtrbonatposit, ictrysen Ajrboaste obdancthyleperoadtec mapaitinelygshevt her :

10 mM NaOH, .5 MEC (see exanple 1.5) or 100: 10 nmM
NaCH, 4 mM é@g%%%@ﬁﬁ%@%&@%ﬂwm or : 10 nM NaOH, 4 M EDTA, 6.7
m DTT, 0.5 M NaHOGB + 0.5 M ethyl ene glycol 0: 10 mM NaOH, 4 nM EDTA, 6.7
mM DTT. Examplea| j ne hydrol ysis product of EC is ethylene glycol, which

has no i nfl uem&® of BRMYdFEIYBRABAUAS of AhRMiie @BRIYMatar bonat e salt (NaHCCB)
shows al so a signal enhancing effect, but not as much as a carbonate ester

Fi g. ) npl e Et hyl ene carbonate vs gl ycer 1, % carbonat e
The satmi e+ BODRTg A b ATSHEREe feturat odimbgRe Huodhec SRS JEEMT r om t he
20Roche Di adghwht Disgnostiqgsanynpaind hesssay mppoedectus ehdven siamplenl .2xanpl e 1. 5.

In aberrance to exanple 1.5 two different reagent conpositions (A) have

been prepar gf %@Hﬁﬁéen{on&(a%ﬂlgqri five different reagent compositions (A) have been

prepared containing either:

€: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M EC (see example 1.5) or
10 O: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M NaHCO; or

A: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M NaHCO; + 0.5 M ethylene

glycol

0O: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT.

The alkaline hydrolysis product of EC is ethylene glycol, which has no influence
15 on the assay (A). A hydrogene carbonate salt (NaHCO;) shows also a signal

enhancing effect, but not as much as a carbonate ester (Fig. 8).

Example 6
Ethylene carbonate vs glycerol 1,2 carbonate

The sample to be investigated is measured using the Elecsys® system from the

20 Roche Diagnostics company. The assay procedure is shown in example 1.5.

In aberrance to example 1.5 two different reagent compositions (A) have been

prepared containing either:

€: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M EC (see example 1.5) or
O: 10 mM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 M glycerol 1,2 carbonate.

25 Both carbonate ester, ethylene carbonate or glycerol 1,2 carbonate, respectively,

show the same assay performance (Fig. 9).



10 MM NaOH, 4 mM EDTA, 6.7 mM DTT, 0.5 MEC (see exanple 1.5) or 0: 10 mM
NaCH, 4 mM EDTA, 6.7 nM DTT, 0.5 Mglycerol 1,2 carbonate. 25Both carbonate
ester, etw9lenel4emibonate or glycerol 1,2 carbonate, regpeEmErP2Meloyg0o4&how t he
sane assay performance (Fig. 9). WD 2011/144661PCT/ EP2011/ 058048 - 33 -
Patent Clainms 1. An in vitro nmethod for3¥yeleasing a vitamin D conpound from
vitam n D-binding protein conprising the step of: a)providing a sanple to
be investigated and 5b) m xing the sanple fromstep (a) with i) a reagent
contai ning a hydrogen carbonat e salRatart @asnbst ance capabl e of rel easing
hydr ogen carbonate ions (HCO3-) upon hydrolysis in a concentration of 0.1 M
to 2.0 M S jol) 10 : t ; | i ni sing
agent, ther elby rAeIf é%git?? rflteﬂﬂeo dvfl,ot? e{%]i%%%% gg]rlr%gﬁﬂé) fc ?1% OI\J}% grbrlﬂlng%ng}lﬁi ng
protein. 2.The rPé@dﬁ%&iP@g“é%PWlﬁ@Sm&ﬂ@IS&iprﬁfl, wherein the reagent according
to step (i) is sol ubl e in an aqueous sol ution under the
appropriate conditi @ngvifliag arsempRSb g irhRatipitédaidn D conmpound from vitam n
D-binding protein. 3. The nmethod according to any one of clainms 1 to 2,

whereip the reagent according to.ste If) ¢ontai ns a hydrogen carbonat e
salt in a conce%ﬁr atr]il%lﬁlgcgge %ﬁqﬂplﬁ/ifrpgl% ta&ﬂ“ﬁ% The nmethod according to any
one of clains 1 to 2, wherein the reagent 20according to step (i) contains
a substance capabl e ib# reagérdgentamitg/ahydegen carbonate salt or a substance capable

of releasing hydrogen carbonate ions (HCO;') upon hydrolysis in a
concentration of 0.1 M to 2.0 M,

i1) a reducing agent, and
10 ii1) an alkalinising agent,

thereby releasing the vitamin D compound from vitamin D-binding

protein.

2. The method according to claim 1, wherein the reagent according to step (i) is
soluble in an aqueous solution under the appropriate conditions for releasing

15 a vitamin D compound from vitamin D-binding protein.

3. The method according to any one of claims 1 to 2, wherein the reagent
according to step (i) contains a hydrogen carbonate salt in a concentration of
0.1 Mto 2.0 M.

4. The method according to any one of claims 1 to 2, wherein the reagent
20 according to step (i) contains a substance capable of releasing hydrogen
carbonate ions (HCOj5') upon hydrolysis in a concentration of 0.1 M to 2.0 M.

5. The method according to any one of claims 1, 2 and 4, wherein the substance
capable of releasing hydrogen carbonate ions (HCO3') upon hydrolysis is a
cylic or non-cyclic carbonate ester or a hydroxylated or halogenized

25 derivative thereof, respectively.

6.  The method according to any one of claims 1 to 5, wherein the sample is a

liquid sample.



carbonate ions (HCO3-) upon hydrolysis in a concentration of 0.1 Mto 2.0
M 5. The nethod according to any one of clains 1, 2 and 4, wherein the
subst ancewoO 2011/14¢@pabl e of rel easi ng hydrogen car bonat e PCOREP2¢IHAS®4§ upon
hydrolysis is a cylic or non-cyclic carbonate ester or a hydroxyl ated or
hal ogeni zed 25derivative thereof, respextively. - 34 - 7. The method
according to any one of clains 1 to 5 wherein the sanple is blood, serum
or plasma. 8. An in vitro nmethod for nmeasuring a vitamn D conpound

conpri sing the skhepsaethbd abedrdingl te amiynepeaofvélbians h td Sc ewipreum thef sammpleiis ami n
D- bi ndi ng protei [ t he met hod of any one of clains 1 to 7 and
b) measuri ng th§m$?§§%?%uﬁg%%ﬁgbund rel eased in step (a). 9. The nethod
according to claim8, wherein the vitamn D conmpound is selected fromthe
group consi sti ng\bin YErchyngthodyfor tragasurimp a vigmin dhwapprynd camprsing the

24, 25- di hydr oxywidpgiet:n D2, 24, 25-di hydroxyvitanm n D3 and C3-ep

25- hydroxyvitam n D. 10. The nethod according to claim9, wherein the
vitam p D conpounds 25- .hydroxyvitam n D2 and/or 25-hydrgoxyvitam n.D3 are
et ormned. 10 Ik SERY Gomptbi T sopbpulth et GhuB (Y he ApfiD
conpound from vi t amancdrBinP+b thedhetopoBangi omeodefumsil ny7 andubst ance sel ect ed
fromthe group consisting of a hydrogen carbonate salt or a substance

capabl e of releqﬁin%n%%%%&%ﬁgV&@gﬁ@@gggggg&ﬁmﬁﬁggﬁh¥ﬁﬁggﬁ hydrolysis in a

concentration of "0. duci ng agen The reagent
conposition according tqo claim1l, characterized in that the 20 reducing
agent is sel%ct eder PsHod neccgidiig e sidms i Mgein shawitampt Sbcpawernd s

Ver Cﬁpt oe]t hyl agiseﬁct:dl@l frohCEfe Qi E'OIfsi@iitzlg gofhﬁgﬂlbﬂﬁi'xw&atﬁigrmzl, 25- g
NMVet mal ei m E n's Re t,.and 1, 2-di.thjo - 3-car boxyli c.acid.
15 T eagent WORSSTIINGD 8 ol g Ten St s f LAy aREy T I A has
t he reduci ng agentl G3sers @b eytleckyfitamntihe gr oup consi sting of

2- Mer capt oet hanol , 2- 25Mer capt oet hyl am ne- HC1, TCEP, Cystein-HCl and

Oi thiothrei tg (#EThethod according to claim 9, wherein the vitamin D compounds 25-
hydroxyvitamin D, and/or 25-hydroxyvitamin D; are determined.

11. A reagent composition for the release of a vitamin D compound from vitamin

15 D-binding protein comprising a substance selected from the group consisting
of a hydrogen carbonate salt or a substance capable of releasing hydrogen

carbonate ions (HCO;3') upon hydrolysis in a concentration of 0.1 M to 2.0 M

and a reducing agent.

12.  The reagent composition according to claim 11, characterized in that the

20 reducing agent is selected from the group consisting of 2-Mercaptoethanol, 2-

Mercaptoethylamine-HCI, TCEP, Cystein-HCI, Dithiothreitol (DTT), N-
Methylmaleimide, Ellman’s Reagent and 1,2-dithiolane-3-carboxylic acid.

13. The reagent composition according to claim 11, characterized in that the
reducing agent is selected from the group consisting of 2-Mercaptoethanol, 2-
25 Mercaptoethylamine-HCI, TCEP, Cystein-HCI and Dithiothreitol (DTT).

14. The reagent composition according to any one of claims 11 to 13,
characterized in that the reducing agent has a concentration of 2 mM to 30
mM.

15. A reagent mixture comprising a sample to be investigated, a reagent

30 composition according to any of claims 11 to 14, and an alkalinising agent.



14. The reagent conposition according to any one of clains 11 to 13,
characterized in that the reduci ng agent has a concentration of 2 mMMto 30

v WO 208/144661 eagent m xture conpri sing a sanpl e t @ChEPROMMASIUgat ed, a
reagent 30conposition according to any of clains 11 to 14, and an
al kalinising agent. - 35 - 16. The reagent m xture according to claim 15,

characterized in that the al kalinising agent is selected fromthe group
consi sting of NaOH, KOH, Ca(OH)2 and Li OH. 17. Use of a reagent

conposi ti on laccdrdi ngpgte anytuof act@idmg fol doml4 St ehetbteriz&ivMit hthan the

al kal i ni sing ag ta.re I | u i i bi ndi ng
protein. 18. A %?l%ah%'%}l{g[ h%&?g? ggl\sét&atteg;ﬂ (gn\l:/elh (fg%%&ﬁ) %&%:Sgslr’trlgg]uo\r?dﬁg ror’nl%/&l)lt{an‘i n
D- bi ndi ng pr ot eiGR(Ofb &1 le®t-ai ns a reagent conposition according to any of
the clains 11 to 14. 1019. A kit for the detection of a vitamn D conpound

from \é! tam n7D- llbg&?dmrdagléﬁt%ﬁlpowﬁbﬁ hic€B1n itBSln9|dl’<fQ>|@Qﬁl_@tl_ICt@nppﬁigEﬂh@f\
accor % ng to am()vial aIE Qlial(l:nigllngélgg'n]f tg ?elg'a%e %nwta%lrl]n co%lll)orynalfpogn %ge?nqltn' D-

binding protein.

18. A kit for the release of a vitamin D compound from vitamin D-binding
protein, which contains a reagent composition according to any of the claims
11 to 14.

10 19. A kit for the detection of a vitamin D compound from vitamin D-binding
protein, which contains a reagent composition according to any of the claims

11 to 14 and an alkalinising agent.



