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WD 2007/ 003344 PCT/ EP2006/ 006328 1 1 Device for
Quantitative Analysis of a Metabolite Profile
Technical Field 5 The present invention relates to a

ng(y(l%ﬁ?g in part| cular to a sanpl e preparat pSRrPRV/REs2s

quantitative analysis of a drug and/or

metabolite profile in a bi.oj ogical sanple. Mreover,
the present invention relates to an insert for such
a device being inpregnated with at |east one internal
st andar fevice b GuantRhfiel Aladyiiabd aiMeRibblicaPeofile a
kit conprising the device. 10 Furthernore, the
present invention also relates to an apparatus
TexHmicst Migld t he device, and to a nmethod for the
quantitative analysis of a drug and/or netabolite
gmgflle in a biological sanple enploying the device.

KRFeBRd IByartiops TRAtem dPofi G8ViFS FenBRHIHA 4P Aetrmple
ﬁx&phmlo@naé‘ﬁéd forOfheaqisdithVC en Ay sig red uapdnfg and/or metabolite

?‘ e S C:lgaopecc%g%?m%ﬂé o[&[o%ovéralﬁhg]%rﬂﬂﬁ£ nlnnzn@mn relaltes to an

I CU rocess unan or ani na
m@epy fart 'sychy| %od%ﬁ?ﬂ/\ﬁbe&!ﬁ timeregmakaso\aHE ainkgagsjqpe internal

Mahakel, QEit68 thferai SX¥ah¥idgsdi, %ﬁidpiol A&t badhipr3ditigites device.
ue chenjcal 20 .fin rints. ct| n ggtualbol [

uni ﬂ it t eg-xz 1 {a?es S congaming
EERTEROTee Rt RE°SC0 AP EBHER BRREE2AHEC PY oGIFEsS

{Yiet ddvarde, tamdptoohi methpd fon the amankitdtive mlpgio|obm ésug and/or
HEASYiEprot }A a'BRbi6 Hhes%nqxle V%&Fesdev?&nt ai ned

In a n cell, tls ue or organ, ich are involved

in primary and i nternediary netabolism The

Baclghednaalrt i nformation resulting fromnetabolite

anal ysis reveal s functional end-points 25 associ ated
wi t h physi ol ogi cal and pat ho hyS|oIog|caI Erocesses
Matabgloweicsl 19 generally dgéined e tgﬁ @arlypissefi3 81 ce or group of

ﬁ[ﬁé‘tiﬂéﬁﬁf&:@ésaﬁ'ﬁ%ﬁr&akﬁi@ﬁhrﬁ& Aartiéulen met Aotk Giréeess in a
or medi cati.on Good re 3

RRPABOPT cn Bt PPitig T 100 gkt B o lstigiand Pnaysie.
Mnathbgbmaich uuﬁctmnemi'abgsﬂssmn{i%/vethat Astadiasi anique chemical

i %@rhﬁﬁﬁ! %ﬂ%%%%@ﬁ@cmwgd%ategcw dilseade. onset and

Jour nal . 30 of _the National Cancer | r11$tj tu € asures
@@gr%?wﬁetabﬁaﬁy@fﬂs’g (FOFFF2 FULPPs Fretalolonicsy 5
sieall aholedriles iof ima¢tabolBpri ogerinddrinag humomdesil. tBewe g, organ,

v@hm?x?aq Flleil?&i i . 9{3&'}' %d Ii]l%rniéélﬁ Iﬁ&t&%ls@fp Gﬂ'Het tﬁochemical

In CO on wt ata  mnin froac
A R i
AN s0giRas {int&rtdn@[dl@l&ﬂ\éﬁidomﬂf:hysliéloglpﬂrﬁmcﬁ:ﬂsaﬂ:,,inﬂug'xced by
lgqllg ene%onﬁ pos Alidsh W egnxﬁpontdl&l{gy%&férfess SWefi 49 nutrjtion,

BVET get's "and "nove I-cacl ous an

swfdse mpmglpm;onarﬁﬂag;gg@m@@ & Goodacre, R. (2003) Metabolic

profiling: Its role in biomarker discovery and gene function analysis. Kluwer
Academic Publishers, Boston/Dordrechi/London; Schmidt, C. {2004), Journal
of the National Cancer Institute, 96, 732-734 ; Raudys, S. (2001) Statistical
and neural classifiers, Springer-Verlag, London; Daviss, B. (2005} The
Scientist, 19, 25-28 ). |

Metabolite profiling in combination with data mining approaches have the
potential to revolutionize clinical diagnosis and drug development. In
particular, big pharma companies are under continuous pressure to discover

new targets and novel, more efficacious and safer compounds, and expedite



10

15

20

25

30

35

WPRHEEE e gap and future pipelines. In this con

WO 2007/ 003344 PCT/ EP2006/ 006328 -2 1 bi omarker and
drug di scovery, and generally | ower costs of
pharmaceutical devel opment. Therefore they rely

i ncreasi ngly on bi otech conpanies to fill BBJr/EP%ow?osszs
i nnovative bioanal ytical angl_data mning techniques
will play a fundanental role in 5 saving costs by

r educi ng time to market and drug attrition rates.

Eecen{( ry éng %e Ué %tlsco L f Iaﬁan%en@péi@nﬁ)%rlcgsts of pharmaceutlcal

Fir Blighput “technol ogi e der set of ol
envipanataBbrsie. theyt 16l Thereasiapiyersy %fé%r‘af‘é:@mes to 1

84T ffoRhtivedi g;g‘nfﬁdn&htm pip&ireW IAC GBHS| ddingext, innovative

Bogg%g’selgalm% Q? #wxag Itfls_lq{ iqngel:st ml?‘(ﬁ(f’hey a 9%%%3%&%1? role in

shcpuety bameduysng tqumrcmadwt and|dryE §t’f(f1519n 95-319) .
Kl uner Acadeni ¢ Publi shers, Boston/ -

%%)06(;?%; ]gﬁl’:f 1<ﬂ|é?on (%Oﬁg%%?mQuAggsz 111351 tg%b%% %géchnologles a
Bidrk isst bale NONEAMaabolofnerved dlvad fardaygebf uhe@l@r&d source of
sz%%Fm”éf”r} '-Vgrﬁ(%{: ﬁag@%hﬁég@ew?& kaveobfie Iﬁoﬁ&r}tgaﬁl G.G.,

revo Ionlze care system %
§p@¢acr¢ GBI 5. dhgiebeliagrfiineris 1alf M Wgmerteirovgy. and gene
AORLBY Shagasesphebonasiany Kluseasacsipamt ORBblssiens,uftoston/

Eg{rjé)émdtég%%n&et . een' NG @ndg DI evepti o, ;QRRGACYH KO (2005)

¥n and’ expe siNe t herapeutic
Antigsy eT8J, 055-628 )pr&‘dbahﬂl"gﬂltmmﬁfis\?&r 9f St ehaion mrghles can

@}IJOQE dpfif@latlte %ﬁﬁ:ﬁrﬁ@vtﬁﬁﬁgﬁvle ntl'fehﬁofeblhu.f &0 ﬁyrolutmmze the
definition, these so ¢ |omarF & m ns of wo-
At rrﬁ’[ar% 8 3greal vP

healfhe SRS SV Stere Ry PRI ??&%Yc SRRFPEINE
peOtgs deeasqsatbefigenasy giseres sgmptemd helravaomt-oBagly| disease

| %e%%@rﬁgg eagidt? LQSﬁaBﬁﬂééeﬁ ioniafié \éﬁégdsgrﬂettﬁﬁﬂn L @Rflensive

0 su or a clinica oi nt
B@Iﬁéﬁq‘{tlcomtﬁéﬁwo‘b‘hs‘éd’TGHab]é(p‘ih&e'ﬁﬁ'"B'F‘H’g g‘g‘“%"n to afford health
&.neraﬁewgwm fad Inﬂrﬂnlﬁys B9| gimtion, Gidsersescalgd bfdngarkers are

((%éﬁ{e'e mﬁe(ls%r? 1(::1%01"@8&l H&Jﬂl%r\%g}%“ﬁi rﬁgocgsgééo pathogcmc

Rar macol ogy her ageutl cs, 69,
B9c@8sel , or nhan@@qolmcqlh@sm%%v@ry therapsytic mterventmn and

Qittgxmit&k %@stltﬁfd ﬂir[ha{t:lﬁﬁcélréi{ﬂlbhﬁl (br&ﬂ?@lﬁﬁbdeﬁﬂ gehafm) based on
potentl al i catj ons nt.a vi

BHAFRRIGHIE: ChTraPRREt Pﬁgb‘i}’ﬁ’é’n’l(’% T oo FRERUAP, guidence
(Biomasest dDefiptione i Wirdsng Sroups $2001)i GlriereRberiasglagy and
9}1%51%(1%' S ég] g’é 43 f“ m}’&rtynpiﬁe tfl@tgﬁ@ﬁ/ tohendvemMbigidrkers

cost devel opnent whil e l i cation,to

P et ot WeHRTPaoARER L RS SRLEE S Fadsental
ifip&dtiohi edrnseehiiogsindndtryrdythacegcs and coswat eglibtoare sector
rasul e' ng f LMk n?}gemeﬁ ﬂfﬁ 3 'bﬁbraﬁ%}é o dtrgélcﬁ&&very can

| Se 5 éJtC 1 on { ou R r| en
(@@s) (i e aRAy Fesis of ﬂbiuag ﬂ%%wt He g application to
MatidchuSar %nd%tx%tu"ill ﬁ&pr&%atﬁ&ﬂ%hph@ﬁbé Bﬂt:thﬂl gutiongs and
a

%ﬁgblgg)eur?n}%cfe%glc%gys' fes%ltirﬁlé) ¥fo£111:1|'%a1;se %%‘Hglseﬁ‘? add&tfon to late

disease detection (Stoughton, R.B. & Friend, S.H. (2005} Nature Reviews.
Drug Discovery, 4, 345-350; Morris, M., & Watkins, S5.M. (2005). Current
Opinion in Chemical Biology., 9, 407-412 ; McCandless, S.E. (2004). Primary
Care, 31, 583-604 ).
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-35 Care, 31, 583-604). WO 2007/003344

PCT/ EP2006/ 006328 -3 1 Qualitative and quantitative
netabolite profiling technol ogi es conprise a range
advanced anal ytical and data processing L&Pks2006/006328

WW?‘W"??@ objective of wutilizing potential narkers as

a result of conparison of smll.nolecule conponents
of bi ol ogi cal systenms. Tandem mass spectrenetry (M),
for 5 exanple, detects hundreds of netabolites

é}l%ﬁ%ﬂtﬁ%@ ?Hsga%afn%%&g Qﬁ&aﬂ)dﬂt@ r roﬁﬁﬁé‘tﬂet:hﬁtﬁogﬁzs comprise a

e such who OOd {ﬂl{ﬁe bjective of
adypnesd a‘%ﬁlyféﬁﬁ%é’}“db?ﬁ’}? H‘PEﬁSB@gftPB ¢ objectt
aﬁmiﬁ Spotwhtidl Righefy asi 8i@sunnek csmps-nsonuqf ysmall molecule

Roschl nger,, .| g r Fi R P
AR ég Hﬁ%cal Sg}'%;k@ ng% h%ur opeaﬁm\] Sarnal o for
ofarRddi detectss hu;zezec(ssabmetaiaoht%?w@*a@@fla{k&m&(ﬁmm Biter
Alﬂtit(%owwljﬁ s %hcﬁ@@%hd%%i(ﬁﬂ4-saﬁﬁn plasma, urine
al t ashov 5 S
%rpe‘ttPF’bnlﬂdlyy ul’idi)l géwy g{ll&lgte (.%mélg?t n,at\?nolyﬁ al;%l C}:%emsmn and
sh‘nsiﬂimtynmoscmhgsr WN Oégemolienah FinigsehutoR- i Keble &/Bepscher,

H%A (g e%@?eana‘;a&r% msw@atr@; BRD(RIPpL i, esamtrer Badauss,
St an

or exanple £0Q0 des e
RV HGRORbr GURHEPA00Y: b T 5P RBIBFE: g dhgores: S
@uaby ZM&gs &p&bﬁﬂhé&gt irv Eb:@tﬂtyaﬁas & opformettiabo Iaruti edynamics of
gmomgg \‘/:'édre)'/‘; ‘H’gl % qg?caﬁgnqgsél%fﬂebgé bg%ﬁ?gﬁ:ef @ a TS range

*treatment  and di agnosi s using
mmeptémeegtergsl stapgerd$?1 descri bes a met hod for
interpreti ng tandem mass spectronetry data for

clinical n 258 60

A FsP RS ‘ﬁgt ﬁ%@qmﬁ? %%Sé:ﬁfbf he nei‘)&%‘?ﬁ%&%ﬁ?“"%ﬁén yrewing,

mvﬂmemmg ind earseripkingi ;) quaniidive (desatsse ol Batnpelites. Hgrther,
63(% 2‘}?.’60@"?45{5: 'Ei'e?tl,ngé mf.mlsuﬂg dd8Y ideRol@yaidthense treatment

ratin field instru r

S RO PR ot AR OB S T o PREIfRines, B et for

ﬁﬂﬂ@%bﬁﬁg‘]gaﬂdsmppﬂﬁds eectrmgetay dater foralstividel ndjagnosis. US

2 e? 5 lscfpkd ﬁhdansama? metﬂ\‘nﬁ{oeétﬁleéﬂq%er@éﬁﬁdﬁn populations’

erably conprises pre-cal i brated sel ect

awmagaﬁme anthamjre acids fremdlend S%W%Eﬁﬁa‘.%é Ge%‘r“é‘%\‘?%?‘:ﬁbes a

LiSn P98 46489402 ddihsallibsasn@a fitksinktrgoenty conpri si ng
a plurality of cells, wherein the cells contain a
tried internal standard The testing trai;i is for
Forideonomg HSpl2008/00§7954 t descsibeh a sS3YP
&Llﬂbﬁsmkna Qﬁgﬁértt&aﬂﬂ@dﬁﬁ ihd1e dblsOiHDgd (ﬁiﬂtnﬁ&m‘)laeﬁuﬂo'sample
be ‘eval uated further sanple _devices eﬁnowg 5 {he
HPFﬁllnatIhF mafnix eg{gfﬁsfdély r& es Pre 1:3.1 rﬁ se ?te inorganic
ﬂwmest hy iATerh@] st82ard83M(r20G!) l@es?@ﬂﬁb%iﬁf?aloz discloses a

Vt?!q“ g&nghﬁ §Waﬁx oP RellS \W1feReit {HR dePW contain a tried
Si's an | conS|stent yi el d of serum
Standard. The testing tray is for’conducting a plurality of tests on a

biological fluid.

In order to handle the biological samples to be evaluated further sample

devices are known in the prior art. For example, Tanaka et al., Clinical

Chemistry 47:10, 1829-1835 (2001) describes a microvolume blood-sampling

device with low hemolysis and high consistent yield of serum components.

oqogﬁpté%} device



-4- However, the known sanpl e devices show severa

di sadvantages. In particular, the device described

in US 6,627,444 is designed for releasing

cali bration conpounds by way of heating only. It is

al so designed solely for calibrating an instrunent.

O her devices |ike the device disclosed in US

2006/ 0057554 fail to use i-dentical organic compounds

| abelled with stabl e i sotopes preernbedded in a

speci al ly designed device for extracting and

deéfoiweatri Sithg. krpwi ewaopletdeeicpy chbenseodral saprantuges. In
harn%ﬁla? | 18d3RPQY Be d‘kh Lf iRUPR @@tﬁléqu ist iRignbli G5 rﬂéleasmg

vention to pravi or an | mproved quantitativ
aﬁ%ll"%ré‘il%‘ 'éﬁ'mwalﬂa&y ol heatige g oalidt Abaky fdesigheds ey for
i Balébriid AGinc@dmsanpl e, i.e. of concentrations of
primarily endogenous, but not excludi ng exogenous
compounds |i ke drugs and netabolites thereof and
melieddodidvi@s fikeo the aleiviossdibiladedginc &1S 30PIES S5hdhigto use

b&h aleofrgén% %nr(gfg@ggi ri%élﬁﬁ Iv@ith M%l%ol\é 0{}25: ﬁreéﬁb@tﬂled in a

nmpr oved ana
népﬂcnaélaei@mawbéew ) e¥té4°atlg %i Jerdpfigingy e vvhl chis a
requi r ement for mass spectronetry analysis. In
pgr{ Ll }e%%)f’ggi f]%Ig)b]ems I} tﬁebjp%?tealgﬁag:clh%% a 0963 ﬁnigwhrb\{)ﬁ&{ Io? he
beresmﬁedVanttheprqwéﬁtfplt an |1meroaﬁfh|qy%nt§at@re Habsisgef a Urug

Ngfyfﬂé ofB ik e Fﬂffﬂé id £ bid]og'?icalt%hﬂh&gh 624 &ABRIAtions of
reover ect of t

SO an
UG Pofpdogenags quitdel PToURe PRSP GG ke druss and
dewxiabelitea tkerbofcmﬂpnnctsbmigest hdrogeviromisdnologinal apppleathesmg

Cﬂ%&;ﬁ) %ffﬂ:gerg ?é’lia%f‘e' ﬁmr}’ i0fis heotjByeRt hRRidEN®r an
e yi ng

ns un present. 1 nventi on

sumgﬁow%q ﬁ@friyf‘lbéérf“%%o\‘)%‘b Rbove B@B%rfﬁ%ﬂ&?émﬁ{%rﬁeh‘é(hwh is a
pf@lﬁﬁememﬂme ﬁias:o Epe@ﬁﬂméﬂrﬁ mgydih n fpatticolurniy ieapeges of the

dgresent xg'nsr’é t10 C]%\r’ow efrOF aI s?arrﬁ:ﬁeo }S}e?ﬁ%u%ﬂ deOéQrvEm&PEnﬁ be

Vi Cce Sul Ive
spesdt fooribe rqt@nmawsmly@lﬁ o Hrdgee gréfer e ghedfioprofile in a

nBio@c%?&dl tsﬁmp?r QfIdnJeSVdrnltais kil o ngb‘jjabt ;Sfaﬂw Iﬁestéﬁﬂ'ﬂfvleﬁﬁld’igto
pport inmre a
| H%"gqua O S RGHT d° K/\%éie? gle}”ﬁee’ zl‘%b[e?oﬁn rlsn{gaﬁ] (Pﬁwe and an

r eprergnceontapingrthaflevadée. known absol ut e anount whi ch
bel ongs to the same famly of conpound to be

anal yzed |n the bi.ol ogi cal sanple and is either
| apemazy of fhe H‘"‘%‘Uf’ﬁpes or constitutes a
non-naturally occuring conpound. 4a In a second

a%ﬁecg bl tn!PSe ﬂl?derlﬁfarf F QY sprg%n?m gﬁ{ﬁ&iehiv%rsutr[%gnagoy been solved

quanti I've rug and/ o
prméqcmeianw with e m‘gW@éanS@Hﬁﬂ @nmwpm the fglopang @ﬁéc%r
nore wells, and (b) one or nore inserts according to

“Ene a first aspect, there is provided an insert for a device suitable for the
quantitative mass spectrometric analysis of a drug profile and/or a metabolite
profile in a biological sample comprising (a) a support impregnated with (b) at
least one internal standard wherein the internal standard is a reference
material of known absolute amount which belongs to the same family of
compound to be analyzed in the biological sample and is either labelled

with isotopes or constitutes a non-naturally occuring compound.



first aspect located in the wells, and (c)

optionally, a retainer for the insert in the well.

-5- In one enbodi nent of the invention, there is
provided an internal standard for the quantitative
anal ysis of a drug and/or netabolite profile in a

bi ol ogi cal sanpl e bei ng entfapsul at ed and suitabl e

for being enployed according to the first aspect. In
-a third aspect, rovi de rt.h

cliait | pesprbe aabsatydpge o AORALES4 gkt KEL dl fpaniitaive
paredy siseof] andrag Iand)’looguetaabhts@mfllle Hé:é-)hmlq’%@ﬂ Gampls deV| ce

ﬁoqﬁ)ﬁr%'u{b,g ah Bnd Bfe m%?@%ﬂs %%@@E?)t enelcﬁ otk Qhbehtd ad&Paiak to the
ere Is provid t he quantitative ﬂw

e gt oo Maugaleat CHerABE T Lo i el
bivell.ogi cal sanple conprising (a) a treatnent un|t
for preparing the drug and/or netabolite to be
screened conprising (al) an automated |iquid
handl i ng system and (a2) at |east one device
according to the second aspect disclosed above for
derivatisation of the drugs and/or netabolites
present in the sanple and for subsequent extraction
of the derivatives; (b) a mass spectroneter for the
guantitative targeted mass spectronetry-based

anal ysis, and (c) database for storing results of
the analysis. In a fifth aspect, there is provided a
met hod for the quantitative analysis of a drug

and/ or netabolite profile in a biological sanple
enploying the insert and/or the device and/or the
kit and/or the apparatusas disclosed above. Reference
to the Attached Figures Figure 1 describes a
cross-sectional view of a singular device according
to the invention containing wells or vials and its
assenbl age from i ndividual conponents. Reference
nunber (1) shows a well/vial. Reference nunber (2)
shows an insert according to the present invention
conprising an i Mmobilising stationary phase of

gl ass, cellul oses or other suitable material (i.e. a
porous support) containing internal standards wth
optional (mcro)encapsul ation; reference nunber (3)
shows -a retainer to hold the porous support in the
well or wvial, which is chemcally inert to
derivatives and solvent; reference nunber (4) shows
a filter; reference nunber (5) shows an outlet, which
opens under pressure of centrifugal -or gravitationa
force or vacuum WO 2007/003344 PCT/ EP2006/ 006328 -6



1 Figure 2 describes a neutral |oss scan of 135 in
negati ve node using ion tandem mass spectronetry of
phenyl t hi orurea am no acid derivatives (PTU),

showi ng am no acids froma red bl ood cell sanple and
their corresponding stable isotope interna

standards prepared with the nmulti-device described in
5 Exanple 2. Figure 3A describes a precursor scan 184
in positive ion node (A), showng the nulti-devices
ability to extract phospholipids froma red bl ood

cé pne sahpdigent oharipreation, theye ieReyided aphicnidmipefarAdor
apel RpasRhatd dydishobe ﬁ%ué—gn(ﬂ&e nRBHei ﬂld i 4 hgolBeZal

range 700 - 840,  an ho o nes

t ﬁ@nnlzezbe%a@aawteg 85 S“fﬁﬁ)&?ﬁh@@%é@e 335 tiglp the
S¢iast agpatk.t i pl e reaction nonitoring) in p03|t|ve ion
node of Exanple 2. 15 Figure 4 describes an exanple

of how i mmunot herapy drugs Sirolinmus, Everolinus,

CY¥rc k obipd nspreti théFacy plovitad a kantbr ity quantilative andssisiof a drug

Aﬁﬁ,ﬂ[ﬂ/ %é}aﬁ)(ﬁﬁg 566k SHQ 05 ' Bothfcrap @é%ggau abinbMsiB®NEheOllevice

e are anal to generate
qﬁﬁﬁ?@@éﬂ?ﬁ@sﬂ%ﬁﬁf” area under the integrated
peaks of 20 the internal standard Cycl osporin D and

G gtl{] asp% %ﬂe(?%'r]st B]%Q%ﬁ%lr hbl%ﬂé fop{h% fﬂﬁﬁl?ta{@{]analysrls

nmpari son rea u
i nﬁ@n@gamﬂéggaﬁ@@htﬁ profdlefinie bq%ﬂl?ﬂtlysa@@}ﬁ pegpprising (a) a
S@r@'@tlr&ﬁt efeN ablmpm@anhg o8 GAIRC Qﬁﬂ/f)ﬁtﬂlﬁﬂ)(ﬂﬂ@ uat Be stRdesied
provi CCUur ac a u
28“}11’1'@%}?%?%15[3385%‘#?‘6%%‘1 %qcuu{ d Xdl{ngr sys em & g %1%? LHERst one
cdbvibr atording de 1B selonmaspesbidaichsdd af)qawfqlm [derivagisqtione of

Wefeh dﬁ% | yhPse rh&§l§flf-tes( %@ﬁl €n 3the ini ehn@ ﬂ:ﬁs §J‘ds@cﬁ§:nt
a caliprator c rve_ Wbiallbrators for

SNGEAD e OTAVRIVER - O By PHUSaI I BednT BaTyative
( Brgerpd ena3} . sphitguicry/bated c nnddesis.aamhl {dDr atagbassuforestoring

f r for Cyclosporin A obtained from
R%HF?%%@Q@@E@%@h cellulose insert (Exanple 3). 35

Figure 8 describes a calibrator curve from
cal & bilft&ta@p&t fhereTaprovidedus mahédfonekk fpanitative analysis of a

D45 LRI S 3 ARy O

Délsfh‘ﬁli t@fz |d©ﬁ10@fm4/hfe‘fhp triteatd{op @Waww%ﬁlﬁclpfﬁ%ﬂﬁ?v%n
will be described in nore detail hereinbel ow by

n'illélfenr%nce to the Attached Figures

Figure 1 describes a cross-sectional view of a singular device according to the
invention containing wells or vials and its assemblage from individual
components. Reference number (1) shows a well/vial. Reference number (2)
shows an insert according to the present invention comprising an immobilising
stationary phase of glass, celluloses or other sunitable material (i.e. a porous
support) comtaining internal standards with optional (micro)encapsulation;
reference number (3) shows a retainer to hold the porous support in the well or
vial, which is chemically inert to derivatives and solvent; reference number (4)
shows a filter; reference number (5) shows an outlet, which opens under

pressure of centrifugal or gravitational force or vacuum.
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reference to its particularly preferred enbodi nents.

5 The present invention basically relates to a sinple

devi ce containing pre- neasured internal standards

r ef ce conpounds in general) in a vial 328

““f%s%ﬁ%%ﬂ bi ol ogi cal sanples to be neasured ggﬁE%QMMmG

added for further treatnmentg and eventual anal ysis by

e.g. nmass spectronmetry. The device 10 conprises an

insert that can be porous and contains one or nore

!hggf‘er Q%escﬁb@@qiaﬁg§trgf 14630%AnBY 885 aARHEhve mode using fon
Additionally, these int rnall st andar d.so By

al.so.

@RESPSTIR3T ERTCLERFRERIN O PRERY BT HE B PO A hlF fliv%“%% (PTO).
§HoRhangmisbelidd o aTied Ypod ect isamphaenixthengarrespending
sgultalerl%g ol L1 tteﬁxg l.tscﬁmgértdg?reﬁar@@%tﬂﬁi%ﬁitﬁ—)ﬂeﬁ@@ desditbed in
pﬁosp éifdy choline, a polyethylene glycol polyner or
Ixapaplgi2scous gl ycerol or sorbitol solution. The '

devi ce can be used for analyzing a netabolite :
)r of i nd/or for analyzin fd j in
PrarepB frentig Prebiiieh sty 184 FhoRi’ ohapble By showing
wenpiugti-dEmigss ahilighdal exthretypliesphebipidst figm 2efed lpod cell
,4?1;?;?1@ roﬁ%a]gndl@tﬁﬁ ot Qﬁarlwbie! s;hﬂ?&ﬁﬁfdlihb Sdlld! fhdd@ﬁa*]gi_dylcholines
fol'l ow n or e.. ana a abol., te. pr.of
1 QRSCTIEIa P/ RERER 400 QFPe P ! o hisEpBi&hichfunes in
thelm/ Longledmoat 68Ms al so apply for the analysis of a
drug profile. In the follow ng the constituting
conponents of the device according to the _invﬁﬂtion it
BiguyeBP descrihes gacMBM 640 (RYAPL [acHiopdneRihiTareidg. positive
98 o slestaepiacrording to the invention contains (A)

one or nore wells/vials, a nd (B) at |east one

insert. Said insert conprises (a) a support which_is.
fighre idneetpibasednniexdmple pE oW dm@ynetheARy ELgRSirplinus,
BNSolinas! oykfshodh CAl @dcrdBmuseiaienteraideatd{rdy Astomycin

Figure 1. 30 Insert The term:'i rt, S ' .
‘f?"ffgéﬁﬂ"&ﬂo?ﬂolal FoPe? tcgro“éfo!1 3’?%05 £ %ﬁp fép%%o%aﬂvg§i with
BCMP Otot gemerdtai quiangitttves datae Mgl arsa awdlar dae Jhtelraged peaks of
Rt %@na&h?ﬁhﬁ&%m p@kﬁ%f)@ﬁﬁ ﬂ_hearlc_ﬂsﬂrsborH?&nh_a\b@ known
any geonetrica ormas |long as thetl sert 35 f%%ﬁ% eak of
FARCONITREONE| FreoHSe B COMRARRORARISt R 22°% PR PP
enbodin®pbuppesbaser in i the five angdity Wwonhioh $dreplge| ¢ongpining

‘\;/Ilé(%aﬁlfn %ﬁmct:er}x 3 1eo\é'1 %gﬁiog%lt&%g Iﬁo&ﬁtﬁ@iaﬂﬁl@a&ﬁ@i% accuracy for all

ainer-is i1ndic as reference nunmber (3) in
feugdregst. In a particular WD 2007/ 003344
PCT/ EP2006/ 006328 -8 1 preferabl e enbodi nent the
retai ne 3) allo the insert t WL hin.
PeR Beslitbroa Aot bR Trm QupFadH MG Bbthined
frogemtithddvich eitketdlivlosnpserti(Bramplge?t i s | ocat ed
above the bottomof the well preferably within a

7 -

Figure 6 describes a calibrator curve from calibrators for Everolimus

obtained from multi-device with cellulose insert {(Example 3).

Figure 7 describes a calibrator curve from calibrators for Cyclosporin A

obtained from multi-device with cellulose insert (Example 3).

Figure 8 describes a calibrator curve from calibrators for Tacrolimus

obtained from multi-device with cellulose insert (Example 3).
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di stance of 2 to 10 nm nore preferably of 3 to 5 nmm
by using the retainer. 5 In other words, in a
preferred enbodi nent there is a so-called "gap" or

"di stance" between the bottom of the well Pg.g{ﬁ%g%mﬁzs

WO R34 d/ or between the walls of the wel

insert. As the retainer in the preferred enbodi nent

any retainer is suitable as long as it allows the
formati on of the gap between the bottom of the well
anﬁ DescSX'? tti¢n§!tl(£‘ﬂe V&;}t&@l{]grrent al l ows for 10

TEXT NUM SUT TAce: ar ea. o e support:- to precipitate

the sanmples onto. The design further ensures the

‘I‘ﬂ@ %Eései@ ifvehli¥n 381 @SRAchVed IrDitlofd détiall ereidbhlesw by making

n around the sert nable rapid drying
B?f é‘%“b %‘tﬁfpf" cuqﬁﬂﬁlpf bor'] P%r?mtbfﬁﬁnea esi gn princi pal

al so ensures the insert is fully accessed by flow of

$AL \r/]_ﬁ‘@gerft ﬁ%rﬂluln % gfé§11 NeftédN o NELARDAE | deRiRr céHithGring pre-

extraction from1l n‘grfvvlth m ni ed protexc.allnloglvlalor

%P?u’@&n‘F’éWﬁhﬁfaélda’T‘f'ﬁj Sl HRe e p BT RR® ”6’fd. Stie B

arlehow; a;maamdmgica(ld@rmmas ite cttei mieRsured prage be didded Hpm further
r&b.omﬁ Le ?1% :;1ngi#rgisml:&I ag, $RhCRbeMSAHORNEhe device

aI so S renpbva

sequen as evaporati on of eXCess

gempriagd vo et SbRYEM Se Eorﬁiﬂa\ﬂn&eaﬂrﬁwl}?a%%ﬁﬁwm°re internal

Stanliar® af ﬁﬁoﬁrﬁdm&af CeLHuamtagAdawomgug.aﬂem(laternar standards
nitrogen) around .t sa rd.a
a%ﬁd%% oqr\?%%?ulﬂge%( (Fed m§ lia éxr %@c‘ctﬁrg &Qms&' tt) ﬁﬁ)long

aroun entire sup
ah@f}h&nsil‘heelsrotd’ntgh remncammmse@f fiug iner dirgiged, &9, rfgf-her a non-

ﬂgﬁ{rgﬁ 'o@%@nﬁ@ éﬁfﬁgf)ﬁahdﬁc}mlﬁﬁr aV\@JSth&thfyHiﬁ glycol polymer or a
above-nenti one nDS r earr n

BPort bRt o1 APTIh SoLHPARe S e i BE a6 89&HEing =
ﬁieltﬁhﬂlﬁé ippofilefarfd/vr der hhalyzing 4 I'-ﬂr@gl ghofilhe(lwe|t1|1¢ragg1txc drug
RV Tﬂm(ﬂédi Q&l&g‘i’caﬁ‘ysafxﬁ)ﬁ@ iR, %ﬁ’@l%llh&ﬁ{ét u@ciertsth;ed that

|nven rise nore.t @ f th
eyerert the rmseey inyendipacrdl %SFﬁirWeflhép tPgs‘% 8Tt”fr\5e or the
hASIgEisSofad Qndmlﬁﬁltﬁ rgbarealt ys ant dinged thierkiot iPmite in contrast,

b t b t '
g‘?ﬁo%%ﬁgnsél ¥é ‘f)a%%gsr? 5 Fogltglg %ﬂg@& rSé(lj‘!p;)fpalort eﬁlet' °

support as used in the-invention may be any support

P& Qﬁ@ ﬁ"@hiang\ﬂthQ c@hstiﬁtﬁﬁfgt compinits oghRe depicefeadiiyg o the
ee of porosi

r y uch a n principle
F%"CR‘HBW% sifelh e ‘l‘%er"fat}lf%gﬁl car gg’% ceo%lfaélrl% al ly
avai l able. 35 The porosity "0" of a nedium (i.e. the

FHP Ql%(r{c)a Cﬁcﬁmﬁlﬁﬁé @@Qhé %\Qﬁt&)ﬁecon@&ﬁﬁoqﬁ)' &t of nldre wells/vials,

non- so me to the total vol une o%ﬂrmterlr%wlq“s[b}
rRd\(B) 29@#9@334&8@@@#&%1%6%%%“5 2 SURROTHEH
tiipropahicd witk AfPlehAstVohe internal standard. The insert is 1nd1cated as

reference number (2) in Figure 1.
Insert

Thé term 'insert' as used in the invention should be understood to be the
porous support containing the internal standards with an optional chemical
protectant. The insert may have any geometrical form as long as the insert
fits into the well or vial of the device. In a preferred embodiment the insert is
arranged within the well or vial of the device by using a retainer. Said

retainer is indicated as reference number (3) in Figure 1. In a particular
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5 where V, is the non-solid volume (pores and |iquid)
and Vmis the total volune of material, including
the solid and non-solid parts. Thus, porosity is a

al ue between 0 and 1, typically ranging frPg}/#zﬁz%%mosszs

W?h‘ﬁ‘ﬁ“”’é"ol for solid granite to nore than 0

peat and clay, although it .ngy also 10 be

represented in percent terns by nmultiplying the

fraction by 100 % The porous support of the

% %QH OQmB §1n?erﬂofl‘f%s'r5t)éugr ﬁd AIRRA! tl@@xﬂ(@erfT%Ebe arranged

yp re erably at | east

B gl R G ST BE B GFBPABTy g the well
’rlelaﬁtthQQn%rt 15 la'&zmcp@bowes tist ppidon efsthgseel prﬁfcrhlély within a
dlS§ &L qg@/ to ?0 mam{)rg rgﬁpébg%gpt&e&'@lmm b?l'ﬂsdié thSretainer.

preteraply a so re preferab
hopthes wapslsorip Pspre&srm"r ieshpdgpent %‘tﬁrﬁe‘ﬁtaﬁﬁf‘é’ﬂ’ieﬁl ‘gap” or
ﬁcﬁﬁtahb%&ﬁreé@'tﬁ@bﬁﬁﬂﬁdoﬂ ihgUiell Sod bﬁeﬂtnsefﬁiﬁzﬁfﬂo&lb)etween the

%r %ng: abl g%% hgs ‘%ﬁcp p%lt.nek' $n &R ?ﬂ“gfy'r@@ eBfbodiment

mat er
atmyrdieman indsvalerns long an ibBﬁ@W%é‘Pﬂ fof%ﬂﬁﬁtoé Mlgh‘;ap JRetween

hﬁq'ﬁb opeRt WRhekhd@l RS ieed sict e |aﬂl\é§1@fdeﬂﬂ allows for
S be understood to be &% mat eri.al that eS %w§0 The

TAKIRYBBrgAce] Fear HaltesTURRILT & PAFGP lﬁfﬁse UEhtP
a&sipl e6rther eAnaleysite tmeelieisalidlyr hewserd ebsﬂmbeﬁ air or other

tl:l‘ af f r asI la¥ot£1pc{ Oﬁgh%&@er{ hg e%g.bﬂo Qﬁldaqgjnhgoﬂﬂlsla)/nple after

rier solvent renoval by evapor athg The db
mdmaaoal Phiacdroies B@Pﬁ@ahalsoﬁf‘s‘é’ffé‘&lhﬁéﬂ %Y it flly’ accessed by
a8 Rar éol{@iteﬁ-btiﬂ all HIAOE enalilyngK nfetlataflité |oqu:i1d:,g Buitadtion from

bl A PP B B AT, ozt e
$19188)rt hunw abmatctlﬁﬁﬂdemttfegpe)esﬂ pRResGFHGEn ey S'aPporf- itself,

éﬁﬁmﬁﬁﬁg efdiferd 854! 8nd I\m& bl fleabl ierdokal kb Qeviagoration of
sorbent materi al CCO | nventm%

r t.h
E’S‘ﬁﬁ? ﬁ%eggratgfe |%t508rﬁ89 ofl d)rggllglgg );7 A ae%xei lshe esrurf ce area fo
Sineladsg GRjrinJgI @oes Italr err aitrogeg] awsinid Hreesamplegdhe 'increased

?@ﬁgée ap%s d#dl@éi@t A8 oG8ty ROHAYIHP! e@ﬁﬁ'é Qadpﬁ@f'tt also ensures

orous graphite. The }tLI w the
tshbeﬁraqtﬁpe?ﬁﬁ&rem WOPE TPEPRHE| 5P °6‘ S c%hﬁ L SHPISF the
absarhehyshiat gapratiers ain smode fiew ab:r:megetdttet ebthe speht within

ar 1 Q |
Horar dhd apimbd g‘ﬁééin&%dl t‘gﬁ%f nHR i Bilne fRARe wR

PCT/ EP2006/ 006328 - 10 | alginate. The liquid
RRFQREE, &@Bﬁilh?'h}' & ;prBRMRMEEmbodiSienp ot fthe dhtgntiadthotievice

cel l ul ose or as i bres. Th sha of._t p el
BYYI. |°a’E’PHIS§oP‘g§?1ta’r?é‘t e {ss no?JE)%gr £ CE\%CE% Rftfekein  the
tdspettect Dudertsr efee madyk yprieferablygarrapged Hith §%&P@V%Peﬂt1°ned
g%/i}latwe% caPBYthd US SaPERS Ay tCEREdhAgn bonhive.

ention the shape of the support or 5 sorbent
material is adapted to the shape of the well or vial
suppber devi ce. As

The support as used in the invention may be any support preferably with at
least medium degree, preferably a high degree of porosity. Such a support in

principle is known in the prior art and also commercially available.

The porosity "®" of a medium (.e. the support) is defined to be the

proportion of the non-solid volume to the total volume of material, and is
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menti oned, the porous support or sorbent material may
be fixed or secured in its position in the well or

vial by a fixing structure such as a retainer :

élndlcated as (3) in Figure 1). 10 The por /ﬁﬂﬁﬂﬂhkns
HHHPP&ng the 1iquid sorbent material mainly has two
functions. The first is to_gpbed the |nterna

‘standards (reference material) as descibed bel ow at

predefined concentration ready for addition of the
%meSQJQ%l Sappl e. The second is the inmobilizing of

He Contents of each sanple. This inmobilizing step

i nduces cell lysis. protein imobilisation/ 15

pFLevi pitation and salt and many other drug or

netabolite retention fromeach of the sanples The
porosity of the support i.s then essential for
elgesly ds tthe baorhselid vebirne dpprgsnind Jipid ang ‘&+ 4% tgﬁet"tal
St RGeSl Yedhhdihg the sorddad Hoarsdlidepanal ysi s.

Internal standard An internal standard as used in the

i nvention should be understood to be any reference
’[mi£rp'oab§tyofs kiveiwe bisobutGandourfyiceiarangiag J5ug lesy than

gg??l[ Jsc?lﬁf]% a&x&e%b 'H\Ar@rthgﬁ d. g%ﬂ}bé&@'aﬂﬁ@lﬂw WESupA it may also

antify unknown 25 anmounts, .of_co o
b SSRECHUAD 4 VOB ATTER & BPAPEVIA Y FEC Tt SPncyo % The
ﬁ&ﬂﬁgaél_q);ioﬁt af thiegmveatibntlednal pstasitpard at | laasir 8| %, more
?ag)ﬁﬁg er?lalg usefl L0 sbhe, egglssiﬁ&te bieY&abiyORt MB¥t 70 %, and

sanme group am |y of conpounds to
mesfapmlfgrzbkr atrieétﬂié’oo%ol ogi cal sanpl e.” However, they
are preferably |abelled MAth i sotopes in order to

operly allow a dlstlnc on bet t
%@F gf’rot eSWRAME 85 dﬁ?dtlﬁ'e nter ﬁta gt angpa‘gyt‘%ﬁ%ie Eétenal
vty itofs plmﬁmhguasiolldgsltmrt rdexehpraferablyothe H%’%‘énﬁﬂﬁ"’r is
(t.JrQ%rt]iéé?le off 'f E&JRBLn+S LaReAsd Sor hﬁl\ﬂ@d/sﬁr(alsﬂaﬂarﬂb@ aidifid sorbent

use For exanpl e, non-naturall occu

materials StHbmAELBreierably ths; THAPOS 55 GAP “%égqu?‘g‘ﬂ?ds gorbent

el e STHeO fsotemt | nineera| nstyarkgand aslsqr@edt i9T @Re absorbent

gﬁgs%g invention are listed in Table 1 bel ow. WO
71003344 PCT/ EP2006/ 006328 - 11 1 Table i

Li pids I abbreviation Full sanme Corments 5 (Fatty

AGigdhid B&@ent‘hﬁltér%lrhs Lﬂ\dddﬂa&hlz\lﬁvtﬁa)non should be understood to be

Jarll\)l; l_rﬁa)a(t%pigy th rc]n!ll %s so‘?ﬁh&% of p&?@:&'ﬁ?%@&kdaﬁlﬁs 6nd subsequent

samples for analysis to be adsorbed or absorbed uniformally throughout the

pores additionally allowing carrier solvent removal by evaporation,

. The liquid allowed to being ad- or absorbed by the support material can be

any kind of ligquid, but it is preferably a volatile liquid at atmospheric
pressure, for example a liquid having a boiling point less than about 250

degrees Centigrade (C) at atmopspheric pressure.

More preferably the liquid sorbent material according to the invention
comprises at least one of a carbohydrate material, such as cellulose material,
glass fibres, glass beads, polyacrylamide gel, porous plastic inert polymer
and porous graphite. The said porous sorbent material may more preferably
be comprised of a carbohydrate material or derivative thereof, such as

agarose, agar, cellulose, dextran, chitosan, or konjac, carrageenan, gellan, or
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Wq_ZOQ’Hﬁﬂ

GPCho(9: 010: 0) 1- Nonanoyl -sn-gl ycer 03- phasphochol i ne
9 GPCho(14:0/14:0)
1, 2-Ditetraderanoyl - sn- gI ycer o- 3- phusphochol i ne 28 10

g ns(}%@xgjég 0) PCT/Eonosmosszs
anoyl - sn- gt ycer 03- phospho- (P-nyo 32

inositol) 1,2-Di-(3,7,11, 15tgf ranet hyl
hexadecanoyl ) -sn- 40 (GPCho(ZO: 0f 20: 0)
gl ycer o- 3- phosphocholine 1,2-Di-(3,7,11, 15

Engélenef é’ Ih Hf‘dx gﬁ)‘%ﬁ@%lelt):rﬁf1 is, q‘loéﬁ‘ervéxzomgﬁop@}eﬁgly made of
pfos

ycero oserine 15 GPSer(6:0/
eilugosg qqegga%g resp T&F)Fé‘é ® oé ﬂﬂﬁ’l Bgm 8F Flﬂéldlﬁorf’em material
Anﬂd’i a&ﬁbﬁiﬁrl&hﬁhﬁw atut greferdily nawe aQorméart square or scroll or

' 1302-1 1
g e b oG e
mb@Lt- mgper@g 19 pdASkedr toj the ,cg@ia@efg kbe meRgh vial of the device. As

ﬂl@ﬁgor':edAStB@rﬁ%%ﬁ‘@ sLTBlQ)rlt or [B3rberfd xﬂa@&al_-rﬁyubtafmed Acisdcured
DS-L-G n 13€3 H.s ach

11‘356 R_"Sﬁi“g’d’P ﬂﬁ‘é W%"r Iviagé@’ P-IFRE STy Sufh g ané-etamer

ﬁxaﬁeéietiyes_(?-BﬁElghyesﬂhe 2HCI 30 D3- L- Met

D3- L- Met hi oni ne D6LOmjD6LOm'thine HCl ' D5-L- Phe

B Lol L0 0o L4000 RS, o DFske Bl gy nas o
fidchohs. ThMROMIsDas to %L&Ermtéﬁnh@sﬂ_m’ﬂaﬁﬁ oplezence material)
%%mdﬁ% i%til belP4w Lat“f;&@c?elfigl%d(Edﬂ%gné"ahgﬁ)reah%pl-add}{%n of the
biological sample The second is the immobilizing of the contents of each
sample. This immobilizing step induces cell lysis, protein immobilisation/

precipitation and salt and many other drug or metabolite retention from each

_ of the samples. The porosity of the support is then essential for maximal

exposure to both the derivatising agents and also the extraction solvent to be

added for the anélysis.
Internal standard

An internal standard as used in the invention should be understood to be
any reference materials of known absolute amounts that are used for
commparisons to similar or identical compounds in order to quantify unknéwn
amounts of compounds present in a given sample. Preferably the internal
standard is an organic iaternal standard. Internal standards as used in the
present invention may b.elong to the same group or family of compounds. to
be analyzed in the biological sample. However, they are preferably labelled
with isotopes in order to properly allow a distinction between the metabolites
of the sample and the internal standard. Any other way of distinguishing the
metabolites of the sample from the internal standards, however, may also be
used. For example, nen-naturally occuring qompounds may also be used as

internal standards.

Specific examples for the internal standard as used in the present invention

are listed in Table 1 below.
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Acyl carniti nes Abbreviation Fun nane |side chain
length D3-CO I[d3-methyl]-Carnitine. HC1 CO 5 D9-CO
do-trinmethyl]-Camtine. HOI C=0 D3-C2
| W‘%’&%"}”—“%&‘&‘t yl-L-carnitine HJ C=2 D3-C3 PCT/EPZ006/006328
[ 3,3, 3-d3] - Propi onyl -L-cam_tjne. HQl C=3 D3-C4
[4,4,4-d3]-Butyryl-L-carnitine. HCl C=3 D7-C4
f[d7]-1sobutyryl-L-camtine. HCL fj C=4 10 D3-C5
'%@T,5,-d3]-VaIeryI--carritine.HCI C4 D9-GC5
Jf -1soval eryl -L-canitine. HCl C=5 D3-C6
[ 6, 6, 6-d3}Hexanoyl -L-camitine. HCIl C=6 D3-C8 [8, 8,8
giphddxt anoyl - L- carni 6ne. HO C=8 15 D3-Cl0

[10, 18 blo-t"“31 be ""‘lg'l = canttrneHc C—i Fombdonte L2
[12, 12055 - ecanoyi-1- C=12. carnitihe. HC
D3- C1}4 [14, 14, 14} d3] - Tetradecanoyl - L- C=1fptyid chain
carnitine. HCI D3} Cl6 [ 16, 16, 16- d3] - HexadegeBy| - L-
C=16 [ttt xatd PG -drt phephochdiing - O 5
3] - Oct_a,d,ecf%qoyl-- . C=18 c%rs_r‘riwg i-pe-He—25 ~Rettueing——
nonosiEECAEY T Bes [ ABBPETTAR SR T T" fane Chnments 30
13C6- [GPao(l4XB 08 - Jt.e0bsgecanBysngymicchliospbeckpfine 135 28 _
Abbr eviat T om—Fut | BRE G dphapar s uvat €
10 13C3- PHirs(te2p07 ianQ§5344 _PCT/ EP2006/ 006328
1,2-Di(3,7,11,15 tetramethyl hexadecanoyl)-sn- 40
GPCho(20.Df20.o‘) glycero-3-phosphocholing 7
1.2-Di-(3,7,11,15 tetramethy| hexadecanayi)-sn-
|GPSer(20:0/20:0) ) 40
glycero-3-phosphoserine
15 GPSer(6:0/6:0) 1,2-Dihexanoyl-sn-giycero-3-phosphoserine 12
Amino acids
Abbreviation Full name Comments
13C2-15N-Gly 13C2-15N-Glycine
20
D4-DL-Ala D4-DL-Alanine
15N2-L-Argl 15N2-L-Arginine HCI
.N3-DL-Asp D3-DL-Aspartic Acid
15N2-L-Asn' 15N2-L-Asparagine H20
D3-L-Giu D3-L-Glutamic Acid
25
DB5-L-Gin D5-1.-Glutamine
13C6-L-His 13C6-L-Histiding H2O
13C6-L-Te. 13C6-1.-Isoleucine
3cLlys 13C-L-Lysine 2HC
D3-1-Met D3-L-Methionine
- 30 _
DB-L-Orn D&-L-Omithine HCl
D5-L-Phe D5-L-Phenylalanine (ring 5-phe)
B7-L-Pro D7-L-Proline
D3-DL-Se D3-DL-Serine
13C4-L-Th 13C4-L-Threonine
35 d
15N2-L-Trp 15N2-L-Tryptophan
D4-L-Tyr D4-L-Tyrosine (ring 4-iyr)
D8-DL-Val D8-DiL-Valine
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13- 1 Creatinine Abbreviation Ftiffi
[d3-nethyl ] -Creatinine

Abbr evi ati on Ful
Cyclosporin D ~-

W@é??ﬁ‘l” 345 A bi ol ogi cal
i nvention should be understo
caused by,

relating to,
or ‘gani sms,

8St|

bi ol

I name(s) Comments

10 32- Desnet hoxyr apanyci
sanpl e as used in
_.to be any
or a
ogi cal processes,
sanpl
limted to bl ood

name Comment s
5 I nmunosuppressants
Asconycin 1111

tn hﬁb?/ﬁ?ﬂyb&ﬁmszs

sanpl e of,

ecting life or living
~ such as grow h and
estxanpl es of a biol ogical
it are not

€ my
0 cell

caan
A]:lbi-dﬂa&icﬁ:u per nat

serum plasha,—y
RiBus, breast 1

pill pamal i va,
pmethylitarpiiee HGly oy ) e

tears,

uri n¢sidbtledd length

ir al

1 igfu d. and washi

ab- trH}Hyf?Caerﬁh@dcﬂHr FOW, Cé¢
ngs rombodily cavities

er ebr o- gpp nal
(e.q

e hi al | avage

Pref er-ably,—the
& preferabl e,

Hi3l-AvatykL-caniting 8!

bones, or "t eet B2 25

I313r?’ed3% BPB‘P'HE’F’E%W'?Q%I e : s bl oog,z! and

S e
hatter with defi

AUeR) B -calritfeHEl Meany
nite volunme but no defi ni

a st agke of
e qhapp at

A4 | | ke wat er.
b+-ofi-}-e—as—used
{54 any defin

[d7INGbatyoHi-camifpediCLl e 30 A et ab&Ffte

i —ar e—-undersjood
Eg gﬁ ;EE’YE'Q‘F%Q"%FH quant]i t at i V(ce;Ejl

or et agehisdaerytin@inimamche used| for c=5
_(MJM erence values or profiles de[_L_\Lerl -
Dﬂeﬁrﬂ anot her sa IGWHEEHQI' b—eilﬂ'tﬁe Hﬁdrrpl ¢s. For €76
‘I Tl.ll\,\., a—Reta I Ol _ d.llpl dg
ased pati ent %dwogamg“car *{ng!‘;'n ly different
dsctfﬁba met abol 1 tgo,po, mwbeéa‘nom—csram eciffjoma C=10
~Simlarly matched healthy patient. WD 20(
DEG12P2006/ 00632182.12. 1243 Dofigserayd-i t es, sgch as, CB
not limted to agdmmsnedwiids, peptides,
C o | g g dng
cEidhol i pi ds, AHedtagHHTarasecanoyl-L- C=14
hydr oxyei cosat et|éas@iHCl aci ds, hydr oxyoctladecadi enoi c
AcCi ' bile
D3-C16 [16,16,16-d3}-Hexadecanoyl-L- C=16
carnitine.HCI
D3-C18 [18,18,18-d3}-Octadecanoyl-L- C=18
carnitine HCI
Reducing monosaccharides
“jAbbreviation Full name Comments
13C6-Gic 13C6-Glucose
Pyruvate/Lactate
Abbreviation Full name Comments 1

13C3-Pyr

13C3-Pyruvate
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acids and gl yco- and phospholi pids can be detected
and/ or quantified. 5 Exanples of netabolites that are
anenabl e to nmass spectronetic anal yses according to
the invention are listed in Table 2. In par
WO 7854 eci es from C4: X to C46: X (where X, %('t:-ﬁgﬂ»ﬁﬁamoﬁszs
degree of saturation, rangessfromO to 8) in any
"given fatty acid residue are shown. The |ipids
i ncl ude al so sphingolipids 10 and

l Y eQspi ngol i pids. Am-no.acids,” which can be
apt-t+fed—are-proteogentc Or—Non-
%{%&em c ' am¥ #¥Es. The pr ot eogeni :d{?rﬁ“r?ct)s aci ds

an € non- pr QEHagsilicekaeno aci ds, as}indicated in
Table 2, _are prefers Pt
4. X-to C18: X (wherein X is the degree of saturation
Iandunosyppaessfamgsn 0 to 8 in any given acid residue)
can-be -detectedandior—analyzed—bExanptesfor
HBY1eFiatiAR t i nes IHIEA™SEL preferred are al s fiated in
Table 2720 Monpsasg&ar i des are preferably|reducing

“ponosacchari des[F®PHI"do |isted in Table 2| 25 30

35 WO~2007 1003343 pE ke Fayda00328 15- 17 Table 2
|| pi ds: 5 fabbreviation Full name of. .l pl H _s.ubt ype
Comments dd ycerophospholi pids, sphingolipids and
Fatty acid chain glycosphingolipids |ength |ISph
sphi ngosi ne None 10 Cer ceram de C6: X - C36: X GSM
Bighogigeh$ainiphe C6: X - C36: X Sph pchol

sphi ngosyl phosphoryl chol i n None Sph dh

1’9 hpox{géigﬁpstymnpqg %.IS rlxesecl}bigethe invention should be understood to be any

sample of, relating to, caused by, or affecting life or living organisms,

biological processes, such as growth and digestion.

Examples of a biological sample may ﬁinciude. but are not limited to blood,
cell culture supernatant, séliva. tears, urine, blood, serum, plasma, sweat.
vaginal fluids, semen, feces, mucous, breast milk, ascites, lymph, pleural
effﬁsion. synovial fluid, borie marrow, cerebro-spinal fluid, and washings

from bodily cavities (e.g., bronchial lavage), hair, tissue, bones, or teeth.

Preferably, the biological sample is a liquid sample. More preferable, the
biological sample is blood, and most preferable human blood. Liquid means a

state of matter with definite volume but no definite shape at 25°C, like water.

Metabolite profile

A metabolite profile as used in the invention should be understood to be any
defined set of values of quantitative results for metabolites that can be used
for comparison to reference values or profiles derived from another sample or
a group of samples. For instance, a metabolite profile of a sample from a
diseased patient might be significantly different from a metabolite profile of a

sample from a similarly matched healthy patient.
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15 PC phoshatidylcholine C4: X - C46: X P

phosphatidylinositol C4:X - C46: X PS

phosphatidylserine fC4:. X - C46: X PC (a) :
hatldylchollne jCArX - C32: X 20 f é?&ﬁ%mﬁmans

‘V?é ‘bhatldylln03|tol J CA: X - C32:X PS

|ysophosphat|dylser|ne C4: X 1,C32: X PC (e)
pl asnmenyl phoshati dyl choline 1C4:1- C32: X PC (e)
pl asmanyl phoshati dyl choline C4:0 - C32:0 25 30 35

&th&% (003344, PCJ/ Eﬁ’&ooﬁépoﬁmd -th6- aﬁ';m%m Q«Qc@c' fsptides,

ot el nogenl c amno acid abbrevi ation
GSHRETiEnes| IQOAP%FH%*‘@?SA%“%MB&?#Q?P&e}laﬂdseP@ﬁ}aglandms-
hﬁihﬁ)@ﬂicﬁssﬁéhdenﬁc Riveasheirbafoaideeadidfbid acidd, ystergds, bile

e i A B s

fT Ser Serine 20 Thr Threonine 1V Val Valine Trp
B}rﬁﬂlp@@qaﬁxﬂ:elabwftes:r YhOShALamenable to mass spectrometic analyses
according to the invention are listed in Table 2. In particular, lipid species
from C4:X to C46:X (where X, the degree of saturation, ranges from 0 1o 8) in
any given fatty acid residue are shown. The lipids include also sphingolipids

and glycosphingolipids.

Amino acids, which can be detected and quantified, are proteogenic. or non-
proteogenic 'amino acids. The proteogenic amino acids and the non-

proteogenic amino acids, as indicated in Table 2, are preferred.

Acylecarnitines from C4:X-to C18:X (wherein X is the degree of saturation and.
ranges from O to 8 in any given acid residue) can be detected and/or
analyzed. Examples for acylcarnitines which are preferred are also listed in

Table 2.

Monosaccharides are preferably reducing or non-reducing carbohydrates.

Examples of monosaccharides are also listed in Table 2.
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25 P I ADVA Asymmetrical dinmethyl arginine M5 nethod

met hod SDVMA Symmetrical di methyl arginine LC M5

method FIGAn Qutamne Il Asn Asparagine 30 r

Ni trotyrosine LC M5 nethod F -1 Hydroxyprol

,Wﬁé{’oﬂ{%}%“kynureni ne LC M5 method 3- Hydr oxy E?Eﬁ?@ﬁ?@@ns

LC M5 nethod 35 WD 2007/003344 PCT/ EP20061006328

17- 1 Non-proteinogenic am no acids r abbreviation

Hll name 1Comments F OnOnithine 5 r Gt

g’gglreLgl ine Acylcarnitines abbreviation Full nane
nments 10 COjCarnitine (free carnitine) CO C2: X to

Cl18: X Acylcarnitine COX to C26: X C3: X-OHto C 18: 2-

£ii6¥ to C 18:2- Hydroxylacyl.carnitine OH OH C3:0-DC

to Cl2:0- 15 C3:0-DC to C18: 2-DC

.Di car boxyl acyl carnitines DC Reduci ng nonosacchari des

abbreviation Full nane(s) Comments 20 H Hexose p

Besttameion DeOX Yy hejral amtSof@ipidEsbtypd br evi at i onCowinhents

pane_(Coments— Glycerophospholipids, sphingolipids and %gtty acid chain
glycosphingolipids length

Sph ) & sphingosine ‘ : -None

Cer ceramide C6:X - C36:X

SM sphingomyelin , C6:X - C36:X
| Sph pchol sphingosylphosphorylcholin None

Sphdh dihydrosphingosine None

PC , - - |phoshatidylcholine C4:X - C46:X

Pl ‘ phosphaﬁdyﬁnbsitol ' C4:X - C46:X

PS phosphatidylserine C4:X - Cc46:X

PC (a) iysophoshatidylcholine C4:X - C32:X

PI {a) | lysophosphatidylinositol C4:¥X - C32:X

PS (a) - | lysophosphatidylserine C4:. X - Cc32:X
IPC (g} ' plasmenylphoshatidylcholine C4:1 - C32:X
Trc (e) plasmanylphoshatidylcholine C4:0-C32:0
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Sperm dine LC M5 nethod 30 Sperm ne LC M5 net hod
Putrescine LC M5 nethod Dopam ne LC M5 net hod
Serotonin LC M5 net hod 35 WD 2007/ 003344

PCT/ EP2_906| 006328

WRFRaREt

F M5 net hod

Leukatrienes LC M5 nethod 5 Thronboxanes |j
nmethod Bile acids LC M5 nethod Sterols LC MS net hod

B%SJc‘i

8

ugs an

|s LC M5 net hod

- 18 Prostagl andi ns LC NSp@EtPaskoosszs
I'cosat et raeneoi ¢ (HETEs) LC MS net hod

Hydr oxyoct adecadi enoi ¢ ( HODEg -

LC M5

10 Vitam ns and cofactors
drug nmetabolites LC M5 nethod 15 Drug

profile A drug profile-as used in the invention
Photditlomit adbnotadds t 0 be any defined set of val ues

of _quantitative results for one_or nore drug
Net bbraviation n a|Rawinid ed sanpl e. Moreover Comments
| PR OSHppressan gs—spectfic20—exanptes—¢amat so
bé ected and :fgaéﬂ??fled For exanple, a frug
ApofAde of a tr ahspkrakiapati ent woul d givejthe
p_h_)LfM_IJle__Lﬂ'T’edl ate circulating amounts of one .
dE f@eoe drug thefﬁpfiaerscmad use, and future dnsages
Geul-g—t-heref-ere c-easet . - pCCor dirmg ™
t(B {6 quantitief JBPEG to  achi eve best
t{REr@PEUTTC Tangfgycach an analysis 1s desi ?nat ed as
25 therapeutic dr uq nponitoring (TDM. .. -
[{HMMieSUppr essanitstidineaccor dance with “the present
| v enti-on-—are—t-0 -he—understpotd—as—arugs—thar—may—bhe——
Usedfn - imrunos]-ﬁb?‘ﬁ%@?%?’ﬁerapy to inhibit or :
.F’EE FVITY[Qkipkne Thmune system Cihically
tihey "are used toiprevent the rejection of
tiMapa@l ant ed - or gemsioaind ti ssues and in treatnent of
. aut-6l-rmune—di-seases—sueh—as
P [Pro Proline
R |Arg Arginine
? Ser Serine
Jr |Thr Threonine
v [val Valine
W [Top Tryptophan
“Y—”Tyr Tyrosine
. |apMA Asymmetrical dimethyl arginine LC MS method
" |sDMA Symmetrical dimethyl arginine LC MS method
Q lom Glutamine -
..1\.’_ Asn Asparagine
T Nitrotyrosine LC MS method
B Hydroxyproline LC MS method
B Kynurenine LC MS method
B 3-Hydroxy kynurenine LC MS method
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30 rheumatoid arthritis,

| upus eryt henat
colitis.
basi cal

acting on inmun
i Mmunosupper ess

are 35 Cyclosp
| ﬁ QLi en\f@
: psu gon o

ﬁ? evia:ll 'I% to-th
a covering

nmyast heni a gravi s,

osus, Crohn' s desease, and

cytostatics, antibodies,
ophilins. Preferred
ants as used in the present
orin A, Sirolinus,

system c
ul cerative

Innunosupperessants as defined herein
can be classified into four groupgerepnesno632s

W%FQ%’BQ?S‘P i coi ds,

and drugs

exanples of

i nventi on

Everol i mus and

?QQ‘Z,/&Q§§44 PCT1EP20061006328 19- 1

he Standards The i nterna

st andar d

%&EH[IOH s preferanry €i
waterlal or

gt ed

prot ect i ng nmt eéer Lal

rlotrect i ng the

f{“*he i nt er nal

mmemmw

5 standard fron1degradatfon”

AP touse—The

Ily pt-ot

rotection

gFénéhrd from degradati on_and

chem cal reacti

br eakdo or ch
Ary ﬁaﬁﬂi\éw
tenpe

vity

em cal nodification of the

can prevent many forns of

internal

“8uch as preventlon of the action of

5ar'f’ cuif'ar pr ev

anmd i cr oor gani sns|
om any process tha

gﬁﬁon?r

Cdiments
10

tbansforns t he

degradation pro
Sotcorfel8st a qu

lEE 32"55 to@ ig:E-
-shou be undér

€Hl el di ng or de
standard{s)—15
RMEDL Y CIBLAVE
any material s

cmhﬁﬁﬂaMesbamﬁamﬂ into breamdbwn or

+ ha

AsylP@itinge anal ysis. A

CIT.

C0O:X to C26:X

g et er T al
Fiyaadylabfcdinitiagy nmateri al

a5 Used T Théch By, @2
for

5igned to shield the interna

@H

agar mst—deygradation.  The ph

Aic:aB&QTAilBgnitide he i nventi gn _can be
Ji tabl e for protecting the it

©1.69¢ W9/c12:0-

er nal

standard—from=a
ment i oned above.
the 20 i nventio

r—enviTonmentat
The covering materi al
n preferably conpri ses at

inftuence as
according to
| east one of

- Bedupinggpongsageharidgst o ni ng  conpound, a
1 posone-form ng coenpouhd—ane—a—pelyrhyaroxy_con
, X 1 L roro oot yllyuu OUAXY mP;J ||u
ghbrevigt{omi xt ur e PERE . | f the coveri ng n GPEPAR i s
|/ polrymer, sai difiplsy¢mer as used in the invgntion is
25 not particulbrly linited and understood-to-bea———o
{Ri gh nol ecul ar ﬁbﬂ@ﬁﬁ organi ¢ conpound, such as
WW at I'east
1500 g/nol_or_at ast_1,000 g/nmol or at least 5, 000
g/ nmol or at |east 10,000 g/ nol, which is either
natural or synthetic, whose structure can be
re resented by a repeated small unit of a nononer. A
%Metic polymer is formed in a 30 manner_ known in
ui;erea{atuoiuch as {byn adslet i on or condensati orjComments
polynerization 1 oHyrer—ef——o
t®re i nventi on ngfreabisEcbe a co-
Spermidine LC MS method
Spermine LC MS method
Putrescine LC MS method
Dopamine LC MS method
Serotonin LC MS method
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WRBN/EIRYA ene gl ycol  honopol yner or copol yner

- mhich—camT1dh Ui CroScOpi ¢ aggr egat | gike M5 method

pol yner, when two or nore different nononmers are

i nvol ved. A honopol yner is a polyner which is forned

fromonly one type of mononer. 35 The pol ymer

according to the invention is preferably a PCT/EP2006l006328
or

m xture thereof. The wei ght. gverage nolecular wei ght
is preferably about 1000 daltons (Da). Mre

preferably the WD 2007/003344 PCT/ EP20061006328.. -20
1 pol ymer acconpbsiggliadibhe i nvention is a |LCMS method

polyethylene-gl ' - e col
(PPG), prefer ak}j%ﬁ"ﬁﬁ(‘:‘"iﬁ@‘@“}?ﬁ?ﬁ ﬁ?@%l ght %r gthod

mﬁ' = Oy B ca i [RoDES 11 1 oomb whkifd
or m scible w hlan polar and less polar to

unpol ar sol Vent&uk5trief1est he coveri ng mat er i giC M8 mgthod

SRS

the i nvent| on

<9

nol ecul es, as (rop ets in a colloidal system The

m cel | e-for m ngsempound according to the Iﬁl\/Mﬁme@wd

in the inventicls?ﬂ'—l‘z?}%s“t‘i‘ﬁ‘aerst ood to be any c ‘ecn §e§‘f&h°‘a
mpound—that g ga;l&]gofg&‘gg;ace Tension between two.

| i quids; .or an) sur ace-active agent which increases..

t he enul si fyi ngprdgeani Athg wHétslditss Ng, 15 spreiddimeghod

and wetting.properties—of -a—preduct—in—patrtiettar

any organi c conpound whose nol ecul es contain a
hydrophilic group at one end and a Iipophilic group
at thejQ; her end. Suitable surfactants conprise

P59 8R4 anionic, nonionic, and anphoteric
surfactants. Preferably t he surfact ant is

Rhc?&\ éitclfiqé/ | as( Geddd Qﬁ 2t'he291v!31f1t1$rh &heaME bl nﬂnd[@tsﬁbﬂ alo b6 any
(0]

ormng toun Sallggngn T oregrusordrug
gefinedngeirefi wHuehs |qaaB AHarsrodd°t 8°bET AR und

ylat0IdliCain :bui:d:cdﬁai sathplel Moredver, osumpm@up@msﬁhe‘@ as specific
& pz;!ﬂsg :%OS palg 0(1 804 lér.ec%luénc? a[lgnﬁﬂ&:{ %@qexlaﬂlplé) rhedﬁfg profile of

rpird layers, ‘'used to convey va

| @'rUBBSP‘é'ﬁ*Z prtisnt grouldoeise HoF BEFRTARCHE f*Bmteﬁ}a;ﬁ%tmulatmg

£@bhatObf ehgaﬁSmer raiaa§ I&h@ﬂ'dpﬁﬂsdnﬁ&xslﬂ,s arddi fotdiredosages could

invention is underst.ood es sur o
iR B e e Kot AR AR b The tilkablcs t“E‘ﬁ;“ :

uuhveasbdsec|th¢napeu*aﬁdr@a@haﬁpﬁh ﬁvad@’@%ysgﬁr yi?ech‘lS‘
bl LYo AR @ f%ﬁﬁoﬁn@li‘mhalhﬁmgxﬁﬁd@pg&sahtsﬁﬁmorme with

E’ngggf{?g}?{ bxin}frx]x%olnl co):s‘?o eftg)x{({gr&%og rugs e may be used in
immunosuppressive therapy to mhilnt or prevent activity of the immune
system. Clinically they are used to prevent the rejection of transplanted
organs and tissues and in treatment of autoimmune diseases such as
rheumatoid arthritis, myasthenia gravis, systemic lupus' erythematosus,
Crohn's desease, and ulcerative colitis. Immunosupperessants as defined
herein basically can be classified into four groups: glucocorticoids,
cytostatics, antibodies, and drugs acting on itmmunoephilins. Preferred
examples of immunosupperessants as used in the present invention are

Cyclosporin A, Sirolimus, Everolimus and Tacrolimus.
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such as a phosphatidyl choline or a phosphati dyl
et hanol am ne or derivatives thereof. If the covering
material is a pol yhydroxy conmpound sai d conpound as

in the invention shoul d be underst gagdrbRocnoss2s

used 3%
‘WeaﬂB@F§ at least two hydroxy groups. Most

preferably the pol yhydroxy cgypound is sorbito
and/or glycerol. WO 2007/003344 PCT/ EP2006/ 006328
-21 1 Preferably the encapsul ati on according to the

ERYEN:11R ohSorn S dikagpsul ation. A

m croencapsulation as used in the invention should
be understood to be any encapsul ation of
h€ ireARs Wiasdardhibrding tetht linvenpioef iergrisfeyably encapsulated

contr gﬁ%gy\ﬁlgc %gastgng-ﬁ qu{“&Q&%é %étgl-lgﬁstﬁ*o{&ﬁh& the internal

pressure, di ssol ved
stehtiend, frompdegradatian, aflﬁecé%‘:?a} heaBHviPh rgT B {456y The

Bfo@é&foﬁb&fythhaﬁﬁ‘erﬁaﬂ saiRhed o Hegadafiamn ak@@hemical reactivity

m cronet er, referab Iess r
SHY RAFpeent p}n@.flgr F:Es g Jrepkdc mE%%gﬁ%[? e&&%gﬁ?&rﬁ of the

Mte:nnae nizoydstr. atventh ampmatlogpéﬁmv@@%?feswé&%{ teppperature,
a&go&%ﬂ{sﬁ%e 3Rd pa Sl AR nﬂ'ea&g:uﬁf efr6inaing process that
r e ar

oxI dat'i on and rocess
trﬁgﬁforfa% g iptargpl szar%ﬁﬁ ﬂ fdprReor HEs Gaud'y products.
tHegé3cimflapstibathe putcnpy ef enadhijtatise andla_rsm zed to
prepare synthetic quality control material based on
m croencapsul at ed conponents. This is typic

Aonbtevdusirpvening mpirhticiiatedlin e ARG Sé’ﬁ&l%gﬁ gpderstood

ﬁ;r@é s&} &6htSMNbe Sholam g W tdesighed eo¥Rfeld thenfutt emiadistandard(s)
J%Fnt that is a suitable solvent for these
85293408 o chloroforml  net hanol mi xture for

phOSphO|IpIdS Typically addition of water to these

'fmrgﬁecbﬂg %@érlﬂg CRlak&1AN Rk PRS eFe hoedtid @aa be any
occur

of _these inter or_extern
DRI PPl TP LR DE LR 0 OGN Lk o fpmenta
fAdenpossi hhentionadatadove. FGhe exeneping, materiglewcewding to the
g]rvgﬁ)&{r? gﬁgf%rzrb% c%ﬂﬁsrﬁ-gg eat' 1@5&%‘1‘?’4 oﬁ%aﬁkqﬁ!hgr a m;celle -forming

In a suitable sol vent |s gﬁ@ ‘f a
raemRrad oy HPosTRe o HBE RpEmPRS Hrdrey °‘ﬁﬁ‘P§““ or
phpaeguEes theréstpeat ed for every |nternal st andard .or
25 class of internal standards to be enployed in the
device. |f an encapsulation is provided, as the
Hithalcowtras, metpeiadie applymer. ﬁg!dcb‘?}é’fnleﬁ gs wgedin gpe invention is

Hﬁ@éﬁrtﬁma\hy lifitdd %&Hdt A @si50h \t@ Bt a highpodleQnbpweizdt organic

t | udi nt t andar d
qur) gj}g 33[5: lgzgvmg-ﬁew ﬁﬁé@{era%es ageﬁ%:iaﬁgval h@of ‘Iﬂhl%ast 500

gheolv\ed ht leapt efIaBYmobyr atileagt 3. Qﬂ_fbgfmglgomm@sbrlo 000 g/
Hoi(,lvﬂ'gicﬁtlg Uhr ﬁaﬁﬂ%o@%ﬁhéﬁé.a&ﬁ&% structure can be represented
by a repeated small unit of a monomer. A synthetic polymer is formed in a
manner knoﬁn in the art such as by addition or condensation polymerization
reaction of monomers. The polymer of the invention may also be a co-
polymer, when two or more different monomers are involved. A homopolymer

is a polymer which is formed from only one type of monomer.

The polymer according to the invention is preferably a polyalkylene glycol
homopolymer or copolymer or a mixture thereof. The weight average

molecular weight is preferably about 1000 daltons (Dra). More preferably the
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30 As an alternative, the support may be inserted
into the well before pipetting the interna

" standards and-the optional covering material onto the
support. Miltiple Device 35 A nulti-device 06328
wp ﬁ&ﬁ P@ﬁmﬁflﬁﬁ&%

{534 venti on shoul d be understood to be
mul tiple devices joined togetger to forma
mul ti -device such as a mcrotitre plate standard
format. WO 20071003344 PCT/ EP2006/ 006328 -22 1 A
[}“angm& ek mra' etoa%QS%@ehﬂoﬁ hg | n\ﬁ%@teugneééwgw&lb@m; or

gt 564 e an pl astic sanple der used
oY RygRYIeRe cgb@fﬂ 4PRG). rrskoanrhly FEEI ]rf?qq é@vmsh% weight' average
rﬁl&e&hhi R&igﬂt aifeab%handmndba\lass ftoisnadligle hrbidditfie with highly
%¥ % oqglecg%%%o Seenlng (SBS) in 1996. It
q {rsy,Re'aE to ypP 38%%or 1536 sample wells 5
arranged in a 2:3 rectangular matri x. The standard
4PVRE %vé’i‘%é rrgitgﬁﬂsisoQsml&ﬁegornﬁhér@iﬁfaurﬁpaﬁﬂn&r%%nd as

depth) as wel | as_p properti I mensi
3780 1R P YR top i Bl r R etaof do g Sppipond Which can
dedadd pibmftrafcopnsgiregitiong of onponder, sasadropigs in a colloidal
%EF{eknon%ﬂeamxaleaﬁphﬁx?% ch\ﬁfcpraﬁ:coﬁhﬁ@ {J'ethe invention is
I'-devi ce I ncl udes porous support such as
depferadg e syrfagiafds fibre as exanples, preferably
retained in at _Ieast one well by a chenically i nert
reta| struct The norous; sy has
fgf:&%ﬁ t er naf Ifla hdaa C]Rm;lﬁn is uR&)&'s{oog’ %Opt Ingﬁp%ﬁgmlcal
rwmpeend aiet | rztudey dhateaiac tensr@npbeit“@etlu e diquids; or any

Q‘:QYQE:é-rAGti@tagéﬁtalwh@Jh 'ﬂléﬁzﬁlﬁc% ﬂkﬁ: @lfnufsl'ﬂ@rmg} HosmikDr dispersing,
exanpl e p Iene

SRESIA 9! BRI BroPesl o of RBPOu: dp frticylgy any orgasic
ctexipoend nvimsiet mpleeufesr cattaines diydrophitid ggonp|ati orgegnd¢ @nd a

2’%}58@11 0 Jb@l a@th(g'oftfl&r %th fSQEthfe sgffgctgﬂgeggﬂnfiﬁse cationic,

s, as an exanpl e
FoigHe, c’é‘l"PBF‘&t P8 FPPROYTHICL Sflﬁwt%%ﬂsl BF% ﬁaﬁb‘/ Re strfactant is
GhpeHtds] (Qmbi,t y control sanpl es contai ni ng known
net abolites and/or nultiple drug concentrations are
al so pre-enbedded. Well 25 A Well as used in the
iLh tien eovsning o atediah ds gnbpesomsotprminh £0BRYURS gpidbrompppnd as
Q@@&'lﬁtth@ Gn@intRn"BRNa de, uﬁ\iﬁrﬁd’bod&o echmyf abﬂnﬁoﬁﬁdl wailéh can

%}fglﬁ.l el V@gg\é% rgﬁggl&lg%%? ! igg C()rl isgng §8n eXtu[‘,g‘&sg Icc?r e%rCIGched in
weklos nfdmaditoapiealid s er estdciorambes vz\(cz.:;nqsn dF-ila}u eazypyes, or

%Ehér%bs%\ebg@o BLelesall o GomN.i se at | east one
filter (indicated as (4) in Figure 1) for

A phospholipid as used in the invention is understood in the general way in
the art and should comprise phosphorous containing lipid, such as lecithin
and cephalin, made of glycerolr and fatty acids, with a phosphate group
attached. More i)referably the liposome forming compound is a phospholipid,
such as a phosphatidyl choline or a phosphatidyl ethanolamine or derivatives
thereof. ' |

If the covering material is a polyhydroxy compound said compound as used
in the invention should be understood to comprise at least two hydroxy
groups. Most preferably the polyhydroxy compound is sorbitol and/or
glycerol.
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- separating mcron size solids, nore preferably
exactly one filter (4) for separating mcron size

solids. The one or nore wells of the device

eferably conprise at |east one outlet (5) 2006/006328
W(EF (;T/FP

YiuPEH for discharging the filtrate. 35 A
contained in the well as used in the invention shoul d
be understood .to be any porous nmaterial a liquid or
gas i s passed through in order to WD 2007/ 003344
}Eg}-el‘ %OO%COO%%Q suldfort SERIt@he the fihbi d1rfv¥:ﬂﬂbn is a

suspended partlcu ate matter. Theﬂl(ﬁn S} S hould
DIEPRICARPYIaHOPO AeTUETPENEAPSBIRtOE 5 FECHIR ﬁe‘P@?“ "o raoH

12 aﬁxaé@b&dﬂ B be a(hy'l enApulitRines] macrdcapsiesyorigich are small,
Fre? gél??ﬁcréséo%19 ca sufesoggstl&{eal g@%legggft%%ﬁbt:&xtengsh%hen

as"a pore size O m cronet er 5
ol tabpresaerso rssrivadoon meltey BhPRBICUlRhdhe; apsplep sl the

1':1%3&6’(%/%&9&(:%1 et Qetlilahﬁﬁfﬁ’f bf (e3s dich 106 oiliérdosteter, more
reover ou et car n e
fi’rﬁ%Féﬁ'i"Wo HeSBr élf“é‘? a y‘%f)ré)ﬁéﬂ)n f % % Fltfgraghs less than 1

membmefengal force or reduced pressure, preferably

beI ow 500 nmbar. The reduced pressure is pr ef erably
plied on the side of the outl et

moewapféuﬂﬁéﬂq weheynaly ptapgards, 8y r?ﬁ(Lbﬁ)és‘EEr ECTB%? Pﬁ% Tpg and

ippiag drtserd staB)e eqgrding @ppitiondand degrddatiom peppes. and

t%ﬁf | OW f oniatut\]re Pr:jpor;]% %hc(lghfet o[‘htehﬁlé}géle&%sﬁéx)fmnlé f)qetferably

VI e acco resent I nvént i on may.
ftandardizedsdd ipneparel tsyRietict wetaaaan%qrttmh veatsHal ﬂfr%d on.

xﬁfcr@erﬂfaﬁguﬁ&(y 86 mpBhalie) The ipltPpichity hehiavddl by dgyieglinternal

e n _the i,nven I
SRR i biheh rii el Brbiifs gUE W Bne Rt Baterial 1n a
Wmmmt iincl ssitableofolyént feviheee cAMBPRAGS ﬂﬁ@parcélﬂqreff’fm/
Abina8i ?kdﬁeeﬁar ﬁoé’ﬂi‘ﬁﬂ‘ltphd@t’rﬁﬁcaﬁ@r 881,600 apR kaSdrS tdfthese

a range of metabol]tes 0 ctlonvmtha
%ﬁf‘i’aﬂ’lﬁ’fl &fluden s MRGRENt an‘%]‘ﬁar g rlf{ﬁuttl WS nBr eoccflﬁe and
éieVédBnACEDItHERY inderinae @ eesmmal m/cendmln lirnpphiics erptected
Used o i Rgefuantitative anal ysis
?npoud“%dgglﬁ‘%? d%rm&b%g{?ﬂ e |§r ofile in a biological
sanpl e. Said apparatus conprises (a) a treatnment unit
F&r eﬁéﬁﬁ&r I ﬂh@ B@icer 149 pacishred deeti@lts: t Ehe oniygnal standard,

% tghf 3‘%&&%3% ath gtlgd It Oﬁ?év%j alﬂoglyllt gnto a porous

east one devi ce as
dsfnmeand aimvleThm prieflyes isseepeaigd dpr erEY dpifgaalafigraprd or

" OELARPIAESS REGSER s ith HeN8nployed in the device. If an encapsulation

is provided, as the final step, the encapsulating/covering mfélterial, preferably
in a suit.able solvent, is put onto the support including the internal
standards (i.e. the insert) and dried. The insert is then inserted into the wgll,
preferably by using a securing means or fixing structure such as a retainer.
As an alternative, the support may be inserted into the well before pipetting

the internal standards and the optional covering material onto the support.

Multiple Device

A multi-device as used in the invention should be understood to be any
multiple devices joined together to form a multi-device such as a microtitre

plate standard format.
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W‘Pﬁ@" B3f4ysis. 35 The apparatus (or platfor

sanpl e and for subsequent extraction of the
derivatives; (b) a nass spectroneter for the

,quantltat|ve targeted nmass spectronetry-based

sis, and (c) database for storing rengégénﬁggmﬁﬂs

in the invention should be upgerstood to be any
apparatus that enables the conplete preparation of a

bi ol ogi cal WO 2007/ 003344 PCT/ EP2006/ 006328 . -24 | :
%a%$£nie§3q¥tef L 20k $hs 195’&:{@%35%@&%0&@&%003 RoShe any

enconpass rocesses of extraction, derivatj ihg s Th
ddasaict P%Plﬁrib"lé't’fn veeft r“étt?‘ﬁ]g‘gy Hi Degrsey iTrrsargadaciype ¢
pesithte pqieﬂﬁbdtﬂﬁﬂdu@n&ra@f fosmrxﬁzm bal theoBotikys éor Biomolecular
Rocesse t Bd f
E%tflf) %ﬂSE in IBEE . tafg g%fa%g:‘h g%s Bg 38"9 {)? lgﬁé‘@aﬂ]ple wells
@examgn@\tm @n2: w nehtaaggmppetr@@ MR a@%qmowpw wgll dimensions
S@prﬁnﬁ?é't iR An 8 GRbiH) Gis vdeﬁNéﬁﬁlatélpﬁﬂﬁde& ghaldimgnsions
EVICEa%ﬁ sanpl e dryi ng device, a sanple pipetting
d a sanpl e honobgeni zation device. Aliquid
handllng system as used in the invention should be

' etF'x 21 288k 1eviPe thlO0s ARy dEBehphbe éiﬁl\éhﬁ@txﬁ &bmponents as
enabl e

S accurate aspiratjon and dIS inSIn lga¥x
maRsiongd abgys, apples: ﬁhgﬁ%fomtalw Ry m fitBFYEFS peporous
RbaH&s subh lak GtHlldlosh a0 @ldssditsy s enumplesbprdferabpercasiodd in at

ca%al%n(e: OWFQi)lug c%n%%%%ﬁ%Wr rétg.lrﬁff tr%ictLL eqlﬂ’lg porous support

ng sy at abase or ata ank as used .
ihast n@buemtmém Bhdoteanple siaadideodl fodpe stk optionally

%EJ&E&&MI&Ed d@&a@c@!r‘ﬁrﬂﬁ geprdtedtiveasiecortfing pesdriafl or mixture

h d t ted
R Eles MR REERVETHY W Ehadrd: e BEAddicholine,

@hmensboedﬂnudbe mass spectronetry anal ysis, wherein
one or nore preset ion 20 pairs are used,

speci fically defini and representing,.a kn

eAlSSIF 1 ByIPIR ABRPY PrSHORREER Ghoparisy Per fay 3t bave &
aifiract i inat.i Brefanibddigng seveeslpoaldi ag anamamples WEKMS give a 6
ggl%qt oLy r%ttmgnv}?{h txﬁﬁl hﬁg ggﬁlﬁﬂ'&ﬁﬁ% ap&ﬂl SnasTh Quahtyh control

alne ion intensities are use ether W th-t
sppPlssr soptaining kpewn Betghgliteg 305/ of é‘P‘gHPkﬁ dryg, Ef’ncentfat“’ns
aeNsRbBipraleidRdaéd.t he targeted netabolite. The
internal standard 25 is identified by using a
characteristic ion pair for several), their obtained
iWril intensities are related to the known
concentration of the internal standard allow ng the

uantlflcatlon of a corre in a eted
e e
Icﬂnﬁdﬁ@ ofaanmgteciah “olsichrie papftoitdy @dlventr e eiﬁ:(ip@twe resistant,
w%i}l%g é}g&c%]ld?rgrl dHefifl 8200l Eﬁ?tﬂeeplﬁéé‘ eady
annot at ed

owi ng a fast and direct
interpretation. A tandem mass -spectroneter is
The one or more wells (indicated as reference number (1) in Figure 1) of the

device preferably comprise at least one filter (indicated as (4) in Figure 1) for
separating micron size solids, more preferably exactly one filter (4) for
separating micron size solids. The one or more wells of the device preferably

comprise at least one outlet (5) in Figure 1 for discharging the filtrate.

A filter contained in the well as used in the invention should be understood

“to be any porous material a liquid or gas is passed through in order to
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W%F"QF’(O‘}S%‘%‘OI ution tandem mass anal ytics proce

ingeRe A g the

particularly preferred as a mass spectroneter capable

of MSMS anal yses to distinguish nore specifically

ion species. Preferably, the apparatus allows for

aut omat ed standardi zed sanpl e preparation aﬁgwmmmmmMBm
ures. In

particular, the automated sapl e preparation 35

procedure increases day to day reproducibiflity of

“reliable results and lower - coefficients of variance

&?ﬁ)te t‘ﬁ’éeﬁm& Hof X ATYeRdeANAINEIINE: Gu el Vittel BREr (4) has

ar wt precursor ion scan, the derivat

presRbly Carpone e 66 BB Ol B TSy PO S erably 5 to 0.1
RET6EPRO0SHA D632 Snore Areferatiis 1 BP@St momemeter. Mpst preferable,

I on_node ly the formation of
{%ﬁé{ltﬁﬁé‘g\/ ms?ﬁyf p@l%agi gﬁ’etB{ {{f%é%M—lﬂ ion at nlz
175. The conposition of = the carbohydrate itself or
BicRGLOL 4 GBPBLS A thed8lveatiah) ehe BitWhes Daldopietgbetwteen the
met abol one, _an si S, using the device according to the
dﬂ3¥ 4?& of hundreds of netabolites can
be anal ysed simultaneously frommcrotiter

I&H%Léxl 'tﬁis. cRI *P' (@i Q-LQE&% nér@t; Qﬂé hventibh ﬂi'HeQJiab@D@ngs under

recli st on an sensitivit USI n a S
QiR SFrisEERk doree Ry TEsHicsd) greS%\Er praraty Rlow® BB mbar.
Tﬁkdfé&udbkﬂibré‘a’é[fﬁé asprdieﬂabsr mmlteeromﬂlemimoégzmlemm of the
‘g%i ff\’ka t ed e ﬂ]lgre%g%& b)p&sggggn %ﬁ@tsid%tdfctﬁk msert (2) can

al so overcones hi t g
e a@phs@ Ilfn grmapmem a Pewiiram dbk sery G §h s &2 let ()-
anal yti cal standardization and automation, and
user-friendly statistical and .biochenical dat a
terpretation. This integration of all conponents in
the nethod of the invention into a new technol ogy

'ﬂllea&é@xgé%cwokﬁmgacg &hd %re&h@ aeftiea mdy ﬁkgﬁfrﬂﬁdrmseﬂgn a kit for

accessi ble for "w des licati

tgygp@bqqtgatj}zf-e agﬁ}yéltfdo P‘ gg-gil/ 8HiR& ga %%e I‘Pﬁmﬁ ¢ in ?) b.}%loglcal
ﬁr&ﬁlem& Hithwedsddm tid invomtidrusididd bielungerstoedtp by apneystem
9y reg?ct-ntg gscﬁoe?mtg WALDG nBXRMR| £Sne EE%@%ﬁﬁb%eﬁf@aratmn of

condrtions the nulti-device 25 One_nul ti tabolit
meatabolitsafed %§Pﬁ§at7"enﬁ‘r“i$éTeldu paalsisp8f & (apee 4 offfetabolites
Qﬁlﬂfy‘ i6 coafidlion dih230aBHPicabaidteroter. Schuel |

Bi osci ences GnbH, Dassel, Germany) as the porous
support -in each of the. 96 wel I's of a Sol vi nert
Appaocttuser plate (MSRP NO4, MIlipore Corp. MA

USA). These were fixed into place wi th manufactured

retainers made from ropyl ene ocrat es R e ge
hothrrage. Tardayes Aot e R PR rloiomay & be used

fetabgipairesis fon thei qumastetlvamlmsgc pﬂg. drug and/or metabolite
profile in a biological sample. Said apparatus comprises (a) a treatment unit
for preparing the drug and/or metabolite to be screened comprising (al) an
automated ligquid handling system, and (a2} at least one device as defined
above for derivatisation of the drugs and/or metabolites present in the
sample and for subsequent extraction of the derivatives; {b)] a mass
spectrometer for the quantitative targeted mass spectrometry-based analysis,

and (c) database for storing results of the analysis.

The apparatus (or platform) as used in the invention should be understood to

be any apparatus that enables the complete preparation of a biological
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acyl carnitines and phospholipids froma sanple, a
selection of suitable internal standards of am no
acids, acylcarnitines and lipids |abelled with

stabl e j sotopes to represent all the t“E”tVPCTmmmmwmmxm

‘V%F%W@®@gnlc phosphat i dyl chol i nes, 35 sphi ngonyel ins,

and |yso species of each wergqused. These were pre-
i mbedded into the porous support of the nulti-device
by pi petting known anounts of each internal standard

l l r t S C es
el A b My e i A
aflgxacticre desivatipatiany rf&sehﬂﬁgn%ré} RapceafaHiagr 48's also meludes
akil gs\émet @ordﬁmaaads S&f fsbmkhor 1211 toli ﬂlee«ampbesstheme a fully

d carn nes d
N T e e i
sb!ahtimtids with & watnele gqﬂtufqggh devige. a3 ﬁiawglq)hiat%g,ﬁfl cooling

Rekivet §¥L11%Bﬁagl;l¥£9hg %l@@i@e Da (sBE@lel Q80hg davieonPaufghle pipetting
whi ch served du 0SEeS. a surfactant, PEG

fﬁﬁﬂ??ﬁ%@d@gqiﬁ %gme'Pﬁe pOr ous support
coating all internal standards offering a protective

?\3151{;118 hah81f %E%at%s& 989 ARl (UGertfik S%IPbe NPATHEL0 be

en 0 Wien co Ietel dry tg
#Ethe‘g’é‘W‘@é %tﬂqnﬂ@& enpblqsgaeTuEAte {igRgpsing of
stdi%oi\}dh&*. nﬁldtfﬂ vat los vﬁ)sﬂstahﬂi mil:xtotitlﬂbevlad:ﬁ A liquid

. _a_ bl ank r
ﬁ?ﬂ%fr%sﬁéﬁtfmamn% b Pl JAn fomBAl e BAKERR, such 2
Wnuhihandhngﬁwehﬁmatlon nmet abol i tes (nornal | evel s or '
1 times), and 20 Well 5: a quality control with high

concentrati on netabol it evel s 10

SR e AR BED B U,y B iR oy Re APl dod to be
shpedieai®nwifidata ddianiged &bt ea@@ rodeipesd nfﬁ@s ch gndepirieval.

to 5 is then stored ready to use at 4 C. 25 N@thod of
Usi ng the Miulti-Device npl e 1% 30 For

B ees BTy SPARERTY GRENE & Ahd d0r L PEATRE RBgrId be

hheeﬁewaca BSmaspepidti@detaip avelyss, wherkib onproogewgs preset ion

'P arT: ufseoé sp@%Lf}Ic%hﬁ #fflnﬂxégll{f (fgf)xggcx&fing Q‘i&é%' Jnttm.ecﬁmlite bjr

Sé ‘a subset t'es, am no_ acjds
aclquym ﬁqagmegatmm patsry RBah Ho Fhyrgtersts PR tgsﬁﬁrrésp%\“dmg
%ﬁhﬁ}@é | o3 Q:ierﬁiﬂcbﬁbheof nher kiagetet apdaddgital Thanbbigined ion

F%gfLFlgﬂc%frgc ?Jrggcﬁ étlgg% and thl Phedsazpp%}?tpeltg in%glln%ﬁ) standard to
calculate the concentration of the targeted metabolite. The internal standard
is identified by using a characteristic ion pair {or several}, their obtained ion
intensities are related to the known concentration of the internal standard
allowing the quantification of a corresl;onding targeted metabolite. The set of
targeted metabolites is known in advance and can be pre-aunotated.
Therefore, detected and quantified metabolites are already annotated
allowing a fast and direct interpretation. A tandem mass spectrometer is
particularly preferred as a mass spectrometer capable of MSMS analyses to
distinguish more specifically ion species. Preferably, the apparati:s allows for
automated standardized sample prepératipn and high-resolution tandem
mass analytics procedures. In particular, the automated sample preparation
procedure increases day to day reproducibility of reliable results and lower
coefficients of variance (CVs). When, for example, analyzing a derivatized

sugar with a precursor ion scan, the derivative itself can be detected by the
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the twenty proteogenic am no acids, the nost abundant
acyl carniti nes and WO 2007/ 003344 PCT/ EP2006/ 006328 .
-27 1 phosphol i pids includi ng phosphatidyl choli nes,

-waggﬁhﬁ%r nyelins, and |yso species of each ﬁ@r%ﬁ&&mzs

ftion of a predefi ned anount of sanple
typically 10 pl of plasma, tde internal standards and
am no acids of the sanple are m xed within the
confines of the pores of the insert. Any 5 subsequent-

Ha%gtsg?%%%ég%kl fl‘?B?ﬁﬁvé P nftfde @8 @'P}éf&%bﬁrf the formation of

fret ab erefore be corre

t f by t he
‘tht ppenylmethyinyareelomse HME] {(MEL T iigf, abfn/?rﬁg%- éf%f": rFS}/'bPé’F’gjs‘m of

aNcdrBenydrateaitplipGedsiiehistmerh arc detbttabke. of the pores

of the insert. The derivatising reagent in this

exanpl e consists of 15 pl of a 5% ) )

Phenydarsoes oot pametabolpree analygissusing tamh deicp gridfing, to the

WakBfion etahatﬂpintit; hio?_ %an@%dsVzJﬂ &ﬁéﬂaﬁﬁliﬁééomﬁs HeC Cati:dysed

at roomtenperature in |ess than . UL€S.. .4 .

am LR EP R GIrem) BUFTSH s BOTTEY é’FS”‘?rP\?g‘F%‘t g bR men

bpeedi Pptoisive e sensittder uaingepret analy ticad mrerfs. (Gualigy ensured

%A]Vcﬁactb! F%@tﬁer&&%@r&ﬁ@ﬁﬁﬁidﬁﬁ CsamlPies iR ek 1na@Rr @f mAnutes and
0

t hano ution cont ai ni n% 10m angjpnl um agetﬁle thod
mterpagted employig: Fying sdEe flatstigel quitvars ks nf e BEthe
anRd bhecphesphahdrp s thisshguhtsignes| Yottleoneitshéhrough pre-
%9 rlo Salg \a’rh erdi'z%é% t & gﬁ{ot&?znfgn %%Livg&tr:frizngl statistical and

Er ottt T e ptatEror or t R ‘

€ of choice hi's purpose has

- bigdhemabldats dpterpiesation.t THgsingeeration; ofilt GpmpPREEP in the

aRthda :céqu%le!f BilchBbn Rt Onhety o;tlenﬁpluaﬂeplﬁtform will make
centrifugal force . or vacu ui l.t_into . 0 .
OO PEcTPFBURg, ARG ok it s aPaety paB Sl Eha wi
expetinerthe ispyad afaht¢tebolethicd.a centrifugation into a
capture-mcrotitre 20 plate, placed under the

mcrotitre plate containing device. Mass spectronetry
Examples of the solution fromeach well can then take

pl ace, typically using an autosanpling instrunent to

R | Gt &8 TS5 REE WyOR Sllowing non-limitin
?ﬁgﬁ?ﬁeé 5\% *’%@@ﬁ"g“f% {'%% ng Wl denronst ra?“gng ﬁlat e
txranplesi ce can be used to process sanples for
anal ysis of a selection of netabolites. The

| ti-device u accurate addition of 10 Id of bl ood
iony i e feitortzo th Ry S

wth the internal standards within the confines of

bl RAHiLdenle HHS pPOFREE LMD hm(deMS@isk)spojeut from generic
subsequent treat nent thgt clggges, | 0ss orb}g rs%dﬁtde%:anyj
B et AbR$9 888 wFEhRE PERYFIL BRSSP PRI G T8 he

héitiee patowst anderdin Bech vathe 86ivonilsweisa Salvinest mierotidey plate
s AL CpduBBEL [ifp. MBS UISARO TROLU WP Skl Ok S Aoe with
vve? are 't he Iyzgd

u
n-ana by mass spectronetr . .
manufactured retainers made fro¥n polypropglene (Biocratgs, Tirol, Austria).

To analyse a selected subset of metabolites, in this case, amino acids,
acylcarnitines and phospholipids from a sample, a selection of suitable
internal standards of amino acids, acylcarnitines and lipids labelled with
stable isotopes to represent all the twenty proteogenic phosphatidylchelines,
sphingomyelins, and lyso species of each were used. These were pre-
imbedded into the porous support of the multi-device by pipetting known

amounts of each internal standard class, allowing each to dry within the
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35 net hods, typically using an autosanpling

instrunment to deliver the sanple to the

spectroneter WO 2009/ 003344 PCT/ EP2006/ 006328 -25 1
Results fromthe nass spectronetric ”Easureﬂéﬂﬁﬁmﬁhmans

W‘i’ﬁ‘@”ﬂ@f“&‘bol ites derivatized and extracted Wt

mul ti-device are graphicallyqpgepicted in Figure 2
and Figure 3 showing the am no acids, the
phosphol i pids and the acylcarnitines, respectively.

%0;311% Q.H?Btgiltt b@ﬁn'@f addifg afen Qleﬂt:'rgﬁct&%d oﬁcﬂﬂt&fl\i&m $tefi@ards,
fret abolites are shown in. Table ﬁelow al

EewRgciordiz,Ansh 2P TRERJar il SRS ¢ Rro JHirs 000y BBl Ra g ines
flioR@dt be Ahiid - £ieds cendlOadiabhem3xturdhe ghasplictiped internal
?Pa%%ra%?sy h %attgxpgoqgﬂglll Qbhiaﬁﬁ(m%fo { Bewaw My&ﬁyl‘éﬁeglycol 1000

creati nine a ucose from a si ng e
é%ﬁﬁml@omeaesmreaow wihich seypd dé‘ﬁgmrﬁ"??eTaﬁ? @ sprigfjant. PEG

WBoe ARidisned %réd‘lﬁ)fmﬁd ipodl@vd Cmppdft cafting5all Sternal
%%n\é/l\grc?soggjenng Efr %rotgc gpr@érogtg%ﬁg %%u?é%r’%ﬂ%&% rignc’tli\?ns of
gxyasurd taoxpgety and \8@!61‘6 6Yi lotCl. nmG of wi v
mdC tV r NNO amaNNNfI Omr NfONcOr m

ar N5 Wfv Cl t D tV 10

B GRIRIeIY FROHATS TR PR AR ROt pgep “6“’ then
afileddo (e first Nve wels mf MheOmulii-deticer A CON N N N N

SONr Nm™".. mr m. . aC maOOmQUNOOUNN

MNNMNNONM
Well 1: 2 blank,

Wells 2 and 3: control mixtures of unlabelled metabolites,

' Well 4: a quality control with low concentration metabolites (normal

levels or 1 times), and

well 5: a quality control with high concentration metabolites (levels 10

times normal).

The multi-device containing pre-embedded internal standards with additional

control samples in wells 1 to 5 is then stored ready to use at 4 °C.
Method of Using the Multi-Device
[Example 1]

For example purposes only, the following is a description of how the device as

specified above is used to process samples for analysis of a selection of

- metabolites.

To analyse a subset of metabolites, amino acids, acylcarnitines and
phospholipids from a sample, a selection of suitable internal standards of
amino acids, acylcarnitines and lipids, stable isotope labelled to represent all

the twenty proteogenic amino acids, the most abundant acylcarnitines and
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gel‘efM‘el\lbg] NN R forQ}NﬂM Mf¥rfhl standard. Derivatisation of the
amino acids can then take place within-the confines of the pores of the
insert. The derivatising reagent in this cxarﬂple consists of 15 pl of a 5%
phenylisothiocyante in a 1:1:1 solution of pyridine, water, ethanol. This
derivatisation process occurs at room temperature in less than 20 minutes.
As the derivatising solution is completely volatile it can be simply removed
under a gentle stream of nitrogen or vacuum at room temperature. The

addition of a methanol solution containing 10mM ammonium acetate extracts

the derivatised amino acids, acylcarnitines and the phospholipids

simultaeously from the porous device into the methanol solvent. The

microtitre plate of choice for this purpose has additional properties. it has a

- 0.45 micron filter and a liquid outlet, that only opens under centrifugal force

or vacuum, built into the bottom of each well. The methanol extract from the
sample is then simply collected via centrifugation into a capture-microtitre

plate, placed under the microtitre plate containing device. Mass spectrometry

_analysis of the solution from each well can then take place, typically using

an autosampling instrument to deliver the sample to the mass spectrometer.

[Example 2]

The following will demonstrate that the device can be used to process

samples for analysis of a selection of metabolites.

The multi-device upon accurate addition of 10 pl of blood samples from one
patient to each well is mixed with the internal standards within the confines
of the pores of the porous support (insert). Any subsequent treatment that
causes loss or degradation of metabolites will therefore be correlated to the
internal standard. Derivatization was carried out aé in Example 1 and the
resulting solutions from each well are then analyzed by mass spectrometry
methods, typically using an autosampling instrument to deliver the sample to

the spectrometer.
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Table 3 - Thquuantltxes accugcy and reprodumblhty of the amino acids,

lipids, lactate, creatinine and glucose from a single sample measured 10

times are shown in Table 3 and were obtained using the multi-device.
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PCT/ EP2006/ 006328 -33- 1 [ Exanple 3] Theraggik

WU ™51 t ori ng 5 | munosuppressants are reqU|r£%m?%mns

inhibit organ rejection aftegz_transplantation. The
i mmunosuppressants used are Everolinus. Cyclosporin

A, Tacrolinus, Sirolinus, and Mycophenolic acid.
'Eﬂ%hgﬁfgflc drug nonitoring results prepared froma
suitably

. prepared nmulti-device simlarly as
descri bed above is shown here to further illustrate

. trherageatief drugamehitoringl0 devi ce and support the

claims of the invention. Preparation and conditions
of multi-device This nulti-device was prepared with
bBrmunpsupptesssat® e hggawisededer jipbipit organ rejection after

transplantation. The immunosuppressants used are Everolimus, Cyclosporin
A, Tacrolimus, Siralimus, and Mycophenolic acid. Therapeutic drug
monitoring resuits prepared from a suitably prepared multi-device similarly
as described above is shown here to further illustrate the use of the multi-

device and support the claims of the invention.
Preparation and conditions of multi-device

This multi-device was prepared with exactly the same method as described
above, but instead using a single 8 mm cellulose spot (cut from generic card -
10 539 859, Schlicher Schuell, Biosciences GmbH, Dassel, Germany) as the

porous support.

Into the two multi-devices wells were placed a metﬂanol solution (20 pi)
containing Everolimus (200 ng/mL) (Sigma, Vienna, Austria), an internal
standard for Sirolimﬁs and Tacrolimus, and Cyclosporin D (400 ng/mlL)
{Sigma, Vienna, Austria}, an internal standard for Cyclosporin A, was
pipetted (Gilson 20 pl pipette) onto the porous supports of the multi-device
and allowed ‘to dry at room temperature for 30 'minutes.-Calibrator mixture
and gquality control levels I-V (whole blood calibrator set (level 0-6) for
immunosuppressants, ClinChek R whole  blood control for
imm;.mosuppressants. Recipe Chemicals and Instrur-nents GmbH, Munich,
Germany) were reconstituted according to manufactures instruction and both
stored at -20 °C. Prior to use, six calibrator solutions with increasing
concentrations of Cyclosporin D and Everolimus and five quality control
solution with various concentrations of Cyclosporin A, Tacrolimus, Sirolimus
and Everolimus were thawed and allowed to reach room teinperature around
23 °C, Iﬁto six wells 20 pl of each six calibrators were pipetted (20 pl Gilson

pipette) onto porous supports of multi-device. The five qualily controls were

‘pipetted into five separate wells porous supports of multi-device. To the

multi-device was added acetonitrile (HPLC grade) immediately(Gilson 200 ml

pipette} onto the multi-devices porous supports and instantly shaken with an
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15 above, but instead using a single 8 mmcellul ose
spot (cut fromgeneric card - 10 539 859, Schlicher
Schuel I, Bi osci ences GrbH, Dassel, Gernany) as the

or Qus support Into the two nulti-devices
6?@8’8@3%? net hanol solution (20 pl) 20 cont ig]ﬁtllkﬁzo\ﬂ‘ﬁﬁo%zs
Everolimus (200 ng/nlL) (Signg _Vienna, Austria), an
internal standard for Sirolinmus and Tacrolinus, and
Cyclosporin D (400 ng/ni) (Sigma, Vienna, Austria),
:?1% ﬁa?%ﬁ&lg%l ﬁ?&é%ngpar d?f(pﬂt)%} 898 %ﬁh&-sATh\é\Qﬁxarﬁ'ti&t Ecﬂﬂ:cted

son ette € por ous suppg g]P d
PP acipge ¢ 3Q0 b apags oeEroEeTaFaptute PREMIP f‘aFﬁY‘&“’ an
freh ShtAhRati@s of €ad it6 alt BOaTE Xbu BemPmtendTig alulatly was then
co%t ref%l bl %yaess Sslple_troxglmpr% ?eclpxln % C§ e%?JrﬁL %ﬂzb?i@hec( ln?é{:ﬁl)d (T.

nosu ressants,
mm | D«f-t@rs B. nﬁﬂ%‘éﬁj Opr Basysnt Simuyikaciepes éﬁ@%@%ﬁ& four

1S b BT Hr SsSB R by Mking hof h]@ﬁ%ﬁaﬁlﬁndﬂﬁﬂﬁlst on -line solid phase
reconstituted ac ordln% tq 4\ }&ga{)ra tggéégn hass
SHEPBIPRRIER o REFIOREANSH CHIBIG or CPPTITERE 2 &

‘sdctdonstorn Js (ﬂhrbm@mr W, tfhlallytc r’feaierIQigBB@ﬂﬂd Life Sei. 2004 Jun

?@ NGB8} ﬂatflg%ﬂf Pglxgbpc%gﬁfdtﬁel) AREpIEVSI HlowMifie ARGults are
|ve uality control “solution with Vg1‘%ﬁi A .
(3t selpalat expprRRpRer iR Aot B (Ridosporin A analysis
\SlthOLd:MBSto gatkrbve gohhtusiveedgtat Thwesrean dirader dlvedintegrated
2 r XeoWed dripari
3 PR RPREL S Ot © ot el iparon
@dls@rﬁhemrp%ttmérr ge BepoPbthe %’EFBBB?%@PS‘FSSant yclosporin A in
e fide (gfa\ﬂtﬁ BontF&EsdrhMes dbkdaidilig GABIhQInsousts.e 35
pipetted into five separate wells porous supports of

mul ti -device. To the nulti-device was added
Bigetenb tto i8 shopHRhGmstaddird awedd Seredly fayr| @Hﬁumm‘ressaﬂts

e&&s&ﬁo‘%)n 0Lt Ordcg ULt i EASYIBAS BRAAOESroBHRROMSn@NEellulose

Instantly shaken w t 00710
@mﬁze%ﬁ%s%?sthmsﬁwlm\é\ﬁﬁ)%.(‘F&‘Fe &3&2‘&4 SPopghe; Faiguiated

&Qﬂ:ehﬁﬁhﬁﬁ:ﬁ 238 thenattas] fokhaceiragntomasriswis| efcthediivgpyuality
g%%aggghygnglggglty mcrotiter capture plate
device a then centriguation of the two
at 500 g for 6 mnutes. The eluant was then analyzed
by mass spectronetric techni que based on a published
nmethod (T. 5 Koal, M Deters, B. Casetta, V. Kaever,

.Si mul t aneous detern1nat|on of f our

i mrunosuppr essants by neans of hi gh speed and r obust
on-line solid phase extraction-high perfornmance

i quid chronmat ography-tandem nass spectronetry, J.
Chromator. B, Analyt. Technol. Bioned. Life Sc!. 2004
Jun 15, 805(2); 215-222). A representative exanple
of how the results are 10 obtai ned and cal cul ated are
presented in Figure 4 for Cyclosporin A analysis

with LCMS to generate quantitative data. The areas
under the integrated
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various classes of metabolites within more than 100 annotated pathways.
Thereby the invention for the first time overcomes most of the bottlenecks in
(pre)analytics, automatization and data processiﬁg and interpretation that

have prohibited so far wide-spread quantitative metabolomics mining.

Compared to prior art analytical methods and devices, the quantitative
analysis of the invention is extremely rugged and the results are highly

reproducible. In particular, the metabolite data is much superior to

"compara.ble proteome or transcriptome data, Only 10 pt blood or serum or 20

pl urine or less than 100,000 cultured cells are needed.

The performance features of the analytical method and the device can meet
both research [(discovery) application and subsequehtly clinical diagnostic
standards. This ensures or makes possible quality assured data,
standardized data, which is comparéble from laboratory to laboratory, rapid
turn-around time, "ready to go" implementation thits), easily received data
interpretation and visualization and a very high &egree in automatization and -
standardization {SOPs}. The overall costs/data point makes the metabolome

information ordeis of magnitudes less expensive than proteome information.

The quantitative information obtained by the method or the device of the

invention covers pathways and metabolites in a systemic (system biology)

‘context and scalable fashion. Thereby, a representative functional picture or

screen shot or metabolic fingerprint of intermediary metabolism can be

finally derived from arrays of marker metabolites.

Moreover, functional end-point information that is annotated and can
conveniently be linked to information sources of the proteome, transcriptome

and genome, recruiting metabolome information for system biclogy needs.
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anal ysi s, generating nore than 1000 quantitative and
annot ated data points from 10 O of dried bl ood

within 6 mnutes of M5 nmachine tinme covering various
cl asses of nmet abol:-ites within nmore than -100,2ppp408t 6328

W‘B (R%i? .. Thereby the invention for the first tine

overcones. nost of the bottlepgcks in 10

- (pre)anal ytics, automatization and data processing

and interpretation that have prohibited so far
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nee e performance features o nal .
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(hits), easily received data interpretation and

vi sual i zation and a very high degree in

Tt cratple arémmativn t2ge i alrmamﬁefgmvsﬁtlesébg)bas‘rﬂ dn batch of
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ept @i attehryal tsen degtih ok walttff@ad@mle @reforppgdated in proprietary
cﬂvlﬁ{yf}yo Ciﬁl\./ ?[‘é Q&W&aﬁ oR®Lakabi {tes rehct@on preparation

syst em—c I olo context and scala

pad IﬂP@H‘:atméPéBy?S i ?%%f*gssrﬁlbflﬁfésw ﬁ‘&%‘:‘é‘ﬁg*"’gir’@taﬁfiem "
@bmbiftReNwiEh ebfteara®tdBOPsc fi ngerprint of

i nternmedi ary netabolismcan be finally derived from
arrays of marker netabolites. Mreover, functional lizati
emdlispoieheppheasionat Inshuda, Rorparksr fHiscor ey and Egmersiplization
GRIAY AL %leab’tnfée th | Wk tAldakar iRki-oRersofirc dinease tdiagnosis,

prote ranscripto nd 0 i a
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ae@abmaﬁmna@ab ERR0G6¢E06528 mesarboilsqrheand’e\ﬂh@éméﬁ?}ﬂnehcs
dacd BAEA ebffbaRP Al fdin@bodyd@inics. Other fields
?Hgvgh%q}andgfegﬁal t | gal é ui t agzl{a t 9 grset aflgll: m?de early,

ﬁéWP“§F aftndeal d’f“é’?°‘°§ SFuPt %8{&“05 fer 30Ton “Cof F

seadifive Uand i spatifice diagensisf had agwhraien @taailw facﬂltates disease
g)?et:vae?x Johtlgislgzggfdf c%gtlﬁgtgter‘}elﬁ%oﬁgm 'Qfovﬁso[ggi‘sﬁi%dﬁﬁg treatment,

atterns. Myreover, 5
@ommﬁaltmyrw&rdpasffsctﬁaﬁmva?ee PEFHGHShRonitored supporting

peRsinalikay t@éat&ldnltqlﬂtﬂ'ﬂliﬂn dbpheatiay sirean fiocludat drwt ete not
e 09l A8 SATRLEy PGAMRL! QRofihd dREfity, and basic

biology.

In a preferred embodiment of the invention the device comprises a support
comprising a sorbent material; and a  plurality of mass spectrometry,
organic, metabolite standards impregnated in the support and dried. More

preferably, the mass spectrometry, organic, metabolite standards comprise



spectroneter for M5-MS anal ytics, can be integrated

by proprietary and protected designed

consunabl e-based products and application software,

rising (pre-) analytical procedures and
W‘i’ﬁ‘ir@ B4ve nodules for quality 10 control | ed dara e

processi ng, technical validajg.on and docunentati on,
statistical analysis and bi ochem cal interpretation.
The sanple preparation tinme in the present invention

1 &ilhia lQ&aedariéizeBa&rﬁh Qfb1e%oopnP! ﬁﬂ{rﬁépﬁ{d@bilhﬁélleﬁr @ith stable
IS only_-rou

e furth
isgtore U igp SphelsR) P ST RPEuGH 1L SEREHS) fpetied with
sableiasti®pesA Wi de range of speci f| c internal st andar ds
for quantification is pre-foryulated in proprietary
chem stry as integral part of usually one Qr t WO ep
5  eapethsh Rjﬁfepfat’fiaﬁi“@ﬁdiﬂéﬁﬁ’d Apits Hﬁ’FPHK“ h‘ths el C%mP“ cs a
&Qiﬁoaﬂ fwbprasihg AegebaR niatebiabrana f ar Q@ltaratit}QA i of mass
i nation with s a I
ﬂ’p B%“f:ng%ry(msminﬁ C u'glgegr\t%?%a%atr Egej‘rg%%gg%girsy qmt:gda%d i the
amnver endidrizdt Mone nrpfprﬁqlhethebfnéﬂwewbesaﬁri fleng standards
VhhGkR G & QPR Kt verb@hud anease1dbagnasi S, :
treatment efficacy or toxicity. The main applications
i n pharmaceutical devel opnent include the areas drug
nmet abol i sm and phar macoki netics, 25 toxicol ogy and
safety, drug efficacy and pharnacodynam cs. O her
fields conprise clinical diagnostics and
t heranostics, where, for exanple, early, sensitive
and specific diagnosis and accurate staging
facilitates di sease prevention instead of costly
interventions and all ows personalized treatnent, and
where therapeutic effects can be specifically
noni t ored supporting 30 personalized treatnent.
Furt her application areas include, but are not
l[imted to, nutrition industry, wellness, honel and
security, and basic biology. In a preferred
a0 enbodiment of the invention the device conprises a
support 35 conprising a sorbent material; and a
plurality of mass spectronetry, organic, netabolite
standards inpregnated in the support and dried. Mre
preferably, the mass spectronetry, organic,
net abol ite standards conprise WO 20071003344
PCT/ EP20061006328 -38 1 ami no acids |abelled wth
25 stable isotopes, polypeptides [abelled with stable
i sotopes, lipids labelled with stable isotopes. or
acylcarnitines |labelled with stable isotopes. 5 In
anot her preferred enbodi nent of the invention the
devi ce conprises a
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support conprising a sorbent material; and a

plurality of mass = spectronetry, inmmunosuppressant
drug standards inpregnated in the support and dri ed.
More preferably, the inmunosuppressant drug standards
conpri se one or nore of Everolinus and Cycl osporin D
10 15 20 25 30 35 -39--8ainms 1. An insert for

a device suitable for the quantitative mass
spectrometric analysis of gdrug and/or a netabolite
profile in a biological sanmple conprising 5 (a) a
support inpregnated with (b) at | east one interna
sttandapd, indhierrel B ddiReei sili@pRafor Shandaiilative Mass spectrometric
e TIL S o R PR TR o e
i n t he(Miacupryircanrregaigdlvettand is either |abelled with

| sot opas a®leabislihtetHab&a@iafQn- natural 'y occuring 10
compound. 2, The insert according to .claiml, wherein

t hvg?%ehnp S ltnteé%aﬁ,ps}zlmggrg 15 aslbe?%rgrhc(e Igeﬁtg{%l r ?tgi(nc*w& abso?ute amount
| hishdaslor@s tThee pavsrefamibceforadimynd ¢o oF aheyzd inhie dilogical
t henRoLRe Rt citRt BbtRd FRRROLGRS oAbonsliRASta ARENREraBy occuring
cel lul ose material, glass fibres, glass beads,

pBtVACYY1 ani de gel, 15 porous plastic inert polymer

and porous graphite. 4. The insert according to any

ohe of Tht Hisp agcqrding, to\ghaemel, rvhepan ithet gippart cogpaineta gorbent
| mafPeBRs Woaised Wi th a covering material protecting

the internal standard from degradati on and chem ca
reactiyjt) ior to use..5, The insert.accor.di to .
Car m i Yl fordifle ¥ Saioy 2, IRl R S broBfBl Sl ohgscs
aleasteqst ofopeckhploge polopigbrglasy ifrew| gless fhgpds. mglyacrylamide gel,
CRITROLMEsti Binkit POBAFR and SEr8lNgapiePound and a

pol yhydroxy conpound. 6. The insert according to

CJ.l.al m '?he Wﬁg teétcgortdnl%%n%ﬁ/p 3194 %%‘ i S & 3, wherein Ihe. internal
m cr oencapsul at1 on. “7. e I nser accordlnql?o clhaim
Sstagtardes rcapsaged withk ,aépﬁerﬂgemgt@ri?]n@pteicgn&t eggternal standard
pabialekiakigtieh GdydhenidaDraapoiyiior@s ug&Opol ymer or a

m xture thereof, and/or the

5. The insert according to claim 4, wherein the covering material comprises
at least one of a polymer, a micelle-forming compound, a liposome- forming

compound and a polyhydroxy compound.

6. The insert according to claim 5, wherein the encapéﬂlation is a
microencapsulation.
7. The insert according to claim 5 and/or claim 6, wherein the polymer is a

polyalkylene glycol homopolymer or copolymer or a mixture thereof, and/or the

polyhydroxy compound is sorbitol and/or glycerol.

8. The insert according to any one of claims 5 to 7, wherein the polymer is a

polyethylene glycol (PEG) or polypropylene glycol (PPG), preferably PEG 1000.

9. The insert according to claim 5 and/or claim 6, wherein the micelle-
forming compound is a surfactant and/or the liposome forming compound is a
phospholipid, preferably a phosphatidyl choline or a phosphatidyl ethanolamine or

derivatives thereof.



pol yhydr oxy conpound is sorbitol and/or glycerol. 8.

The insert according to any one of clains 5 to 7,
wherein the polymer is a polyethylene glycol (PEG

or pol ypropyl ene glycol (PPG, preferably PEG 1000.

9. The insert according to claim5 and/or claim®,
~wherein the mcelle 30 formgg conpound is a

surfactant and/or the |iposone form ng conpound is a
phosphol i pi d, preferably a phosphatidyl choline or a
phesphajd | eI i F . forofile in a
DB P IOLA R ol BB P Erclis R EHER S IRIoRR ot
dPiglpeisabireplegonptitol ite profile in a biol ogica

sanpl e (Honpsiwiragelgindne or nore wells, and (b) one

or nore.inser a ifi I :

Co o 1 DOATEd PRr{ R RE Ry faBihe SEBGBE: £ uld in e
reelimed for the insert in the well. 11. The device
accor did)gphidhaly, dirchird foiehirin theveane or nore wells
conprise a filter for separating mcron size solids,
preferably above 5 mcron, and an outlet for

dilschaillé deyidehecdrding toatlem 1R whttedn Hevhce meeoicts sgmpdse a
ChRbimddsep NGl Shron N§ref sblidse breffatiP oY MiBinesid dnhutlet for
insert and the outlet. 13. The device according to

c Pisehareing tashlitgte: ¢l ai m 12, wherein the outlet opens

under applied centrifugal force or reduced pressure,
pt‘lff er %9% Xe‘}?c%l W 1%%1% ngch{mn éﬁ vﬁ\e@éﬁ thrs Pited i@ foc teTI between the
quantitatrve anaPyS|s of "a drug and/or a netabolite
pisért and theowglet. bi ol ogi cal sanpl e conprising the device

as defined in any one of clains 10 to 13. 15. An

a atus. for the quanti.tative analysi f HGoens un
R R
c apppied eintrifugahores ar rescadamesswipipref¢rahly pelesp 4P mbart he

drugs and/or netabolites to be screened conprising

al)) an autaomated liquid handlin ste and a2) at .. .
kst " ome AdabicE e gt B B My £ R afite fye na
t biok@ichlormpldermprdingtht domceas defined ragy sncaafd@lapns 10 to 13.

net abolites present in the sanple and for subsequent
extraction of the derivatjves;

spect r SfepRiatpplor thectugeitye @aalyacyggftﬁ@?%’éorﬁdg@aboﬁw profile
s pechisloged] skymflasatbrisaigal ysi s, and (c) dat abase for
stori ”%) raq:f?égi!tﬁe%t 1?xfit f‘op %re%g}ﬁlgytﬁé ﬁrugs' é"njd?or metabolites to be screened
comprising
al) an automated liguid handling system, and
a2) at least one device as defined in any one of claims 10 to 13 for
derivatisation of the drugs and/or metabolites present in the sample and for
subsequent extraction of the derivatives;
(b) a mass spectrometer for the quantitative targeted mass spectrometry-based
analysis, and
(c) database for storing results of the analysis.



16. Method for the quantitative analysis of a drug
and/or a netabolite profile in a biological sanple
enpl oying the insert as defined in any one of clains
1to 9 or the device as defined in any one of clains
10 to 13 or the kit as defined in claim 14 or the
apparatus as defined in claigm.15.

16. Method for the quantitative analysis of a drug and/or a metabolite profile in a
biological sample employing the insert as defined in any one of claims 1 to 9 or the

device as defined in any one of claims 10 to 13 or the kit as defined in claim 14 or the

apparatus as defined in claim 15.



