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WO 2007/ 003344 PCT/ EP2006/ 006328 -1 1 Device for
Quantitative Analysis of a Metabolite Profile

waewdsad Field 5 The present invention rel at BGI/EB2086/006328

device, in particular to a sanple preparation device

for the quantitative anal ysislef a drug and/or

netabolite profile in a biological sanple. Mreover,

the present invention relates to an insert for such a

devi ce Dewing forp@egmtitedveiAnalydis|ofas Medabolity Brofile
standard, to the internal standard itself, and to a

kit conprising the device. 10 Furthernore, the present
TeshnicabRieddso rel ates to an apparatus containing the
device, and to a method for the quantitative analysis

of a drug and/or netabolite profile in a bio]ogical
Thgrpprese| BYFRdoR hEelatasi de. 2B&EKiGEoURd PArticulprsto a sample
plepakaisrridesice Sogenerqaxlahyltﬂeéd andlyss bhe cﬁﬂ@a}dﬁdﬁor&ﬁe&bohte

t bst
00 B b Rlodlea Bafble, WSoRE: M5 Hesanainbeabiby detates to an
insestn for sawwhmal dseiy. being ainpoedaadesh wiht lae lvastibwieripternal
2R3, S oNERABRLO: ol P00 M) SO e LhEacvice

studi es uni que chem ca Ingerprints re
Frentheanege. dharpyesente inneagionoalgp gekates daLat aaa@lratus containing

0@ ReS| S B! ahahbl QOP rtﬁé iduaR@itaBile AnGH/ s bRiaNdrug and/or
net abol om ¢cs, neasures mal | nol ecul es_or

metabslits PEafile B BioRedeal Fam e FRIPIRng [he dg¥ise: or
organ, which are involved in primary and internmedi ary
ge apol i The bi ochem cal information resulting
ck rou g .
¥t te anal ysis reveal s functional end-points
25 assom ated with physiol ogi cal and

MQMB%PJ}M&'S% %h@%ll}pﬁgﬂﬁ&ﬁ s ’thle Q\fnl ﬁ béhbsQQﬁ& or group of

genetic predisposition and environ *factor s
mhﬁﬁala%esmﬁqeisfwrfor o keKiggRarpn ﬁdzﬁrélatllaérfnew}lp gancess in a

KuPan&oB0ARR4AIE bddy. (RRQODsIVELARPh | &s MeOfhéiaB@lorhd Sanalysis.

r 0 %iqr}gxe:ls&{lrg\r/\gsr eg(legzcoveé}/s'gté}dr}eg ﬁ@%f %P\%les unique chemical
fB@giatrpﬂhEbrr:Hﬂfeehhg Lm&tanothcdstm:fgtes Gela(e?:o%) disedsenanset and

3% Ofsstlohe | O e r | nSta{ tegt‘?rithm t %070:%1‘1‘r s measures
‘I%\éae s, ?ﬂf S? nlgl cal *'§hd" heéur 4

assifiers,
Bpall ng@llecw@slc&gmetajm!ms ®arased B. a(R00&) CEHe tissue or organ,

@ﬁicﬁn:lrlesihvollrgd 1g%d‘?l§a}y aA@Hﬁ‘&QHeﬁ?&r?rrﬁgﬂalb'oﬂgd IF1‘he bslgchemical

nbi nati1on wt ta'mnin proac es have
lﬁ&ré?ﬂtium resiultiag dremi wetaholie |aﬁF=‘b’z§lls amgh%&rsctml diggpoints

A6 81 206U RAHh pﬁyhml@@rdau auhe}iathgplgyd@mgfém 9ﬁdat%aa¢£snﬁﬁ@nced by
I SCOove new tar

%ger conti nu ressurg %gt ant i

MVe BT P8 ‘FPB iEieguan n‘ii“’é‘éF‘é?e’i:%Lﬂﬁfﬁ‘?B% SUffy as nutrition,
exepaide t @ \Wix OIS0 0BR44ighT/(ER2086/000d32R, R2 (2003) Metabolic
profiling: Its role in biomarker discovery and gene function analysis. Kluwer
Academic Publishers, Boston/Dordrecht/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
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1 biomarker and drug discovery, and generally | ower
costs of pharnmaceutical devel opnent. Therefore they

WO 2doy/0033a4 easi ngly on biotech conpanies to filPCT/EP2086/006328

i nnovative gap and future pipelines. In this context,

i nnovative bioanalytical andedata m ning techni ques

will play a fundanental role in 5 saving costs by
reducing tine to market and drug attrition rates.

heoamnkery and ubrulgodiscgvir | aadtg&m&vdﬂbcdm»/émcosts of pharmaceutical
{@lﬂni&ﬁ‘rﬁé gl]'fﬁg%r%)ge:eccﬁ@?hrggjs cre singﬁ shuﬁlgt(eb CH; rcte)g'&)ames to fill
hdsir bmoyhativei gamf endatfitbire- HlBelmﬁﬁ abretypplcentext, innovative

l‘l@gﬁ‘&@ﬁﬁal Gnd( gms}nmlrfg If@él{dlgé‘@s “;i:ll%l’aylg @?ﬁqmm role in
(Ed). Metabolic profil gﬁ(eéltsro i n bi omar ker

w%mt? by rgdyeing fpg e REdyAUE Ftiition 1ates gy

Kl uner Academ c Publishers, Boston/ Dordrecht/Londong

. Dunn" B.., Baile N.J. & Johnso H E. . (2005

Soraryd d4se0 daelidat)sdariet op DN EhiARgRPEOneppnologies. a
wiglealset pf ehghofrianemetatlomg pos ¢hws lfdr kaagélanquatqred rspurce of

%Bﬁ#t Xﬁoxtx hel&%%@ﬁ%k@ésslﬁer(%%g{:lfetr Ot3 e ril I-?arri an, G.G.,

care system by specifica cap uring
Geedecngy Bi di. Metahwlicpoafilieg: dr%éasers bganqyycer dwovery and gene

fineg&® eaﬁaa@msor@ps howi ‘4R o) EafilWefli A8ASSEicS %ﬁmhegs aMbston/
revent| on, (h%é)ose to |l ate di sease detection an

SeReityLondeng apBat: (Wider RHeYond:J- & HPBB%‘T‘yq fre (2005)
mazgm y13m| 606 @25t D sfétmrtd:am efiniphrisas of anstabage: Ipaofues can

th definiti hese,.so _cal |l e |ormr

Spss hilaniate  ry et aiR GriceBRe Y {1 PRENGELR e e

tbéa(bﬂlog:acalsyptemnels)se@ecqmaﬂpgeapturmgr lniest_se@rmng signs of up-
ga‘a%eggésc%ef&eépa séa%e S%B?E@rﬂgué Sw u Early Thsease

I ntervention, and en to su itute for aclln

SREUNG tar( PEeN cattiope rFrope G rtohkaterdisnse qdesgetion and expenswe

BRF&RtR] fEkfentidat RS Pt b@abl?&h@%kﬁ's@ﬁitforpﬁo Qirfd2d health
scientific evidence" Bi o kers Definiti OHS Wor ki n

c&rsﬁve{aﬁoﬂ tbf IfH uee,. %é:‘,e té?rbg %dsczga ed blomar ers are
“bbgdcaipelyt ineasuﬁﬂ irfifletbry .of |r[dr&[aesﬁloldgldahmrdbsmvelpythogemc
;prffocngs;éel L. g};r%%eolgsltcl %Iﬁgépgﬁltgggu;gg%teh%erutpcr 1Orﬁe{ve%t9)n and
1ph¢1¥dm1:swbstdatlte forda stinicadl pndppicd (redlictuberesait Ohrefmmh based on

e&ﬁ&&nﬁﬁ éu?r th@ %'tﬁl eﬁath%?f&@i%ﬁ;gw drm%ltﬁ&e%tc?etdtﬁ{é Qefvxdence

bi onarkefs in I SCove can _reduce time and

(@waﬂwrar%ﬁwépoﬁlﬁéﬁpgmﬁr?@t #@%pﬂlwﬂ Fhargageiogy and

TRragetltdds, 0@91989595 0S Mtdrest MR BYE RSddveRf FOAPYdl aBfnarkers
s. and duce unnec cost

RSO Bt b e, b UL RRS ol 578 Bindamenta

idippeasae pilﬁxemideﬁllmcéS’imgdtt*pﬂynE&n&s dndfrouerht Heallth care sector
' 4. 345- 350

P S RS Rl W e can

rieduch ethiec simBiagidogpst o, dmy -developmdntamdiiles the Sipplication to

rﬁgg:gﬁ)ar & Q%Mt% s widl f fove %:Ltleﬁggoéxgﬁa)lce Wpchmcal settmgs and
2007/ 003344 PCT/ EPZO 06/ 006

itative and
ISAYRE iUnRECEESATB LSS rewilpngf ﬁrpmn&%gf&&ﬂ%gﬁ &3 addition to late
di8éa¥el 86tedtion (Stoughton, R.B. & Friend, S.H. (2005) Nature Reviews.

Drug Discovery, 4, 345-350; Morris, M., & Watkins, S.M. (2005). Current
Opinion in Chemical Biology., 9, 407-412 ; McCandless, S.E. (2004). Primary
Care, 31, 583-604 ).
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range of advanced anal yti cal and data processing
tools, with the objective of wutilizing potenti al

woreeokeps4as a result of conparison of small nOPETEP06/006328

conponents of bi ol ogical systens. Tandem nmass

spectronetry (MS), for 5 exanpte, detects hundreds of

nmet abolites sinultaneously frommcro liter

quantities of biological sanples, such as whol e bl ood,
Qualitativel asdaquamtitgiveomevdhaite bprbfilfriguiteshrialogiesn cnmprise a

} [

%&g r%?ﬁv‘é&ut%hﬁ%tﬁ%ﬁ%hﬁer a%ﬂgc?:scﬁrgéltﬁdlg Ivﬁh tl'te o%]ectlve of
IBlll@nRoB@tﬁéf.lal maykerg 289 3H rem}togémmm;qqm oéfsmall molecule
P(ﬁl‘ii[!)(ﬁ{erdtgsof R ofedPPlystdms. Saandbm %&@&'%Eectl@m‘étr\y (MS), for
(2004). Ain Invest 2004; 113: 354- 356; | tash
PPy, dtects hanpireds MoBFlaRLEes guRtTGhEPRHY| fom micro lter
tfglmh?/é‘sl 61|beo@§giéar§ahpree aﬁeh? dygnelblesblobd, serum, plasma urine

i 0 ecu Quantification is.ac e
deraenceo®t atlgsGiton giiuls ' RbR, | JodF HEk Ryplision ana
s;inattdatydERosiﬁuﬁor Wx.amtglemoll\‘m B3FooE8R8t.des di¢tieB. & Roscher,
ARt I?Q@Oé)orElgg &Iriayb&]rg'tal\ﬂ rtcsI P§§r(§{tig%1gpgt§§gﬁ76; Strauss,

anal ng uantitatl ve ase

¥t P4) =U§ o &2y €30 (AP 040 ldé*’s%ﬂﬁéﬁ Hedipshev s bh- d digles. S.J.

(Qb@QPVIﬁ&.Vs %&%ﬁ&tr},{ At BRphy s8d @d@gﬂﬁétl&z U&ﬂzcﬂgdynamzcs of
met abol n1cs 55, 321 descrlbea nethod

hinrelsst HB‘%%nQBPrPHQ%“%é%PFB?FEF VoL &r ensF 0'a wide range
dflaip@;irsﬁhada im@gerasil Standard. 6, 258, 605 descri bes an

anal ytical nethod to screen the newborn popul ati ons'

acyl carnitine and am no acids from bl ood sanples. US
ByregFamnle, dWOC OBIH685628 stasptibng alan¢tbedt toragehdrating, viewing,
19@41‘%?&%5%%91da I‘lél?kﬁil QS&J&H{EQtwe Eiértglp@srewgf ?netggohteszgurther

554 escrl es a sanple collection device
B3 MR 0RGOE4Q fsseriben argthags dar idnue tdiseryshpi digeasa Fregtment
drit cﬁlaérldéhéj Lfs@ﬂ@:rﬁgtabt\bhﬁﬁd @lsln U?%dm@s B21 pEffrffedabhymethod for
rises pre-calibrated sel ected,inorgani.c
LB e Pre S e SRSTROVE  SRE00s) dyedioidets. US
@ESB]M@rib&e&h dmgalytlaéyl methd i sugeen pheinawvbbyn pbpulations’
Srua hlt Gne %.ﬁ!i mg a{:c?(li ?ro%??‘o%fi saa}né)lrelaﬁgts (IS %tﬁrm describes a

esting
qallrlmlmg deviof tq aist in cﬂdlbsratlﬁe dofldkiogst,fallmefritw d I n order
to handl e the biol ogical sanples to be eval uated
further sanple devices are known in the prior art.
Fryithesmenst e Sra%%%/%{wéﬁ‘l deseribenl 2 CREISt £9llgetiony device
c:b&zlﬁ-lé;ag% (sagga;)t ﬂ&ﬁﬁxﬁg Bﬁslrﬁrﬁhﬁé&\b@xhglﬂﬁatrlx for a fluid sample,

bl - th | h

RRHEIL AERL s Pt S RS oS SeA0b PSR noreanie
Qﬁ[_fﬁ@Z@Qﬁ/ﬁWSﬁtandafﬂl\EMer¢0Vbhe USh@003g 9&’@9 02 discloses a
e L I L g T e
ing¢raatistapdagrd| The atpﬁt@!mg émdﬁusowumyg @f Phwsalifynef tests on a

KBlogical i@, al so designed solely for calibrating an
i nstrument .

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.
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5 O her devices |ike the device disclosed in US
2006/ 0057554 fail to use identical organic conpounds

WO 209310033d4 Wi t h st abl e i sot opes preenbedded i n BCT/EP2006/006328

speci al ly designed device for extracting and

derivatising. 10 In view of the problens of the prior

art as cited above it is an object of the present
invention to provide for an inproved quantitative

Hoaewes| stif BnoWwnig saprpméi devioes ashevalselértad pispfdvhetdges. In
%aljg cg zﬁgltﬁgl d %/?égjld%5cr1 e u(i)f §0é1%?91(:ﬁ' %t 5 Qi%s%t'lgﬂsfor releasing

ogenous, exc ng exog
@éibp@tjnmspommrmw@s waam@if h@atathg)bntyeslt tih@lspfegigged solely for

gﬁhﬁgghggggngﬁggﬁ&ﬁylous bi ol ogi cal sanples, 15 being
highly efficient and reliable. Mreover, it is an

object to provide for an inproved anaIyS|s as
Oﬁﬂ:tri a8 beAlxee thei idecapdcloRdy s ab$ 2008y 00576641 fiR to use

i rement for mass . spectronetry apalysis. In .
{gsrtipal peRniq fompouRag fbelcddpithsiabl edlgres pissmbegfed i 2
smcmlmdMgrf«nrdarieeafqnl extyrctipgratd derividiog. whi ch may
be used for the quantitative analysis of a drug and/or
nmetabolite profile in a 20 biol ogical sanple.
Inbyiewvelr the prablembgf the pipreart af cithé ghoygdhis an object of the

PrYEI [RRNtiBn 13 SRovitee f&ra@nmw&eeat qh K iSO dhaBfSls &8 a drug
a kit conprising the device and appar at us

RIGf PR .an@e%arbél Predile IBLﬁ‘rﬁé‘rl?g‘SFl $HBPlend &nof GAnCcenyrations of
Jﬂw@aﬁupkélnaﬂgemﬁerwt: ﬁg’a tdsxmm%mﬁywbmmhane like drugs
r.skn een ol ve ccordance wt e.
BarBbPf\rEn rnof Rt AP FRS FOR Gary® duplisel pamples
taen‘l_g ﬂsghlasqiﬁcﬂent laadi reliehtd. dvioqeover, dess an dbjedrte provide for an
gfﬁ*'ogced a.li fﬁ’lrenhgged %ogy%txﬁé qgeiﬁ\fﬁregfngéﬂsﬁ‘ée Q&Ihléh is a

rug pro e an d/or "a net a
nyﬂeir@ye@élfogmgﬁSesmmm%tmgm@b})swa lgyppdiqulanyit dg et eject of

et Prebbnt AlveheRst tooia?omwtf@rr Rada I@riﬁ'@ﬁéjradoﬁh e 8 WHich may
asp ect the invention provi des a evice for

lifu‘alﬁ?‘? for: threquanyitasiye paalysls of afiing 2Ry Br™ E@?al}a? pffile in a

bigidat dal?npﬂebl\ﬂir@@ddi‘allt SaaRbeart obfddt Sifne presennenwntion to
nsert accor ing,to
PRf e, So Jhadt} Tof pufflce MRS oY Rm 5555 A3y Tec and an
HEORraRR00BItadt6828he Bevigea t hird aspect the invention
provides an internal standard for the quantitative
anal ysis of a drug and/or netabolite profile in a
$hmmaycef theslpwantiori ng encapsul ated and suitable for
bei ng enpl oyed accordlng to the first aspect. 51n a

fourt aspect t i nvention provides a kit for th &,
%Hm cérp[s\yél%ﬁ |1?%| lge gfesent invention have surprisingly been solved

in accordance with the present invention comprising the following aspects.

In a first aspect the invention provides an insert for a device suitable for the
quantitative 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.

In a second aspect the invention provides a device for the quantitative
analysis of a drug and/or metabolite profile in a biological sample comprising
(a) one or more wells or vials, and (b) an insert according to the first aspect

of the invention.
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a drug and/or netabolite profile in a biologica
sanpl e conprising the device according to the second

WQeWemo3ssf the i nvention. 10 In a fifth aspectPCHEP2006/006328

i nvention provides an apparatus for the quantitative

anal ysis of a drug and/or net@bolite profile in a

bi ol ogi cal sanple conprising (a) a treatnent unit for

preparing the drug and/or netabolite to be screened

bomprthsidngaspat) thn autemtidnegrovides damaimdéninag stasideng for the
t(t%.%)v a&#l?@i%t oI dr ?Vhﬁg/&c(ﬁ%tgb&gte r&f!% ﬁ?cao%qological

spect of e I nvention erivatisatio
gROple aing sncapswyletd aad spitebds for heipgemplaytd aamdfrzﬁ to the
fithsegeaent extraction of the derivatives; (b) a mass
spectroneter for the quantitative target ed nmass
spectronetry -based analysis, and (c) database for
B'I afomngh dspeut tise Nivehhion Pralives o ki2Gorl thedgsanditatas perlysis of
%‘ Z}xénv t8)f' %get {)gléte a[?,]r&ﬁ?e in w%{l)aglgch%éts%’ren uant | %ggng ﬁ'xe device
icokdigigdal the apbrd enptad\dfrthe inventiamser t and/ or the
device and/or the internal standard and/or the kit
and/ or the apparatus of the invention. 25 Reference to
Inhe fAfthaasrast Ahguinggntipguprevidesearrapragatps for the quantitative

SR Sis T @ amgaéncw &Wn@fab%h%é F%fhafm @elwoﬁfgl@eﬁ Fs@hﬁﬂl@ @oknPrising
@E? i nvention cont ai ni ng Is or vials a

BRI P f PhareRiHE the, SRppABA( & ﬂﬁé%%ﬁég be screened
fwﬂimﬁm(gl()als Iaav\suammbh/nqv.ah hal%eﬂergeﬁycseemu rioelr (a2 )at 30ast one
3’ev1o/evS aggordli]é rtct> tgccor di nga { tH(E, eu$1\§enr¥ on en]tdleplnatlsatlon of

i'sing itHobicPRe 9% dti-ohary-'phaseo ¥
@el Idudlgﬁsemddpr onhmbottms Phéeentairethel san(lpleeané i@@r sUzsequent
SUPRAIdr of QBE aawaaluegt %)na' megéma%nwtw f&}ptthé’ rhadantltatwe

(mcro) encapsulation; reference nunb

PEEEAmaps ﬁmﬂrqrﬁeww@ee@saeq}wertaq% (e)héla\t\etra}seofor storing

Msalts dmhganla@se@em cally inert to derivatives 35 and
solvent; reference nunber (4) shows a filter;

reference nunber (5) shows an outlet, which opens
mncersiytheasped ofie ciamétididn gﬁ!ﬂovﬁi‘esg mravidthbd ofeal tho rq@ntitative

#al&s@c uanhrtg) 2761 nesl?o[htp ro Fﬁ;zxcr)log /bqgsg%gls sal_).rgxpile employing

des 0SS Scan 0
ﬂ@g isievie amdder bk ndeviiem anddod éhe ninterngpedandanst ppdodr the kit

ME/M'tB@'agip%%saéﬁtﬁQ iaGdtligleri vatives (PTU), show ng

amno acids froma red blood cell sanple and their
corresponding stable isotope internal standards

Refpenee toithle Aftachud tFigdass ce described in 5 Exanple
2. Figure 3A describes a precursor scan 184 in

positive ion node (A), showing the nulti-devices
Biguke¢ 1 yddsoribgs nacbsphesihal |V|mwisf hrsomgwdar ddvick @odoxihg to the

QHL nOE d\ﬁiﬁ?}ﬁﬂ ev‘%ilngF \e)é.?snpan% %PJ”a&gg%ﬂéen%r(ﬁﬂdmdlwdual

at |
components Reference nurnber (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 suitable material
(i.e. a porous support) containing 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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10 are observable in the mz range 700 - 840, and lyso
phosphati dyl cholines in the mz range 400 - 650.

WO-2@anes333B descri bes an MRM scan (rmnul ti pl e r eaR€T/8P2006/006328

nmonitoring) in positive ion node of Exanple 2. 1.5

Figure 4 describes an exanpl-€6oef how i mmunot her apy

drugs Sirolinus, Everolinus, Cyclosporin A

Tacrolimus, and internal standards Asconycin and

ﬂgotQSZpdesmt[esf ao:mewtra]lubdsist scagoof r1@5 bl medagwmh@leaueing ion
RVAS i ngjtati . Jhe

GRS Rirel' dedctsobléeny B BRRRLANRHADHIT Wk UBhGpieer),

%ltoaﬂaarqinmwépcfrm @raﬁoblAs@m}lc$qmpl@f anghdlapir corresponding

é?tQBIéei%fcﬁJe' iare&ma@rsearmsﬁésf&ep&&mm $88 RIR-A8tict Aescribed in
area under the pea of t he |mmnosuppressants in the

EX3mPUAl ity control sanples containing known
concentration annunts Thi s provides a nmeasur e of

y four drugs 5 descr b
AR PR 4rknRo e proviredt ForacERln Y5 ByP Pt RS ED. Snowing

ttiet muieddevfm:ecsmabuliﬂyl t@lecmtmtmphhspmﬂimdi@sfeomnsertd blood cell

Ei r :
PR Eimple 956 BB <riReinfAie Rl Hhoppbtayicnatines
3| qbssa‘eahlé &n \the Hnézeraregeoyéo i rfy andhyapphesphatidylghplines in
thedR$£ FARRS4Go CHsiobr at or curve from calibrators for
Cycl osporin A obtained fromnulti-device with
cellulose insert (Exanple 3). 35 Figure 8 describes a
Eight o BBt 8¢sceibedeart MRMCs&dainb (mai Ripte fredctiac ilnititmg) in positive
1obtngu gfgrgm éti -device with cellul ose insert
CEXARDT & “’\E\E 007/ 003344 PCT/ EP2006/ 006328 7
Det ai I ed Description of the Invention The present

Flg}i?é“d CH?:s\‘éhl)% s &, d8seiiPedr How™g Sﬁuﬁ%tﬁblaﬂ;erd%g?eél‘?%mus

erence to Its artlc ferr
Ié‘rﬁéebmént%'d@ppﬁ@ Br e'E%ﬁPhFW\?e o w%a@@lc atanglards fysegmycin

g%ldﬂ?;bﬁndeh%% GoQLality réanﬁbe-bwmﬁ%uﬁﬁﬂe itk e4iaysed with
séﬁg ar ds elQrtefer entcetco oun eneral) in a vi ks of
wWal genefate, Auantiy ’d’len%t&al e q% ntegpesypeaks o
tti@n bﬁeﬁﬁhiedsfdifdai"drthﬂlosﬁd‘rﬁat rmntaramd Mﬁtytd:ai, of known

cao % Xtc'ria%mbl . regusp?§$1hs eCta{'l g}?ta{ XlnsIr}%edae\é r%%e?'n%he peak of

I'Ses an“ 1 nse Oof OUS an
f@ne imrmnmseppmse‘oangﬁ msttlamd@‘rqjsm;xﬂltknmmrwolsamples containing

W%ncé@ﬁ&bﬁ’%&dmtst I’I@ﬁ’@ p'rG\'h@EQaa nﬁ%@ﬁp@ﬁg%ccgﬁ%y for all
al so be encapsul ated/ enbedded into a protective

fRuf drRe€%-0 prolong shelf-life. The protective matrix
conprises, but not limted to, either a non-

Figure 5 describes a calibrator curve from calibrators for Sirolimus obtained

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

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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natural |y occuring phosphatidyl choline, a polyethylene
gl ycol polyner or a 15 viscous glycerol or sorbitol

w@elaism The devi ce can be used for anal yzi nBCHEP2006/006328

nmetabolite profile and/or for analyzing a drug profile
(i.e. therapeutic drug nonitéring, TDM in a

bi ol ogi cal sanple. Thus, it should be understood that

even if the present invention will be described in the
Detdibed Dgséxdptioncof thnalyedrstioh a net abolite profile,

it isnot limted thereto. Quite in contrast, 20 the

sane considerations also apply for the analysis of a

‘Hhe gresest iineentiqn whHe b glesonibedin more slesail hgréingelow by making
Pé?@%%@"&& %tsoﬁartti&ﬁléi-w Fleel Unthd@meAtd.Ne invention

as well as t'he use of the device wi |l be explained. 25

The deV| ce according to the invention contains (A) one

Dhe presenteidvehtionl Basicallel reRkedtto | £a%hplNAeties efdntaining pre-

Sai d t t which i
B Wi P R BR ST P reRraeS RTBPAIIIS (n Gap B el vial or
weldetd wlich rhiokogtosaﬂ sasupleeftertenoeanungiecat He nddéd dor éurther

éreat’%lQerltnsé%ﬁt e %}?ub?r& &ée{)gd ?S %3@? ééﬁch%%net?f The device

I nvention shou e un rsto
eUppPURes epnimaerti thatt ¢an batrereub atdgontadns \mntehoramore internal

SRhHPR of Wbol@i Qhﬁﬁ&ﬁ@t Ad'drf{ﬁ)rid1 rthe@YnQ@M&l 8{hdards
geonetrical formas |lo as the inser ts into

TRE NP bSrCfQHaé’IS“B’fte'{“rFén'a%iﬂeéethnaapb‘?téF%Yer dpatrix to prolong
stapifeeErie pritettieehiathis codipras@ebu fhdt Bmifea teeldithet a non-

el SR SR Rsn s PRt e R o «
‘pacC!uscglyacrdl\lDrZQ@BitODEGIMmBC’WhEF&@@ﬁd 086 3i28usedB fdr analyzing a
ﬁ%gb%rlﬁ’p g@gﬁf@bggh%ng)rt Q&algﬁkg %% Wést?ro?iu ﬁ tthtg:?a eutic drug

I nsert t e arrange
wepiering o APAt lnb%t%eaw@héaméeeﬂhwdt tsneuwfebr un Fefeod that

&ha |1m$ﬁ€tpﬂe§eﬁ0qa¢!@r§h&bqyl@l tb@ed@%rtm Qifx f}hae fm\bmg for the
hin a distance of 2t

f er abl
%‘?azi’%‘?a‘lfl % ”E)‘Fta§°¥‘?f Br‘?ﬁ‘h‘a’oi/t {?sPﬂbI‘PHéedr é‘i‘eafFFfer“§e if contrast,
ieheimavostisdetationspled appBdioe thedinaBiis bhedeug préfile.
so-called "gap" or "distance" between the bottom of
the well and the insert and/or between the walls of
Inhthenédllowing thieecdnstignting Avmpvaensgs aif tbe davidenaccording to the

m@ﬁﬁsﬁ%q v%rpgﬁmguge ofPiYe HEYiRL 9t veSexprhihell e as I ong

as It allows t ormation of the gap between the
bottom of the well and the insert. Such an arrangnent

Thé Q%Cé (Hcc&QhHQ)@bm}h@ BWEABEE BheAnSf (A)h6ns wPRAKLe Wells/vials,

((ID te the sanmples onto. The de5|9nfurthe
EHEin0at St ionEaReehs S o uuuatsey B b RrBpoL yhigh s ©)
mi;hegnatd:ﬂywttg giateast @mndlrﬂ:hmal neandando FHwbhisert apitldicated as
grfé/xjegge gl]u“ﬁfaerrqbfal {,t el o 1appl ication. This design

princi so ensures the insert is fully accessed by
rom;of solvent fromall sides enabling netabolite or
Bldége extraction from1.5 sanple with mnimzed protein
or salt contam nants. Thus, the pores of the

The 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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support allow a reaction (derivatisation) to proceed
within the support itself, mnimzing solvent usage

war@7abses subsequent renoval as evaporati on of PCEXEHS6006328

derivative and solvents is provided by maxi mum surface
area to circulating drying gdses (air or nitrogen)

around the sanple. The increased 20 surface area and
solvent nobility around the entire support also

presarabl ehibgldiment diei ogtasferi (3 ealdoes thsi hypert to be arranged

gﬂ{rp%é QJQ?I % (51\6%@1: g fiﬂ*egtt p&&ta@@%@%?&p%e insert and the well.

ove-nenti oned gap ows an al nost ree arrangenent
‘Brug. hideej insertt isylocpted abene tig boam ahtherpedypigferably within a

GilstArideadtl Do A0 foltli ﬁ%ré lp?é’Feﬂﬂ:lir R ughsthf BRldsingbhe retainer.

Mor eover, accordi ng ferred enbodi nent of t
0, QERAT S’Hr?%e“ﬂé\/lpé er?ﬁﬁ’y HﬁPF%te theree ig t"f‘aﬁ"(ﬁ‘i‘éleg ‘gap” or
rdwtemkeabétaregﬁduerbotsdrﬁaksthe\mﬂr aha thhansexeszapﬁtrbr\between the

ar e..no refer b arr edvvl
OVEIr ?r%?‘l ﬁe(l)lnaean the 1nsb V\‘llé% rt]heg%ﬁ oetrhertthe npre?ed‘red embodiment

sam otairee lslsumalb;a aeﬂlomﬁ a$ lithdews 38e Suppatien $hehe gap between
t?xléppg{tk Sbfu dréil t tﬁ¥em§'e9t” 88¥n Pen a&%aﬁgﬂggf allows  for

prefera east nedi um degree, pre
‘ﬁ?ljlt‘imé@g?‘eféa‘éﬁ ap@f 85ithy suppert & Puppivitaty ghe ﬁ?ﬂi’é?spl‘)éto The
desigd GUA heP etdgar@g itRE 1ﬁE&rtaﬂ|§df1ﬁinQc€é%HB@rB?y| ab{vyof air or other

@yal I abl e. orosity " {" rredl :
Horgas 3§°HB ﬁ’% insepe tPhénab oﬁ&Ptq g t‘hfe Samp e after
ammmalondmm desmgh @rihepdlodlad emelitosethef ingatteisi fally aedssed by

ltlc?vg or vgr{to%3344 Pcr%Epzoea?[nr%g%égboht?hor drgélexl%rad:l?%n from
wnmlnem(cbonesmmi prafeirdyr sal ddntamindetst Ghals, tholpgnes of the
QIp]ﬂSﬂ gﬁb@' a réz(&lolﬁd [cﬁglvtaﬁgaﬁgxlx)' g) ﬁ%egé’ Qmﬁg'n' glepéuﬁﬁyrt itself,

porosity Is a value between 0 and 1,
fflgﬁgvﬁggf POME e dis2EhAnd @loL Sﬂaﬁeq;tﬂqtdreg?%lt%s teaaﬁeﬁaélon of
éx!%@ﬁs Uepiviadive PRAA s?dlde:&lsays pabﬁhe@glbylﬁlamymal Sﬁrfal@ area to
he represented in rcent E{ rrudiﬁg% g d
FFgLetng mﬁoé"‘% e °pdH 8§e@uﬁ%’d¥t CHE P fv ?u“&‘?{ease
dhasace poraoantlysafemt nicﬂﬂBty 30ond rthe eentire support also ensures

f f . I
igh) BELALG! SRR e pploplipeE A qiRES IR GEhE] Mk the
atwyepoentisnsli gpp ratlloal§ Yz admpst frige armnmwfﬁéleoﬁlsaﬁywithin

i aPhRd R Shprdved clihidtiod of RhRlGiRARY tﬂré@éﬁ the well.
support. Mre preferably the porous support

conprised of a sorbent material for |iquids (aI SO

WMor@rlet,i Sudoddingr heat preférired i edhhodiflent Iofnmreem%ﬁﬁeﬁ afbley device
t he sulgBort is consisting of the |i UId .SOr

Y CFPAPLSHEIO0E, DAY MR ePET Mg~ Db a bt entbgiein the

@epadiser beserts 20e mpbwy pa¢ferably arranged with the above-mentioned

gap between each other in order to allow the circulation of fluids.

Support

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 (i.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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A liquid sorbent material as used in the invention
shoul d be understood to be any nmaterial that allows

waoloawpBsms of internal standards and subsequenPCT/EP2006/006328

sanpl es for analysis to be adsorbed or absorbed

uni formal Iy throughout the -2%-pores additionally

allowi ng carrier solvent renoval by evaporation. The
liquid all owed to being ad- or absorbed by the support
deftread by tloamathie any kind of liquid, but it is

preferably a volatile liquid at atnospheric pressure,

for exanple a liquid having a boiling point |ess than
&ole /2%9 30 degrees Centigrade (C) at atnopspheric
pressure. More preferably the Iqu|d sor bent naterlw
accord| to the invention ri ses_at | east one

whertr Yo h%d g aomateid afplufgactm éad tifpkd Rt efa 4P, e total
gllasr dfilhagsial ginehisdihgaHe sopolapdction -aolideagel., por ous
plastic inert polynmer 35 and porous graphite. The said
porous sorbent material may nore preferably be
Honprpoeditpfis @ valueobstveen € antel.i Bipicilyderigiag ifxeen less than
é qufgpgohé ;é?%z@é to AL f&n P REr pgﬁl Aﬂ& lea? aﬂﬁéﬁél’?% may also

|tosan onj ac, carrageenan, el |l an
%@W@@Slsm mrwz@ﬁsvm@%zslultlpmna the gfrfwétcél byh00 %. The

Ibdr@ulsds§p;5mn&f B Shivahtidss hi@\/ée\ffé%sﬁfp%tf 8 qéﬁtabby% more

ulose or _glass fibres. e ape of
B IUPRred b af oty BAre: FFBANSTE PFUcHY ot feast 70 9%, and
mast poaférablly at lazist 0d d%but preferably is of a circular,
square or scroll or nautilus dinension. According to
the invention the shape of the support or 5 sorbent
Thet eerels suppekipaedstd inhdesinspet ofayt be ofidrly suitghlg| material,
Bt e gﬁéfblca%lyéssoﬁ@réu ?Bﬂd MBI&%P&E dyStHQp;%rBuQrsupport is

sor bent material i xed or Secure

GERpRsEh 9fnat ﬁ%rbwem m@ﬁerwalforb;hqau% plg sameck Jiaaid sorbent
@ucdhaaﬁ Still @ldre @éferébl@wheaglﬁq)oasls( Sondistifg gtk fiyuidlébrbent

support conprisin e | iqui d sorbent
fecPiln) T, Do RngnPURDIaL Gt PEnen WAZOFHGRG; Of sap gabsorbent
matrrthlt he i nternal standards (reference material) as
desci bed bel ow at predefined concentration ready for
addition of the biological sanple. The second is the
A hiqukd sprheny nofterinbae gisee in shefineendion shordde Mhderstood to be

AYORA ek izl NGt t AR WNAYAERTHLLE ihYShsl RLRESIER and subsequent
i rmobi | j sation/ 15 precipitation and salt and

BpRles 4P gnalysieta e adsarkest enhabeer bFF&W‘é%’élha“YthrtOHéhOUt the
SaEP la@8litiolyPAlsing \eadfiet BEveRPRGhbval HytdvaPorisat i al

. for maxi mal exposure to both the derivatising agents
. and al so the extraction solvent to be added for the

Hrealigsid allg@ed nbdraing asit anvdalysbrided ibyt drensthpisdrénolatediahsan be
é@e%hﬁ L& Ui‘cY e%h‘t o ?skg)%fér?@g Fd%ﬁhﬂ:o 4 h‘?d b AMYspheric
own 0 at are

f erence na erial's of te annun
Rr§E8uTep rfor cexap¢ soliquid having ar bejtingdeeint claass than about 250

SPTRAES i fFh dRI(EF bt hemEPSHdrid pAak AN

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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25 anounts of conpounds present in a given sanple.
Preferably the internal standard is an organic

WO 208003314 st andard. | nternal standards as usedPCHEP1966/006328

present invention nmay belong to the sane group or

fam |y of conmpounds to be and®yzed in the biol ogical
sanple. However, they are preferably labelled wth

i sotopes in order to properly allow a distinction

aligivagen Thheliquetdabaibiené sna@riad 1shbowavq31. gnegtdptdferably made of

'bélhﬁgé’lf‘ gfa%gdf%r@s R¥ s%B?rofWﬂX Up GHSB} ﬂﬂHiéQb Irn"t Rfaterial

t he sarrpe romth nterna st an
womtveartiqvégzrlmlwtbcé bujprgfersiply @x%fnfp [ckrculfsn SARRLR 8f sgroll or

ﬁ&&amsn&me&m&vnﬁiécdfam tS ehdenwsRibrathe SALSE BRIthe support or
gndards Sggcn‘l C exa | es for the i nterna

35

FAbmptedal,iseadantede thee InREnT Py o7 "a\i"‘eo‘% fhe dgvice. As
i'nreniﬁahkdi ﬂhf:bﬁbmus Mﬂ&@ﬂrOQﬁBéAt HﬁférEBZﬁﬁ@/ PO 6I2S or-secured
gl Il—lgt P051B8n dinc a: ﬁveﬁls ab?{lel\)l)lra %nrg] i#{'éxc&jre suc @gergtretamer
Ixhdi-ieatmlogd (3 phifigure- Bni ne I - phosphochol i ne 6
GPCho(9:0/0:0) 1 -Nonanoyl -sn-glycero-3-ph osphocho
line 9 GPCho(14:0/14:0)
Tho pprews suaeeHne/PPEAING theeHguil spdwslJeptsrialenamiy has two

fundtighB eXagle ¢RO0W t6 BreXClIeOmIe i SRRRd4rHs- (¥ Rrence material)
i nosi_t ol 7,11, 15

6:0/16:0) 32
SLtPRhbe, bR, R cRsadspARd rPceBbatibns B Ehs do)Rdition of the
Biloyupeca0- é‘armmsm:acbeédmie is lh2 iﬁmélﬁlxi’m@loﬂﬂhe contents of each

tetr ayl IGPS 20: 0/ 20: 0
?ﬂm%lgerglt p OS 101§1enr%’] Yep) [ y%?G 63tel 1mmob111satxon/

AreRifdtdtmoaany Isaktrargi ywexyootbep Idolsg) homtahehttzretmcno from each

\% [ iEHI t - 1. i
@fC{}QcS sgﬁ&%s?c’{‘lﬁée pgpoé g olf tﬁ@nﬁwg tgﬁ? %@%nﬁgﬁg ¥naximal

mu[e k¢ P l'g_gtmdgnl)aetg$1ﬁg A€epfy and also the extraction solvent to be
added for the analysis.

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
comparisons to similar or identical compounds in order to quantify unknown
amounts of compounds present in a given sample. Preferably the internal
standard is an organic internal 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, non-naturally occuring compounds 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.



D3- DL- Asp D3-DL-Aspartic Acid 15N2-L-Asn

j 15N2- L- Asparagi ne H2O D3-L-d u D3-L-d utam cAcid 25
WO 20008033443 n DSL- G ut anmi ne 13C6- L- Hi s 13C6- L- HPGT/EB1006€006328

H20O 13C6-L-11e 13C6-L-1sol eucine 13C-L-Lys

13C L-Lysine 2HCI 3() D3-L-Metl B3-L- Met hi oni ne

D6- L- Om f D6- L- Orni t hi ne HCI D5-L-Phe

| D5- L- Phenyl al anine (ring 5-phe) "D7-L-Pro

TdMelX Proline D3-DL-Se | D3-DL-Serine 35 13C4-L-Thr

13C4-L-Threoni ne 15N2-L-Trp 15N2-L- Trypt ophan

D4- L- Tyr D4-L-Tyrosine (ring 4-tyr) D8-DL-Val

Hipidk - Vval i ne WD 2007/ 003344 PCT/ EP2006/ 006328 - 12 1

Acyl CAbuddviakidES ADRMGYMel | ON FUull nane Sl de Ebdmbats

| engt h____Dg__GQ_[__E__'Qrmf h\/l 1 Carpiti-pne—HG--C=0—5-1P9-CO

[d9-t ri net hyl ] Carniti ne HCI C=0 D3-C2 Fatty acid chain

[d3]-Acetyl -L-carnnitine. HCI C=2 D3-C3 length

% 3, 3, Smg&mm opi cmydxanbyn Sphibg Y- Jnanaephbmoc@ﬁs 03-C4 6
4’ 4’ A 3 Dllf \LE \ car n| nao_HCl |: I"7 f\:{lr

[d7] - ICBEBEPERY I - SR Tk R 1 ;-G

[ 5, 5, BPctdB4:0a) enya- Dlthtrameaahml tnrgmerOH@hosp@hdlme D9-C5 28

[ d9] - Fsovateryt=—lr L5 aGds tercS B 5T 0Ny

[ 6, 6, @Pld@_lwmﬂdano IIt E carnﬁﬁl ne. F 085%1 h% D3- C8 32

[8,8,8-d3]-Cct anoy carnitine. HOl C=8 1.5

1,2-Di~(3,7,11,15 tetramethyl hexadecanoyl)-sn-
GPCho(20:0/20:0) . 40
glycero-3-phosphocholine

1,2-Di-(3,7,11,15 tetramethyl hexadecanoyi)-sn-
GPSer(20:0/20:0) . 40
glycero-3-phosphoserine

GPSer(6:0/6:0) 1,2-Dihexanoyl-sn-glycero-3-phosphoserine 12

Amino acids

Abbreviation Full name Comments
13C2-15N-Gly 13C2-15N-Glycine

D4-DL-Ala D4-DL-Alanine

15N2-L-Argl 15N2-L-Arginine HCI
D3-DL-Asp D3-DL-Aspartic Acid
15N2-L-Asn 15N2-L-Asparagine H20
D3-L-Glu D3-L-Glutamic Acid

D5-L-GIn D5-L-Glutamine

13C6-L-His 13C6-L-Histidine H20
13C6-L-lle 13C6-L-Isoleucine

13C-L-Lys 13C-L-Lysine 2HCI

D3-L-Met D3-L-Methionine

D6-L-Orn D6-L-Ornithine HCI

D5-L-Phe D5-L-Phenylalanine (ring 5-phe)
D7-L-Pro D7-L-Proline

D3-DL-Se D3-DL-Serine

13C4-L-Thr 13C4-L-Threonine

15N2-L-Trp 15N2-L-Tryptophan

D4-L-Tyr D4-L-Tyrosine (ring 4-tyr)
D8-DL-Val D8-DL-Valine
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1D3- C10 [ 10, 10, 1

D3-Cl2 [12,12,12-
wm@30hd33pd 4, 14, 14- d3] - Tet r adecanoyl

0- d3] - Decanoy!
d3] - Dodecanoyl -L- C=12 ca

-L- C=14

-L-carnitine.

HCl C=10 F
rnitine. HCl
2BCT/EP2006/006328

carnitine. HCl D3-Cl6 [ 16, 16, 16-d3] - Hexadecanoyl -

C=16 carniti ne.
[18, 18, 18-d3] - Cc

Reduci ng nonosacchari des 30 Abbrevi ation Full

-12 -
-L- C=18

HCl D3-C18

t adecanoyl carnit

i ne. HCl 25
name

Soyhamhitind83C6- G ¢ 13C6- d ucose Pyruvate/Lactate 35
AbBreviAtioR ot ¢ WIPMIPA™03344 PCT/ EP2006/ 005iieachain dength
Cray T : < -
33 nmet hyl ] - Creaﬁl n |tn§ei grl ImTl'J'-r'wsuppressant S c=0
Mkgeevi ati on | FO{[dQ-tﬂﬂBlﬁﬁlﬁQ:arﬁﬂﬁHmt s Asconycin  c=0
Cy_cj_gsp_o_r__j_n_D__lD 32-Desnet hm(\/r anam/m n Lol ngi cal
SarfA e 1.5 A b| oI[Q?’@r‘\@%tY' Ls%fﬂﬁl"é"ﬁ% used |n t he C=2
IlI UTI DIIUUI u L
Pé[cgtl ng to, Cau§§§3ﬁ§?ﬁ'SQ'O’}JYFF%%'{‘“'?FQH@i fe pr livi §§3
onaNl sns,  biol ‘{K}A@-@h] Elfty‘?ﬁ-@.sc%ﬁﬁme%%h as growh gbg
digestion. Exanples of a biological | el may
iDigldude, but ar e[d?d;tsobutyryltlem:hrrtltmeb-lonod, 20| cell C=4
O3 %Pm  pl asma, s“v'é%?,‘d:s]'V%J@ﬁyhlaFa’?'}"lﬂ-'é@, senen, fecks
TR ; ik Ttes— ; at
erfusion, synovi o lr'e’f)wed,lLbom'et n'arr'ovv, cerebr o- spi naI
Dwgsed, and washi [feme-dbruxaksydi-tatniammei es (e. 9., c=6
j i i i t eet h 25
Pe&¥er abl y, the lﬁ-%ﬁﬁ@r%@noﬁlmf@tiﬁeﬁ% liquid sanfr.
%éiopreferabl e WONRH O3 =GP E HeERs ik
D3-C12 [12,12,12-d3}-Dodecanoyi-L- C=12
carnitine . HCI
D3-C14 [14,14,14-d3]-Tetradecanoyl-L- C=14
carnitine. HCI
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
Abbreviation Full name Comments
13C6-Gic 13C6-Glucose
Pyruvate/Lactate
Abbreviation Full name Comments
13C3-Pyr 13C3-Pyruvate
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state of matter with definite volune but no definite

shape at 25C, |ike water. Metabolite profile 30 A
woreaoaroedsus e profile as used in the invention sPOUEB2006006328

understood to be any defined set of val ues of

quantitative results for net-abbtites that can be used

for conparison to reference values or profiles derived

from anot her sanple or a group of sanples. For

Crestirioe, a netabolite profile of a sanple froma 35

HudeeRtbaoat | ent [FiGAme0e ST gniTicantly di fdoglnkdlits T F OM
1_HELabQLLLﬁ_pLDkL_Q_QL_aﬁ_SaﬂDLﬁ_LLQﬂLa_S

{ mlarly
mat ched heal t hy |Btmethyl-Creaiidii2007/ 003344

T _ CDAAAAL-OOAADQ

CIrcr2U007U00O0420 = 14 L TveEl AUl I tcS, DULaII as, UUL
not limted to am no acids, peptides, acylcarnitines,
IMYLLEBRRTSS8RRES | | i ds and phosphol i pi ds,

. A%inme ts
iggrégg%gtadecad%gqgf?eéklds, steroids, bile~%acias

and gl yco- and pghasejw | pi ds can be detected and/ or

i pid species

anenabl e to nass
e T nventionm ar
fir

Cygipsearip Brret i ¢ anal yses accohding to

F SR

e ' part

cutar,

16: X _ (where X,

t he dedree

of saturation, ranges fromO to 8 in any given fatty
acid residue are shown. The lipids include al so
sphi ngol i pids 10 and gl ycosphi ngoli pi ds. Am no aci ds,
BibleficadiSamepléct ect ed and quantified, are proteogenic

or non- proteogenic am no acids. The proteogenic am no

aci ds and the non- proteogenic am no acids, as

A bhitlegitaldsamplEadd 8séd imrthe pnedm;rqredhoqlda)e understood to be any

d%?xyﬂlg aBim Iélgﬁﬁ ftroo n?:?p(fge? ‘b?aQ)rl %.ff%c‘ﬁé? eﬁél Br xlﬂrlﬁgt Hlegamsms

degree of satufation an nges
tg?k?éwah@m%@ﬁ dush eaﬂr%‘@tmevé@ﬂwt@ﬁd/ or anal yzed
Exanples for acylcarnitines mhlch are preferred are

SO Ilsted ] le 2. 20 Mon ari des are
E%?é‘l‘%lFakﬂ Y rbé(gﬂ%‘Fﬁg SamPHofavel F g‘éfr BEhyQF dtgided to blood,
deMaoil es: eﬁpémnmacmwadeea:ar exrﬁiesd)lbd)dit setuim glabima, sweat,
vag1na§ ﬂél%s, rnV\Q 2fg(c:)gs/ or%%%g'és,Pgréa%Ezrggﬁ{ %ggi%ezss ly_rrjllpq{, pleural
effusion, synovial fluid, bone 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.



10

15

20

25

30

35

1 Table 2 Lipids: 5 Full name of |ipid subtype
Comments Il d ycerophosphol i pids, sphingolipids and

WE-2000903d¢4 d chain gl ycosphi ngolipids | ength BEIEP2006/006328

sphi ngosi ne None 10 Cer ceram de 1C6: X - C36: X SM

sphi ngomyehn C6: X - C36: X Sph4pchol

sphi ngosyl phosphoryl chol in None Sph dh

di hydr osphi ngosi ne None 1.5 PC phoshati dyl choline
Metabolite€4A6sch Plasphdaphathody linosi t o [aGdinK - adid6,; Xpeptides,

g}élg%ﬁ‘fiaﬂg%: g'}qxﬁﬁg}:l neﬁfe&l 15?18:4 &-é Rﬁgé&g‘%hﬁidf prostaglandins,

Pyémesvghaﬁtwmpmgpt@ 1Oto3yoct@BZaRiendlS ackds, steroids, bile

%ngl‘g%gﬁi;?pﬁ%g %g{l ?)gxgl)lb%‘lﬁcgl{ﬁsé %%11 bg%_etgctegg.r&%})r quantlfled

pl asmanyl phoshati dyl choline C4:0 - C32:0 25 30 35 WO
mﬁﬂpﬁ)&ﬁ34%&%6&5%0@ﬁ¥t0£}@32&enab1k6t&- nfBsNSpédidifetic analyses

CLRUSCR T AR Sl TR 5 S b spci
fr@huC&m{ ¢o aléllGdXFEwh_eFe RhehéPHegryk alf saturatib@, rakges from O to 8) in
%y Cgll\ns% faft{)F aHIdSre@idﬁel Qllenghown. 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.

Acylcarnitines 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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Xl e Leucine/lsoleucine F Lys Lysine F 1.5 Met
Met hionine F Pro Proline F F1 Arg Arginine Ser

w@er07/0e3320 Thr [ Threonine F Val Valine Trp TrB@I/8pioas006328

F Tyr Tyrosine F 25 ADVA Asymmetrical di nethyl

argi nine LC M5 nethod SDVA Syhmetrical di nethyl
arginine LC MS nethod dn utamne F Asn Asparagi ne
I 30 ((~ Nitrotyrosine 1LC M5 nethod F-I

TatleaXyprol i ne LC M5 nethod Kynurenine LC M5 net hod
13- Hydr oxy kynurenine LC M5 nethod 35 WO 2007/003344
PCT/ EP2006/ 006328 -17- 1 Non-protei nogeni c am no
Hipidss 1 abbreviation i Full nane Comments FO Orn
IOmithine 5 Cit GCtrulline F Acylcarnitines
abbreviation Full name Comments 10 CO Carnitine (free

carnitine) 1CO C2: X to C18: X Acylcarnitine 100:x to
itGeviaties: X- OH t gFull A8me-of Gpidshlityp& 18: 2- Comments
‘H}‘EIFS)(W aG§‘| caFA t: Re ﬂ_l ﬂ_l (‘Q f\ I'Y‘ +n (‘ 1') n

C3:0-DC to C18: 2|®Brcesophpirhalipids, |se‘a&=ﬁPPPWé§"5(*‘attY acid chain
Reduci ng nonosac (dig¢dsphfngalipidavi at i on Ful | nangleagth
Coment s

Sph sphingosine None

Cer ceramide C6: X - C36:X
SM sphingomyelin C6:X — C36:X
Sph pchol sphingosylphosphorylcholin None

Sph dh dihydrosphingosine None

PC phoshatidylcholine C4:X - C46:X
PI phosphatidylinositol C4:X - C46:X
PS phosphatidylserine C4:X - C46:X
PC (a) lysophoshatidylcholine C4:X - C32:X
PI (a) lysophosphatidylinositol C4:X - C32:X
PS (a) lysophosphatidylserine C4:X - C32:X
PC (e) plasmenylphoshatidylcholine C4:1 - C32:X
PC (e) plasmanylphoshatidylcholine C4:0 - C32:0
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20 |

abbrevi ati on | Ful |

H [i Hexose |

P dH Deoxyhexose 11 25 O

name Conmment s

hers

Cr JC 30 Sperm di ne

waL@nB3met hod Spermne LC M5 net hod Putr escPGEERIB0OBI6328
met hod Dopamine fLC MS nethod 35 Serotonin LC M5

met hod WO 2007/ 003344 PCT/ EP2066/ 006328

-18

1

Prostagl andins LC M5 nethod Hydoxyei cosatetraeneoic
(HETEs) LC Ms nethod Pydroxyoctadecadi enoi ¢ ( HODES)
AGnive aeitdleod 5 Leukatri enes LCMS net hod Thronboxanes
JLMS nmethod Bile acids LC M5 nethod Sterols LC M5
nmet hod Cholesterols LC M5 nethod 10 Vitam ns and
Pooteinogenity aminaadidy ug net abolites LC M5 nethod 15

Lnvention

T ug—profileas—usedin-thein
sho%‘ﬂ"ﬁ‘é‘ﬂﬁﬂerst&'&ﬂ‘l‘@‘be any defined set ofComsnemts
OK‘EM mtitattve 'Ralf'xiir s—for—ome—or—more—drugsror—oruy
nmet abolites in a|Spec %ied sanple. Moreover,

I pmMigs uppr essant|gsgstispeal f1 ¢ 20 exanples cap also be

getected and quartifi r_ex r rofile

QE |@lut r anspl ant |Gatthmitacbul d gi ve the physijci an the

| pdi-ate—eireul-gt-rg—arpunt-s—of—one—or—nore—drug

t|Ret®si es i n use,|PASRY1aRAIN e dosages could therefore

b TECT easedoT LE&,ICIE%bl:‘UI accordirmg—to—the—quantities

measured to achi eVe Pest therapeutic range. [Such an

analpssl s 1s desi daakagheas 25 therapeutic drug

rmani ' [ munosuppressants _in_accoridance

wi t FXle Leucine/Isoleucine

K Lys Lysine

—I\Z- Met Methionine

P [Pro Proline

R Arg Arginine

? Ser Serine

T Thr Threonine

v [val Valine

W Trp Tryptophan

Y Tyr Tyrosine

' |aDmMA Asymmetrical dimethyl arginine LC MS method

~ [sbma Symmetrical dimethyl arginine LC MS method

—Q—— Gln Glutamine

Y\I— Asn Asparagine
Nitrotyrosine LC MS method

B Hydroxyproline LC MS method
Kynurenine LC MS method
3-Hydroxy kynurenine LC MS method
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|tk

‘novering mat er i gexagcording to the 20 invent

the present inve
that nmay be used

WO p0w7lod3340r prevent activity of the inmune

ntion are to be understood as drugs
in imunosuppressive therapy to
SYBCBEP2006/006328

Clinically they are used to prevent the rejection of

transpl ant ed

organs and tisslies and in treatnent of

aut oi rmmune di seases such as 30 rheumatoid arthritis,

nmyast heni a gravi s,

system c | upus eryt hemat osus,

Npuoiproteitiogenircamind aglidser ati ve colitis.

| Munosupper essa

nts as defined herein basically can

tost
=+

ati-cs,—antli-bodi-es,
Fthtthophi | i ns. RBPEF®M%d exanpl es of

bdakbrasstién ed | Fan hesde groups: gl ucocorti cojcdments

MAYNOSUPPET €SSap] u | Vention
arie 35 Cyclosporin A Sirolinmus, Everolinusi and
Tacrol i nus. WD 2007/ 003344 PCT/ EP2006/ 006328 -19- 1

DGaRsMaton Of

the Standards The internal standard

a_corlrwf?o_the invention is preferably encapsul ated

gmg;;gy;&pnﬂTWK};%ﬁ}gﬁ:ﬂ‘Tﬂ”¢ﬂTﬂ1ﬂﬂT7urﬁnﬂ1ﬂi i
pr ot('é'cfl ng the in ernal. 5 standard from deglrda%g'a f'%tr?

of the internal

Ceacivigky can

and nicroorganiﬁ

encing’t
protecting/ cove

god chemical reachdnttirdey(rBé tohitle) use. The pr
Arybopemitinerany f or s of breakdkmngwC2&X
L f ol .

ehefm-eat—Rredi-fi-g
58Py RS &?:%fhﬁ%é}gﬁg&&pni%f sunl i ght,

process—t-hat—10
IE%?)?%QQ% 18:5-12@‘ 1C

ction
id_chen cal

I'n particular preventiondH om any

acylcarniunes _ . . .
outco a quantitative ang@gsis. A
ring material as used in thel invention

adq%iqn roducts,

shoul d be under st ood

or designed to s

to be any material for shielding

hield the internal standard(s) 1.5

R&duding nl6gbs4edtazidesThe protecting/ covering nateri al

according to the

i nvention can be any nmaterial

& for pr

RACLdRE st N | NLernal

Standar [Egunenen
Luence as nentioned above. il The

ne-of.ar.akbl

on

|l oo B oy

Feretr-abry—€onp 15333 at—east—ene—ot—=a pGI YAEt—a
i cel l e-form ngl| ound, a |iposone-form ng conpound
&nd a pol yhydr ojyeokpRedNd, or any m xtures|thereof.

Lf the covering

material is a polyner, said polyner as

used in the inve
and under stood t
such a

d,
§§ﬂ%§?nof at | ea

ntion is 25 not particularly limted
o be a high nol ecul ar wei ght organic
s having a wei ght average nol ecul ar
st 500 g/nmol or at |east 1,000 g/ nol

@bbrabiak@ast 5, 00@ub/miale Or at Teast 10,000 glcontints
whi ' ' ' structure
€an be represent|fdeatimnea repeated small unit] of a
oot —A—Sy-hRt-het+-e—p1 i i
Spermidine LC MS method
Spermine LC MS method
Putrescine LC MS method
Dopamine LC MS method
Serotonin LC MS method
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30 manner known in the art such as by addition or
condensati on polynerization reaction of nononmers. The

w@oloyeds4of the invention may al so be a co- poPGIEP2006/006328

when two or nore different nononers are involved. A
honmopol yner is a polyner whith-is formed fromonly
one type of nononer. 35 The pol yner according to the

FRveRtter—-s—pr
honmopol yner or SE g%n%r a mxture thereo{;&vl‘ﬁénethOd

WeT ght _aver age Hmbﬁrewoégteeeﬁe&& (HETRYET T DL MY ok
1000 daltons (Da). Nbre preferably VWD 2007/ 003344

PCT/ EP2006/ 00632&drox26)ctdd¢¢ahlyﬁmt (HXDDEE)dI ng t@CtMe method

pol ypropyl ene gLy'égtfiefFﬁsG), preferably PEG 1860VH vty

4. 000N 0,

a—wetrght—averag Pa
as it is sol ubl Eha?m?axgem e with highly polbr Smsthod

'ess polar to umppelgigssol vents. 5 IT the covetlME method
material is a mcelle-formng conpound said lconpound
as used in thestearvienti on shoul d be under st oad M® nie¢hod

ay-—coppound-whi-ch—can—i-pnduce-subm-croscopt

aggregati on of [AbCEsErds, as droplets in a cdIM$ gthod
[Systenmr—The it itla]-‘-IUI 4] o~ xfunpuurlu accordr ng—to—the

invention is 10 preferably a surfactant. A jsurfactant
as used 1 n the [DAEMAPAJgSmatAGRISS 00d 10 DE1aNYS method
nd t hat reduces the surface fension

bet ween two liquids; or any surface-active agent

whi ch increases the enmul sifying, foam ng, dispersing,
1.5 spreading and wetting properties of a product, in
Bena prefite any organi ¢ conpound whose nol ecul es
contain a hydrophilic group at one end and a

ophilic group at the other end. Suitable

rt“&c?‘é‘?fﬂ?, Fomsefisim ¢he jigrertion shoyld be nedepped tenhe any
cvdmiwt Sdti 6f SMhEQCdfaqﬁaﬁqtltBh% &edhity tbh&nsUsf acarandmlgs or drug

d ) 2. t h t
RO sPrr s oD E oSt e OB IRG S STy 45 specifi
dxfampley eatizdso dhaldtectbe amldw:_&tmm tRorbexaaumyle C angragtofile of
X“l&&!?ss;%‘iéﬁt ;pa;“enq @Bhidz L%g\; tht[sn éqrgﬁ%%gg:j?h qﬁ]rﬁ’écﬁgtre mrculatmg

consli an aqueo core In  one
grhospiso bf |9Iﬂd ¢1aylm'rs dmge@lhqr@pmnVeylsva@@dnégur@lrdpggges could

Pl fBES be Qflcre%ée@toli‘ecfeéémﬁae[&%?dlhg thai@eduShiti&s Rleasured to
organs._ A phospholipid as used in the invention is

ARt RAR ItReTaRS UGN SiRREC naSUSth  aPheanalysignds sHetiEgated as

ﬁ&ﬂ@dtﬁﬁ: QRO RPIOBI RIS gCTIMIL minﬁglﬂdsﬂlip@reé‘sliﬁbs &% accordance with
[ ycer ol an d fatt

GBSl R FRDAR AP G B0 0Tt E e TRy By be vsed im
iprraﬁaoaj:;bgresheeItlhpm“raofi)ﬂnbimgoxcmrpmmdacsway of the immune
%Qeiﬂh(allrﬁ.&ﬁly 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 immunophilins. 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

Worea0g0d3h4 i s a pol yhydroxy conpound sai d conmpORGHER2)06/006328

used 35 in the invention should be understood to

conprise at |east two hydroxyl9 groups. Mst preferably

t he pol yhydroxy conpound is sorbitol and/or glycerol.

WO 2007/ 003344 PCT/ EP2006/ 006328 - 21 1 Preferably
Eheapsidapionl af the Stgodaddsg to the invention is a

m croencapsul ati on. A m croencapsul ation as used in

t he i nvention should be understood to be any

Bt ipstnalt stendard areersénddalths inygntien iy prefaeatly encapsulated
witaf ar ablering %Qﬁé‘r%ﬂl br Caﬂﬁé'éteﬁg daategnRgdptstet®h£aBR internal
their contents n 5 brokengﬁ% pressure di ssol ved or

$taptard firﬂmpadretgfé tgn apd ehemigalsrect VHE PriFerdPi g5 The
}}S)foeé(ﬁfoabbiytlhiauﬂeﬁ)dil staptierd Ofonl @sgraidasion 14 chemical reactivity

r r ef rabl Iess than_10.m. cr ter
cand prevtin% re%nérr a%ﬁ'rgsl %§ & fzrﬁly o] orﬁ S%Sﬁ‘é‘fal mofgtn%[tlon of the

interaad latatct?ddl aueh a3l prevemtden d§ the ection wf suntighbriempgfrature,
MPr ﬂS@ro@P&naégEP pfrpg QIQQL@&S ﬁlte@pxlxﬁoﬁ eg‘%ﬁﬂhhﬁgy rocess that

oxl dation an radat 1 on processes, Ne%
trangforme| fhe| Hﬁgrrsqieqstﬁnﬂaf% intph Bregkdogan ea&eﬂr%daftm ipgoducts,
ey Mfluénciigidadchicafld JrQ QhoPR-@ive\Walirtid.c quality
control material based on m croencapsul ated

conponents. This is typically achieved by drying

A pretentthg Adovetiagdaatsialng wiedan tpeoheerttafh shojlldese doderstood
’tvc\)/I l'.t)e{]a%?%l gtg VLF rgsfh dt%?églé dl(e:%ll ggcllmds reerfé thgaxgtergafistandard(s)
%ﬁW@ﬁQﬁ%ﬁﬁ¢wmnethanol m xture for phosphollplds.

Typically addition of water to these sanples induces

m celle and/or |iposone formations to occur, and
Eifoquatessingr coveEe iratsFiah| acserdiRgefhdbesinyisatips can be any

b ReRNI duli Gabllé mreplt&slcna@ tigd iﬂl@Histbﬁdﬁhﬁ frofRea env1ronmental
§§SS|ble in water. . For e device

r

GEBPY of. TREOT o HAe: ST Hn i e e ipb P qagr Qe o the

inuentadrh @refelrateint compripéat tledbti sneaok taomyamnu at morelle-farming
S r [ P

Fah0e, S RRREb AR Sombal AgRARE SO SrbPER una. or
antyamdpetiuges therpef. enpl oyed in the device. |If an
encapsul ation is provided, as the final step, the
encapsul ati ng/ covering material, preferabl in a
£ the springmpderial issa pabymett gaidHRe %Wﬁb&?tuﬁeﬁdpd&eﬁﬁ"entmn is

fidtepdrificldidy) limjtedndkad dnideist6od td1Be lr?nﬁlghtﬂloﬁﬁdldirwaght organic
into the

TPRAPRE Sucbiat PR m Heidil b o e welhE g dedet s00
g/ mdt o acteas8(,?Q0 @i nalltear atalerve 5, Qdﬂegstmpporta_tnaystbéo 000 g/
ﬂngls% 1@ 1§ %Itge; Exgt%\ﬁltl o(r) %gf-n%e%cp Ivﬁﬁ)t ‘e'é%ﬁhctb f c!nrl]tb%rrgﬁl'esented

stan S an covering materi ont
t@ugpmppated small unit of a monomer. A synthetic polymer is formed in a

manner known 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 (Da). More preferably the
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Multiple Device 35 A nulti-device as used in the
i nvention should be understood to be any nmultiple

W@ ewi7oes44 oi ned together to forma nulti-devi CRCHERIN0GB06328

a mcrotitre plate standard format. WO 2007/003344

PCT/ EP2006/ 006328 -22 1 A nmr@Ootiter plate as used in

the invention should be understood to be any plastic
sanpl e hol der used in biology or chem stry research

fpalyrhert iageording teri threotinvemtigi atse sstpolgethgienes glycol (PEG) or

PRI S Rk SO B U
segiptdanerdightsoh pbewniyd809 rD%t 2s 3t isceolabipilonrmisaibl¢ swith highly

BB?aﬁérﬁﬁQ@E%o@&Vt%r@épM’ﬁ} koWeAmNsions  (e.g. dianeter,
spaci ng and depth) as well as plate properties (e.qg.

dinmensions and rigidity). For the nulti-device the
$ﬁlﬂl€e d:es&fih@trhé)lrérﬁﬂ 1§%3ﬁicbué4f&§n§1@rf@&ﬁ§8ﬁ§d aaid lddmpound as

above ap The
N3P i 050 e o GeuREop P Cofpoht selcimpound which can
madlhwl esbmigrogtaras afggbesgatm ek amptases pasfdrophity in a colloidal

rs?ét@hpeq‘h' n Iﬂltcellls ?@ﬁh \%J‘]Murny é‘ce%P?Hi‘gﬁg'S' )ﬁr}[%g d){&Jeeé;tion is

retal ning structure. e porous suppor
Pﬁ?ferqfilylarﬁl@f%iﬁnét andards in a dry state; optionally
m croencapsul ated (coated) with a protective or

cover 9 material or mxture 1.5 of chemcals, for

Bx SHERETIRYI S rHFdelf theyRyEntopols PRASTHEAT d9| BH@TYhehemical

gbmpeﬁﬁh ﬂfatsmdmdesltheTlaerﬂealt@asidﬂl lmutxxréd@i e@wbOligRids; or any
hege devi may al so ve a,. different

PRFRLT<CBVE Safalinish BivEResr ear& B i8e” setvpec Grpersine.
aelrelaslm@lanel webting (prppertiesc af idbmpavdect, vimt pantidulaplany organic
Con?Q{lﬂ&'&?ﬂ &0%@&)&9@ cgi?ﬁllhtg B;glgll csgr'm%egt one end and a

al nin novvn met abol 1 tes an
HpaRlaiticr althangt theeothies oerpt. eseﬁablfdeurfav@mts qmmlmlcptmmc

aﬁldﬂﬁ@dnbxﬁ\iohﬁe Al @M PHNe RO U EhcRentdNIRERLANY 1R B€rfactant is
r tu\l;)zan consisting of a material, which is
t

Bgé? Bbﬁ(QBY and derivative resistant, wherein
an extraction or chenical reacti on can take place. 30

ls (indicated as referenge n er
OB Rl Rlafertf {75 Wi bR Eriie LEBPGRE oy @ fngund as
heedin dhe 1fw¢rttgqn §hodlidch¢ edidasstpdd tprbd:agu roen‘ﬂgoumdr which can
ﬁ&ﬁé&ﬁ‘hh@&l m;&reoaicz\%s%c%g gémsxgﬁ{lg of raﬁf ?é §¥9%§1}%ﬁ6sed in

one fil (4) for  separating on SIZ
Bhe °6Fn9f6rF§1WPP§P’6‘f laypres, d@ﬁicte csrléﬂemﬂlyes - GBHES | epgymes, or

8ther @bkt H{tRs AW ithAlet Celis bP oFgHy. € 1 for di scharging

the filtrate. 35

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 glycerol and fatty acids, with a phosphate group
attached. More preferably 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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Afilter contained in the well as used in the
i nvention should be understood to be any porous

woreaoedzh4 a |1iquid or gas i s passed through i nPGF/ER2006/006328

WD 2007/ 003344 PCT/ EP2006/ 006328 -23 separate the

fluid fromsuspended particul?dte matter. The filter

(4) has preferably a pore size of 50 to 0.01

m croneter, nore preferably 5 to 0.1 mcronmeter, and
Bregavabiyr e theef enedyppsildtionm Oadcardirgongver thédbsinvention is a
BE&B%@%}JS%iatéJlgeAfﬁlk& néag)sum rﬁag%&oﬁh;echgfmger{]éon should
m crone ref era ccor di Ing to the invention
behaintersteed (tg) bg @Woe@aa@@ukﬁéﬂmeﬁ migEoCapI Y gst V(lzyham small,

Isﬂeeerauw eﬁlcf&)copi\brcﬁgy@res bE8g0dd |t€t réléasea%efrdb&gteh@s when
%FI nventi on preferably opens under 10 ap

P|‘?3{J§5?SSI“6F081%§P1"FSd‘ch é‘tf"ﬁfieégmaef “Cb‘llaerf éPSb‘i%PS“ICS of the
1hemeb150&em}ably hEhe 4 edidirferD b 9848 @hhf moefmﬁcabhgeter more

appl i ofthe utlet(

Qi ol o ReBH, e ket el epls gy man 1
wfcrpimeternsert (2) can be appli ed in order to ensure a
flowfromthe insert (2) to the outlet (5). 15 Kit The

devi ce according to the present invention nmay be
Migroergapgytated ningenaal ftgndagdse apgigabpstain VierasaPsy sterage and
élﬁpﬁm%fé&% %B@'/s@iblgeﬁegbﬁﬁlhf xRiRldd 8nlNeariiQidPipeédesses, and

kit as use he i nventi on shoul d be
‘S’ﬁ?ﬂ el?%‘teoadr eltiydy dADE sShetisifes Thsr migcpgoprrRSUIaHPY it preferably
ﬁﬁﬁﬂéﬂ&ﬁﬁed nml usteparef sjhlilﬂwdleVI@ﬁheﬁabbnﬁ'gl pfrexmaﬁalt | odsed on

abok {L§S for tatlvte ta{1 Hq)}ya ¢ ]
rfancrroencapsfl et abothes usugllf YP§ae gn Ao W th ng {nterna
%naﬁgatdscmd pttsetrrpmmmted/qapmlas dswnwltﬁmtehewnvne mategial in a
&Wér&eﬂ?&({ cQr Ji fedifle ts!b@veq{tei%? n&lebé‘vc%%so‘?fhﬁaﬁk@' @ %hi’&‘roform /

used 1In an appar at us quantitative anal YSI' S

ehangl antrtere fex aﬁmsnabellpwrsofmpecqlw adgitinrp gif cypter to these

s%ﬁhﬁﬂille@ 11§Q{h&:sapﬂ?d'e@1'éusam“1&ﬁ)%0ﬁ%) lfatrﬁlbeiahaertb Wekhir, and
olite

for tnlg}etsg?f,lrgtre% ? nog{,]%%&r ow&[nélanﬁ Hapahlhc protected
dmamﬂurrtg; isythermadngdo{«aRle iatwhteast one device as

defined above for derivatisation of the drugs and/or

net abolites present in the sanple and for subsequent

Rort esemptm e tdwviatens vprtepaesst gsb)foldowsisThe internal standard,
éQ@&@écPEF?faeJmfﬁle %Bﬁzeﬂ@a{é%lb@&w enLALHENR L HESSt onto a porous
spectronetry- based ana égy dat abase for
Sipporhgnd lifd- sThip Pcrﬁée |19sr|e§eat3 Réveppartaina stapdard or

PhsH Bﬂfrﬁ”):rx@eﬂ dtaRdartds tohBe eMRitddOoih BlOBEHCHEIf an encapsulation

1% g%g{u ?ilb%lpél?‘ {P{)oftgg%%g%#%ﬂita gtg/ ceor\]rgxblln% ma&erxal preferably

in a suitable solvent, is put onto the support 1nclud1ng the internal
standards (i.e. the insert) and dried. The insert is then inserted into the well,
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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WO 2007/ 003344 PCT/ EP2006/ 006328 -24 | sanpl e ready
for analysis by mass spectronetry. This enconpasses

wee@cosses of extraction, derivatization, desBCT/EPR2P06/006328

and concentrating. This also includes all possible

conbi nati ons of sone or all of2t-hese processes in a

fully autonmated nethod, preferably incorporating a

liquid handling systemin 5 conmbination with a sanple
@enﬁcxiOItmgablaie\asce$echusahplxavdrraatri shoalidbe anidengtood to be any
?é’étf‘cesax% ) cf‘erslt}@ﬁ g tqgl\él Cor @héﬁl{j&?éﬁ e\éH]kg facilities. The

evi ce, arsanp i pettin Vi cée an
Fi'éﬁﬁ@}éﬁ? Zdeteo ﬁt%}éﬂlréewaﬂ OFq@ﬂldeﬁ andithe gs@ystb’e faraBiomolecular

@%ﬁ&dlﬂ (63533 ii‘lVF@Q6 Or t?ﬁi‘éﬁilg RS eINETgd, BHh 601886 shfhple wells

ﬁé- é anlﬁ devi ce t enabl es accurat e aspiratjion

nged JB i Py TETtAngRiY mIEs Tte stomdard Lovsrnsnpeld simensions

(ﬁ.g.\/dﬁlnﬁetémgspméﬂfg(ﬁnd Eleptgi) alsasell s |pﬂﬂalpd-op5hgﬂﬁ| (F@ dimensions
te e be operated via a conmputer and software

?ﬁarﬂghﬂgy liquid handling system 15 A database or

data bank as used in the invention should be

4 F‘B{j%ﬁt tltcﬁa R% tl@@ysa(fﬁé lcf%gl:lilgﬁorqfofd x@st%rﬂ'gg%gxa&)ghents as

ease an spee searc trieva Ata
ﬁﬁé’éloélﬁéc%‘?%’ﬁeﬁtwleanghysqf%rea@%é‘éﬁ mpultindevien, énrlides a porous

SH fd fRh dERNI6Q06r ERsDIVFBSS XRRIPIEL PrbfeYably retained in at
ySl S, Y\:t#er ei one _Or nore reset 1 ONn 20 palrs are

H°n§p"é?§ Y AL 9%%%‘%%%& ?F&“i‘légrsé%w%gﬂée PAERMS support
hes aleﬁibletlaedny iretok riovxmtfehazgrrmhﬁamm [at taerdilryt Iw;tatd ;S optionally
%g%{(])t%lﬁfga? {e% {? Eeﬁig V\{lar élr erS g qgvegtgrof:oav%gl g.l.ﬁléltenal or mixture
gbtcaleneehlso rfor | e¥aerEe t p@yefaryéem @lly tob gk Phbsphathdylcholine,
BRRLAR L ’bfbikdit ernal standard to calculate the
concentration of the targeted netabolite. The interna
standard 25 is identified by using a characteristic

TRE dRRide iNOMUIEYR! Rlrinat M@k ARKRHNE tnik1eNdevVifd 8RS his8Shave a
t he known conc ntration of the interna

rel ated t
dirlrnertt Broa B R RGBSEET 31 albr R 29t expmple © wells. give a 6
point espidinditiog twithetadtipkd adxditirhing Thempetnas. Quahty control
e 1S kn dvanc nd, c
5?é9§%ﬁ%¥g$&§981#ﬁ§$g 6?%b832?ec‘@8réﬁ 1%u%\nru ngcmﬂxauons
axet 2lsoIprewsnbadded| r eady annotated 30 all owi ng a fast
and direct interpretation. A tandem nmass spectroneter
particularly preferred as a nmass spectroneter
Egﬂbble of MBM5 anal yses to distinguish nore
specifically ion species. Preferably, the apparatus

[ 1 for ., autonpt ed st andardi zed | e preparatio
B RantiedsB1 R BieruRDciHo THLQE anar gecds B B sl valor tube
¢cmsps1mg ofihanaterizd, shicdimet prefetyy eopeapanatdemnraSﬁe resistant,
F&? )étpaf: t%@)s dl‘??q‘XlCtaPrga%(lOr e arno % Ial | ty of
iable results an owe coerficl énts of vari ance
(CNS) When, for exanple, analyzing a derivatized
PMGBhe Wirl flofe WA L{frﬁﬁ&at'e@%é?éf@rentcgemﬁﬁﬁéx"ﬁt) Herigh$EhY of the

can be detected by the WO 2007/
%p%g@/bébgg@@nse at least one fllter (mdlcated 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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-25 1 mass spectroneter. In positive ion node this is
preferably the formation of the

w@b@nphiset hyl pyrazol one (PMP) (IVH)+ ion at m zPATBP20061606328

conposition of the carbohydrate itself or discret

i somers are detectable. 5 WietB carrying out a

nmet abol onme anal ysi s using the device according to the

invention a quantity of hundreds of netabolites can be

saparytse the Sluid| framecivsipgnfied nparticndite t matiparfihet fidtsr oft) has

}pr'e@érg.gl Ql St girzleatlf %t&k 6'(ﬁhm1§fb‘?§&er PHQEE Sﬁrgﬂargﬂg 5 to 0.1

sensitivi tE/’ usi ng pre-analytical steps

RIFOMSEET. EOd) evea: Bore pyeiserkiecl te PO%WWG?‘VF%PGai(’IOSt preferable,

$RMAkES(4) Rab Repdratdify o0.45 Midremetdtd 10 interpreted

enpl oyi ng cutting edge statistical software tools.

This nethod also overcones hitherto to existing

Rireédrybiyc atcdiding eoabksinventogh the dilteaan@l) yisi wahted between the
Lon aut omation, and user-friendly

m%%?lqg gréél% Htl E?%chem cal data interpretation. This

integration of all conponents in the nethod of the

Maye%w Ofhel Gaﬁe@ (5)C4edoR GOt O e Hh@é&%{n %#elramk@pelé under

bi ochem cal fingerprinting” accessib or w despread

andiedc aentsiuatdfanrs [or esdyesht erqsraeresp?@é%raa%y below 500 mbar.
TR ?@ﬁlc@ﬂ‘&%ssx,@éagmréferam dpiieAr &5 end sid’éVﬁmHlehtNﬂ (6) of the

b elSrar el ot Rerate L BRAETBAE UE TG of the et (2) can

b lafpiplidé \ih @@ d@5tQaesurel 4 flestdvorn eheassqrt ¢@atoettheunitieg (3).

mm cel | ul ose spots (cut fromgeneric card - 10 539

859, Schl eicher Schuell Biosciences GrbH, Dassel,

Kitrmany) as the porous support in each of the 96

wells of a Solvinert mcrotiter plate (MSRP NO4,

MI11lipore Corp. MA, USA). These were fixed into place

The feviemAcroIsing WithecpreseRy NVeRHENRaYPE SRYHeED WF% A a kit for

tﬁqu @.Cdrﬁitﬁ&ve -Elrfdl?}ms Afsd dirag and?@r TRetaBalides ﬁrcﬁlls ahegbeslogical
no, ac

FOMEa it P egod i B eyl TR s PRGBS e any system

czfejeeg«tntsn solfvestsi, tsaftlware inmt¢lesivalof shankaiodserabliang pr@paration of
rﬁgéa%%lite%c 3&)19 Jgnttlt&g%e aﬁ‘?g%%ﬁl gﬁafﬁ,égel If eg Mr@% oft I%Q{a%ohtes

I sotopes to represent ty proteo
wedlyhiat oy etien witdsan 39abzﬁmahgm¢ytempn§ and l yso
speci es of each were used. These were pre- inmbedded
into the porous support of the nulti-device by
PRYIGGSg known ampunts of each internal standard

cl ass, allomﬁng each to dry within the WD 2007/ 003344

F RO 0 S30%s RiedoR T U SR B e woea
1dr yn ampagetdsofarhthd quahtisativearphlystshef @ deng aanﬂded metabolite
pﬁ'%mec i34 Qil;i.bﬂ)%?cal sample. Said apparatus comprises (a) a treatment unit
for preparing the drug and/or metabolite to be screened comprising (al) an
automated liquid 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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foll owed by am no acids and last, a m xture of
phospholipid internal standards in a water solution

w@emwradisithg 0.1 % w w pol yet hyl enegl ycol 1000 BCT/PEB06/006328

1000), a conpound whi ch served dual purposes. As a

surfactant, PEG 1000 resides2#n the pores of the

porous support coating all internal standards

offering a protective barrier to otherw se degradative

aatnpbnseanly foexpalusieby mapsygpentranttiyatfhis ehfodphasses processes
It v n | rdat .

%p@#rgtﬁé\%rg&%{ tt&%t ded sgﬁ r{gﬁgné I%‘ragl{:ér?l \L/telxge?‘ﬁqlss %lgg includes

@Hepﬁﬁﬁlble- Gembe@atlm |of] someppani] df Shiye progesgnel B a fully

nglﬁﬁ’iedmrﬁgtHB@S pREfebbh 19 PRl oo B ?bgl lib&& h\é%ldllmé sfstem in

quality control wth | ow concentration retabolit
eﬂ@Pmtwr} it & ssympleiqepidiugal dgvise. petample laeaquw pRg cooling

eeﬁbé Oh sainiple fslhgtmfgoasﬁeé ratsbﬁfpwrelr@iﬂgl aévese, (d exgipte pbetting
NeES N eVI ce cont ai ni ng

vagﬁ'ﬁlgoad%%g'?}ﬁ lé?lﬁggergf‘%\th A89<Gi t h additi onal

control sanples in wells 1 to 5 is then stored ready

AIAAE inhing oy B3Ik e B0l Mibhi BP%hGErstood to be

poses
pBY | BafhRpical éﬂdé@dhaptqn@hh@f amwatm@sgmtiee zizd dispensing of

ahel fyRd dLOMeehS HP QG d! Qupro@cv?éﬁ SRAMRhRSoti@E plates. A liquid
analysis of a selection of netabolites. To analyse a

BARAERE S¥stem A1) PE BE ORETRiFS Waj 2 SompaleT andisofty@ge dppuch a

Bhuphespdiid pysdemf rom a sanpl e, a sel ection of

suitable internal standards of am no acids,

acylcarnitines and lipids, stable isotope |abelled to
Agjntabayet oralldta bhdrek hwersey iprtbt eogsrtion siouid twcudderstdsmi to be

R R R

phosphati dyl chol i nes, sphingonyelins, and |yso

ﬁp&‘?g@&d%a@@%ﬁemﬁﬁleﬁeQnalygféna@qg'eh' 2Nt ifvention should be
BPgdefl ned amount of sa pically 10 pl of

§rPE00q Heb ?maesrsrﬁ;ﬂecért"g??d’é}f a%alé{ﬁ’d" &’rheﬁ%‘na%}ed%r BYore peeset ion
pairplage arsed s padfivallyh defihitg mfrems;e@n‘ing laeklﬁ)@f/ﬁf‘mélfabohte by

L e t Lr at ne

gigréolvgr? %axgg ASX%lon npaq er%uﬁ";Jl atolsi ¢ %racpelr Sth o, @}eo?%rrsapondmg
goanlytd, afad identifigatidre afntlee n@lrg@eandmtdbohte The obtained ion
%Eﬁé’xﬁtebsglté %egf tééé%?era%m ﬁﬁe‘ (Z%P?&ﬂ'lé@eﬂnte%ﬁ %Itgr?c?ard to

hin the confines of the pores nsert

%FW&? the ApneaRtin pﬁtftqﬂgg@;@érrpp@b@bﬁ%u dhs ipterngl ptpndard
of 1@erﬁ?ﬁedobﬁ'ihﬂﬁg59tcﬂ|a9£d’c@ﬂﬁﬁc ligh Paik’ br Les@h! b19r @btained ion

Pr%g:rllsdlltlgse are re‘laated ettoh'ﬁ'xnol(nogpll concentration of the internal standard
allowing the quantification of a corres;;onding targeted metabolite. The set of
targeted metabolites is known in advance and can be pre-annotated.
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 apparatus allows for
automated standardized sample preparation 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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10 derivatisation process occurs at roomtenperature
in less than 20 mnutes. As the derivatising solution

WO 200¢0msket el y volatile it can be sinply renovRdI/ERIVd€006328

a gentle stream of nitrogen or vacuum at room

tenperature. The addition of2@-nethanol sol ution

contai ni ng 10nM amoni um acetate extracts the

derivati sed am no acids, acylcarnitines and the

qnlass [sbettirpin(dSerl Fn spavitliteagousladef thamis prefevablystheefdromtion of

AY r (=P90]
Ut e R IR oB e (Ble) (i B B34 1250k Goftinopition of
MScaabomydl@tmtéﬁlé@rfqure? isgmera are datagtahlel et, t hat
only opens under centrifugal force or vacuum built
into the bottom of each well. The methanol extract
Vhem aReying 44| & medabolemesapdly §isciotipg dhefAsyice according to the
@eBhtibh ugat §eantift oof ﬁﬁﬁﬂtbfd&- NdfCr Metdboited phﬂt @&e analysed

dundrthe croltre ate |n|n
NBIERIReET bt Al hiafiis of Mgl il cum bien
spelet, @amlslbenaméleenpitamg usipgi pee :iuyalyspa]lgsteaa Quality assured

)Qisa‘"i'g% PledaRSd 'EMEF Eid&‘qu%@ % éle%_ t?;@qf)l\ﬁent B¢ H‘ﬁtes and

SS Spec romst er oW ng w
laserpastedas@pPliaying tavdtingve etﬂﬁlsﬁ@ahﬁﬁwe pogtseskhis method

D85PL RS chBEs apRh¥RbS t@fex':istfrﬁ% ehd1PAcl Yol &hQikist @ﬁrough pre-
The nul ti-device upon accurate additjon of 10

?j}adlﬁtdc%‘a?fﬁf’%“*l?%‘ﬁrbﬁé‘d %‘&°Hlftt}°é’ntar’tdo“§%fc ‘Wﬂlf') ﬁt%tlsucal and

wibaﬂe&nml Iuatthlemmtpeéﬂaaﬂonsn&ndahdégrmbh| of hhecdidpdriadRs in the
htJ&e Jorgs of én ‘%”S aSUPROr c%'nﬁ?o&&t) laftodm  will make
sequent fr &aTHE catees 9088 gradﬁtlon

dmioqmnab@ll fmgsrpmﬂtling hec%sfoée Her oddesprahddapmication and will

é:ﬁ)%@ft@% %b@éadﬁsﬂnh%&wrﬂwszat' on was carried out as

Fer1 and resulting solutions from each
wel | are then anal yzed by nmass spectronetry 35
PRamples typically using an autosanpling instrument to
deliver the sanple to the spectroneter. WO
2007/ 003344 PCT/ EP2006/ 006328 -28 1 Results fromthe
TPEESﬁrSpﬁChimiohi willbasurtaee il sstedteting, thed fbllokiti@aon-limiting
CX% \1at|zed and extracted with the nulti-device are
gra |caIIy depicted in Figure 2 and Figure 3 show ng
the am no aci ds, the phospholipids and the

Bepbrdid &M“ééndzhﬁﬁp‘éﬂﬂé’ﬁhl’n depilbe quantities of the

amno acids and acylcarnitine netabolites are shown in
Tabl e 3 bel ow, al so showi ng the accuracy and the

@ﬂ'é nAnéed&ficd %s\_/llﬁleralﬁﬁed Qbitn@l mﬁnu&umogeh@pots (cut from genernc
nul,ti-de uant itie

FBrolf orif by SRt et Sar L Blegiencrt pratis: Pagtl; Germany
a tdat porans ambcglt ug Ghehfafoinead s magllseofsamolhenareaswredter plate
(MéRP NO4, Millipore Corp. MA, USA). These were fixed into place with

manufactured retainers made from polypropylene (Biocrates, 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 phosphatidylcholines,
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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times are shown in Table 3 and were obtained using the
mul ti-device. 1.5 20 25 30 35 WD 2007/003344

wWEAN/Br3@06/ 006328 -29- 1 Amino Acids C r, wWqI/APIOBS/006328

a, wW-r1r ao 141 ov v, aao Vat Nininwtor; P.:
a0 O a>r) vwODNN Mtoc@f-NNNMONO U CDtO
r NOS5NN!) tOtri NfOa tOrl1 NNt) Mw ¢ N -
ul Nto MCOMof aDMwa! N't a) MEECODNNOO -
@oCN)s Muppo@t dbafjre ;adding NMeN n¥xN hiiuke NofV iRternal r standards,

Mlﬁwhllgr td\ld{% axQ‘l rsoofogh Qthlis e%nfal’e th\é’rg'weﬁg 6%91 Qck%cgrmtmes

mww YN qml@@ foi a@d MPE!R R w@m@ of sph'@moh@ld internal
standatd£6h af whier lsofatidh &nwnﬁ;@ &0 % w A 'ﬁglﬁﬂg}e%gﬁdl 1000

B’ e, b copipouhe Bpiebevel st BaiPipes. s SauTfacsnt. PG
QoM Oredides hinMthle Chldras Nf NtH¢ Nd¥oud . Sugdrt Dedhtting) 4 Ninternal

Maﬂd%?i{%\leﬁs%%%o\{ect T )OE)F:\Q/F ?o OtMST({)A ckilglgadaQNCNUzN)ns of

expasure to pxggetOand GRLEA OCOUCAD NMCMMN (DT

r-MNCDrNOOOrrMNrNN 3r NCDr NCOr*
COCD OCON @) 200 UCNMMV CD

WheacrapRietly rqrro @@ E‘:F‘PC@GC@W\FN adidptiqn samples were then

added to the first five wells of the multi-device.
Well 1: a 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



rrr Mr N~-r 3Mr NOOCOOTr MMf" COOCnh U
rr CbO OVCOONCOCONCCDN MQW CC) MCOTr
w@ornod4M N N CO3 h U OgQ NI-- 0 N O LECTEP2006/006328
. MCh O C(DCt)NOOOON~NCr,:60~NN~4N
~NN25 QVIh NNCANU NMCOCONONONO CDr"’
rr OvOMMNYVYTTIT MNNNCO OCOt OONGCnr NCO
r--: CAOC 00 Vhti MMNOMN, NMNN 30N

1 phdspBokipfdsCOnthuding t phM;ﬁhaftldyllﬁBltrtes( @Hin@thly&lhms v aNd lyso
é‘p(gccg M’ eacglswe)l:__e ugecs ﬁp?{lawléorgoya%r%daﬁnééj%rrgcman@aof%%lmple,
@pg:aélyt bOt e eof gplasma.ctl@;e interigl stangagds apdoamglqjaci@lscof the

Aided Wibhih thé - cottifesMof GheN Kbres Qfatkg iHs 0, Any
200%/ 003344 PCT/ EP2006/ 006328 - 30- Kypcar nitines

3 syfysequent, tﬁea(tglent L})hawa@eeg)loi%qr gygr@éa ny\pof, mgital@)lges will
ﬂreré‘foM Q>e(N@¢I)\IxQth£H Qovy bhdMififerpél GfAndar¥. DerivhtisaMon of the

%5“}“9 6)” s.can. IEIHNE? ¥ acﬁeowghé‘ 8h6 @‘@’Ssowk)wbec?‘g)es of the

ineext. Th© Qﬁlmtmlﬂg OegentGnOtHis Gx@nplé) cOnBisGs Of NISI \ILOf a 5%
PP 15 oMl Ll Qs o
10 derivatiGation| gyog¥sy or@ung) atgjodm temperat@le @ dess 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
15  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
20  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]
25
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
30  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 as in Example 1 and the
resulting solutions from each well are then analyzed by mass spectrometry
35  methods, typically using an autosampling instrument to deliver the sample to

the spectrometer.
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PCT/ EP2006/ 006328 -33- 1 [Exanple 31 Ther apeutic drug

WorRwrnesing 5 | munosuppressants are requi red POI/EP2006/006328

inhibit organ rejection after transplantation. The

| mmunosuppr essants used are H3%rol i mus, Cyclosporin

A, Tacrolinus, Sirolinus, and M/cophenol i ¢ acid.

Ther apeuti c drug moni t or i ng results prepared froma

ixammle Blprepared nulti-device similarly as described
above is shown here to further illustrate the use of

the multi- 10 device and support the clains of the
Thexapeugis dmgmanitedagand conditi ons of nulti-device
This multi-device was prepared with exactly the sama

t hod as described 1. 30/ but .instead usin
MY PESEPRATSERT1Su| B%% §B‘b‘t‘r? utt°fr‘6‘ﬁ‘r“§‘ ne¥ERM c a5 °“°1‘0 after
538s@adtattoh| Tioeh anmSotvsappresBhnscusait ase Brbidlinhias S€Yglosporin

Eer’?g& infirs, t IqS“:ir 1Pr8[18usa§&'| acyéc(ﬁ)phlepl&?%t g.g W;I]‘ tra%eutlc drug

nul t1-devi cés we wer € p ano
mppitpning r2gulis rmrgparety mewe roswitaldy (Heparay/ multi(Bivigeasimilarly

M @@&ﬁ'&bﬁyﬁﬁ&l'ea)s sﬂ@whrﬁéﬂe nal furﬁ{é?'nl‘fll@lrsgafté)rth@'dsgl SR multi-
and Tacrolinus, and Cyclosporin D (400 ng/ (S gne,

“lﬁ"é?Fn%nthigPP’fté)he Céﬁ‘n?-‘n?%rh&alln‘@’ﬁta%ard f or QICI osporin
A, was pipetted (Glson 20 pl pipette) onto the

orous,.suppoyts _of..the ti-device and allowed to
g're)?aéfti%o'ﬁl'{ 3104 ‘g'rté?’hsr 8Fu 'fm38 ®futes. Cali brator
m xture 25 and qual ity control levels |-V (whole blood

[ . t 6 t
’%ﬁ%:}%&gﬁ(—%ﬁvﬁ:% \ivgé %l\fg%acr%go%r {xafchmogﬁgg M§2ctdd' f¢ described
3havenbyt ppitead aping a Ringlp8 r@hemlbdbse &Pt (cnt frogmdemeyic card -

{aalo 4611 SthiicHeS RN, %5&1&?&%”@Hb@ﬁ?§s&?cééx%gﬁy& as the

to manufactures instruction and both stored at -
PHPYPF SUPQEle, six calibrator solutions with increasing
30 concentrations of Cyclosporin D and Everolinus and

[ it { | Ll th .
{oh et Pt OBV Ros RSl pieRE itk Ao eiRnolssphition, 20 1)
tamdaiEnmg Averommsr Eathagdchlantbigthhowdenta Aeatiia); cominternal
gtgﬂﬁgxrcftfglr eSx%l@rHﬂg al%;l)’ ’E‘:\crl)ﬁgl% S'eﬁldm(li(gc? %}Q)rﬂll 19f(486CHg/mL)

SI X Ca rators were ette
(Sigma pofiewna.s yppdriak @p rmternald eatﬁ@@ardrrfer f@w@ommrrrw was

ﬁﬁ@it%@'(gﬂ%ﬁezo pl pipette) onto the porous supports of the multi-device
and allowed to dry at room temperature for 30 minutes. Calibrator mixture
and quality control levels I-V (whole blood calibrator set (level 0-6) for
immunosuppressants, ClinChek R whole  blood control for
immunosuppressants, 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 temperature around
23 °C. Into six wells 20 pl of each six calibrators were pipetted (20 ul Gilson
pipette} onto porous supports of multi-device. The five quality 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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35 pipetted into five separate wells porous supports
of nmulti-device. To the nulti-device was added

wa@ewroedss4i | e (HPLC grade) i mmedi at el y(G | son PODER$006/006328

pi pette) onto the nulti-devices porous supports and
instantly shaken with an WO 2997/ 003344

PCT/ EP2006/ 006328 -34 1 orbital shaker at |ess than

600 rpmfor 30 mnutes. The eluant was collected by

pribdtail shake3801esplthenf3 tymrfor SBOtmirartes.apheichapit swas collected

%@5015%% ggﬁ'ﬁecmglt# &@&oﬁ@&l Eé&'ﬂ?& ';ﬁQteOLnElpfe tlliéNgeéitce and

m nut es | uant was then anal yze

by
ﬂ“&;“}s‘:%@@t“ﬁaﬁﬁtqfl @etmﬁltcﬁ%) Baioe sHNHtesuesplwgnt was then
:ﬁﬁiﬂ]i&i by - m§s§<@ﬁéotrd\4’1e@&t ﬁ{cﬁm e 6as&i ba. a YublisR¥€Mmethod (T.

RO b et Poif AShE80 hrke B SEP ARG QORI BRI, of four

1mhnﬂctmmehszghs per ineaARE high gpeed ahd asbtisgbapinege solid phase

*%Xg C% nnﬁlgl:ﬁo rreggr%é rr? <(sec Y hfblb(gh Ha&%gtoib%l?yg %alyéem mass

SPESLIRAWLry, Al .r €hrametorabi \ﬁelaMaerhbn@lf Biometlh&ife éiml £604 Jun
?5 e gbg ﬂbtﬁsﬂggzﬁ”ﬂ Qéﬁax%gkﬁia‘%ﬁzea%ﬁa:ﬂgws%@t ROwl Phd i QULRs are

4" 'f or closporin A analysis wth generate
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P00 B G EPEROLbAY Ot 1 s YBehaT | G partson
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processing and interpretation that have prohibited so
far w de-spread quantitative netabol om cs m ning.
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
comparable proteome or transcriptome data. Only 10 ul 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 subsequently clinical diagnostic
standards. This ensures or makes possible quality assured data,
standardized data, which is comparable from laboratory to laboratory, rapid
turn-around time, "ready to go" implementation (hits), easily received data
interpretation and visualization and a very high degree in automatization and
standardization (SOPs). The overall costs/data point makes the metabolome

information orders 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 biology needs.
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Conpared to prior art analytical nmethods and devi ces,
the quantitative analysis of the invention is

wexdaweosky rugged and the results are highly 1PGI/EP2006/006328

reproduci ble. In particular, the netabolite data is

much superior to conparabl e PToeteone or transcriptone

data. Only 10 | blood or serumor 20 pll wurine or

| ess than 100, 000 cultured cells are needed. The
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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



specific internal standards for quantification is
pre-fornmulated in proprietary chemstry as integra
w@aror/oad34usual |y one or two step reaction prepBCBEPING/006328

and application hits, as is contained all necessary
material for QC and QA in co¥bination with software
and SOPs. 20 Industrial applications include biomarker
di scovery and conmercialization wth the objective to

1 amirg aeidgalabdded avith sitablkeisstopes. @plyggptides dgprilsidswith stable
1%5%%@ mnd:sf {dbeBEY With [RXbIE 1ts¥top-£geofr%' ?lc@pﬁltir&gtl‘aggﬁed with
i n._pharmaceutical devel opnent i ncl ude the areas drug
tteblenisPioP§Sand phar macoki netics, 25 toxicol ogy and
safety, drug ef ficacy and pharmacodynani cs. O her

5 ],{nl,]eI d err%ﬁ qulgllocp %felné (gan‘%f Sutnléegﬁ}c%n(ghg eq,%/?c(el Gamprises a

sa.mi)ospe@mpnsmy agodsng mandriatcaridat e ast agplgality of mass
S tian e f
{PRELObI S (IS TR RNEY, Blle) ABLERE BRIk 0 the
SMRPost ehérCﬁpfehtMereePteéelta@)catrlrlebenepeewpmras#saylt drug standards
L5 Q 68 8HRRAE Lo RS e ARIRES %98%8’&&%o§'fneﬁt ment .

Furt her application areas inclu but are not

10 Jinited to, nutrition industry, wellness, honel and
security, and basic biology. In a preferred
enbodi ment of the invention the device conprises a
support 35 conprising a sorbent material; and a
plurality of mass spectronetry, organic, netabolite
standards i npregnated in the support and dried. Mire
preferably, the mass spectronetry, organic, netabolite

15 standards conprise WD 2007/ 003344 PCT/ EP2006/ 006328
-38 1 amno acids labelled with stable isotopes,
pol ypeptides | abelled with stable isotopes, I|ipids
| abell ed with stable isotopes, or acylcarnitines
| abel led with stable isotopes. 5 In another preferred
enbodi nent of the invention the device conprises a
support conprising a sorbent material; and a plurality

20 of mass spectronetry, imunosuppressant drug
standards inpregnated in the support and dried. Mre
preferably, the i munosuppressant drug standards
conprise one or nore of Everolinus and Cycl osporin D
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WO 2007/ 003344 PCT/ EP2006/ 006328 -39 1 Clainms 1. An
insert for a device suitable for the quantitative
wQ@rapeidg4 of a drug and/or a netabolite profiPEI/EP2086/006328
bi ol ogi cal sanple conprising 5 (a) a support
i npregnated with (b) at |east3%mne internal standard.
2. The insert according to claim1, wherein the
support conprises a sorbent material for liquids. 10
1 3. The insert according to Clainm 2, wherein the
sorbent material conprises at |east one of a
cellulose material, glass fibres, glass beads,

dol y Ay jnsswt der agdgvicypsuiablepforsthecqnaetitative| smalysianef a drug

RAKFYSE agﬁ@mbhee plgofﬁe 4n aTﬁlglo'g[b%Wshm%@@ e&qFﬂglrtgo any
one gf cl ai ns wherein the interna st andard

is e %’a”b%?&?réd“\ﬂr?ﬁf‘a&e%&(}g}l ng material protecting

t he i(bit etrleast orsd AnemiAl standardegr adati on and cheni cal
reactivity prior to use. 5. The insert according to
claim4, wherein the covering material 20 conprises

&t | dast immeet giccarding ytrerclaim nii, cwhkesihothd reorpponpaungrises a

go}gmggg@naﬁ@gmwdgonpound and a pol yhydr oxy
conpound. 6. The Insert according to claimb5, wherein

10 the encapsul ation is a mcroencapsulation. 25 7. The

Bnserheagsatt (Hcﬁﬁrdlﬁ’g €b @12 aﬁ}ﬁé&ﬁn Qh@'sm't%ntvm5fe?id" | comprises
nmer or

ner pol yal k Iene col ol
SEE%%}):%‘F ;2 Zelilons raateRial e%l{"ssé a?%rglafﬁhgea s, polyacrylamide
gel, ployoht D plasciomperinsblymes anbigodbusgedpHiteyl ycerol . 30
8. The insert according to any one of clains 5 to 7,
wherein the polymer is a polyethylene glycol (PEG or
15 fol ypheopppenicacgbydiol toRRG) onpraffadaiaid ¥ EE wheedn the internal

Ihedangelt ﬁ&&%@ét@& &rﬁhclaaédpeﬁingng{a%n | Pl'cmegting the internal

wherein the mcelle- formn oun
standaed drm gisarasiationeand pheming F%&qﬂvm@ ROPHLNEE- i s  a
phosphollpld preferably a phosphatidyl choline or a

B L SRR 8 O, YR O i e
20  témprsenht st vee afial ydymeafa mickllegforndhgicompound, a liposome-
FERAAE colbouliolld & doflfldbff BHhEBLgATP! © compri sing
6. The insert according to claim 5, wherein the encapsulation is a
microencapsulation.
25
7. The insert according to claim 5 and/or ¢laim 6, wherein the polymer is
a polyalkylene glycol homopolymer or copolyxrier or a mixture thereof, and/or

the polyhydroxy compound is sorbitol and/or glycerol.

30 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-
35  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.



10

15

20

25

30

35

(b) one or nore inserts (2) as specified in any one of
claine 1 to 9 5 located in the wells (1): and (c)

woptronssid y, a retainer (3) for the insert (2)PCTEPINE6/006328

well (1). 11. The device according to claim 10,

wherein the one or nore wells4Q1) conprise a filter

(4) for separating mcron size solids, preferably

above 5 10 mcron, and an outlet (5) for discharging

10e Aideviat dor iRe JHamtidetive eanatysts dif ng drogchmad fmrld, metabolite

t ed between the insert
%‘ﬁ?ﬁgl}{ga tﬂglogic'a]ﬁ ggm%g cb@gh%@?gt The device according to
cl ai (@ pme gRdnere welds fh)12ndwherein the outlet (5)

openg) Wilebr aRbtd ks N (S) Bg%ecff%cﬁm Qhy’ 884 dclaims 1 to 9
IE)Pessure pr efera bly below 5 nbar An i nternal

affardbeorelisng) ghtitative anal ysis of a drug
and/ @y optiorflyret sdralrdrg3pforfthk enseit 2)hinolhegian(1)sanpl e
bei ng encapsul ated as specified in any one of clains
4 to 9. 15. A kit for the quantitative analysis of a
tr.ugTlan dlevice aacrerdingl td elgimofliol evhdrpina the ginegpcahore wells (1)

111§e GO WebSMP Q"E; %%Eg%k?ée n@l%r&?fsll{éegoh&]s a@%’ef@ﬁ%l}p above 5

cl al 251 appar at us

BRI Fa@ iapeoties (ps for ‘bﬁc‘aarérflﬂgtfl?n@]/tb%tea met abol i te
profile in a biological sanple conprising (a) a

treatment unit for preparjng the drugs and/ g

h%t abdt idexice; Gcﬁ‘érd“g@ Qe FdRed 1c oRPTIeET rige( é‘lltfr alp) is located
etivesnithe ihseqti(Z) Lanthd ogtistyS)em and (a2) at | east

one device as defined in any one of clains 10 to 13

for derivatisation of the drugs and/or netabolites

b3.esBr device hecading ® claid floand (drsdgireri2, evttereiat thenoutlet (5)

h ARshP r w
e e s s

P’s, and (c) database for storing results of the
anal ysis. WO 2007/ 003344 PCT/ EP2006/ 006328 -41 1 17.

t hod for t ntitative analysis of adr gand/or
Q{Fne‘%%fif‘irf‘& ai’F’e oF thg BRBIY %Pam analysip @ e"rrﬁ‘lr‘d% pyl/or a
mbtabohise profle mehibiethbgdicnlasymplacbehg eticapsBlated asSpekified in
%lﬂgmq Y 81%1:%? d{éféned in any one of clains 10 to 13 or

erna “andard as defined in claimi4 or the
kit as defined in claim1l5 or 5 the apparatus as

gef i ngg: fi? t@lleatiﬁariltﬁatilrg an%%ysis of a drug and/or a metabolite profile

in a biological sample comprising the device as defined in any one of claims
10 to 13.

16. An apparatus for the quantitative analysis of a drug and/or a
metabolite profile in a biological sample comprising
(a) a treatment unit for preparing the drugs and/or metabolites to be
screened comprising
(al) an automated liquid 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.
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WO 2007/003344 PCT/EP2006/006328

- 41 -

17. 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
internal standard as defined in claim 14 or the kit as defined in claim 15 or

the apparatus as defined in claim 16.



