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inammal as well as a kit for performing this method Thd @%?eﬁﬂ[]‘j

invention r - a‘met hod by which a sanple 5 which wa en from an
excretion, ?ﬁ@%@?ui d of a mammual or as a tissue sanple, ﬁg’?{% (gfozssrs

identified with relation to the origin of the sanple and, in this way, can
be unequivocally assigned to the donor oft the sanple, whereby the sanple
can be investigated for an analyte. Additionally, the object of 10 the
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i nvestigati dog gerfeming thds fnetdéwnsi ¢ nmedi cal investigations on nan
mormal I'y. 15 include the anal ytical investigation of sanples in the

| aborat ory, such as for exanple blood or serum sanples which were taken
fromthe subheCthreazntelihventtibg k@!@%@@gﬁb'Qnm@EhoSXE?e®h9@§ fsififre |
subj ect, such as for exanple urine. In view of the nultitude of exlisting
medi cal i aifhdsits wagd teffenapyoroaneehcdstion, aai haty, fhuidrgf we deammal ety -
of analytic h it h pal lL.es 4.5+t /ery. bil,as muc
conmon pra?%igg?%agq%gp%.gegggg?a ?gnpﬁeissggﬁgggghggﬁﬁgrgé%gﬁﬁbiFPrkhe
connecti on wirtthrinnténsheeshinp@et enkd, f dnnithds segh asnBSE shednessesl due to
t he feeding_of  ani mal I qr t he %d 'xing iS of iLIe?aI food additives in
the form of *REHERES “nkl6r SRRPFbPoL FEepPEBRIat | BRETFAY o bhes FARIS AT
livestock BecesskkatgadBdexbenshoAnal vEeguhanieophioly] Nvestdigpddonssin
animal herds in agriculture. 30 In this context there is no question that
an,z) andi&ti EBP inNeesirgatfof bitafeanprefpsmppgythhemeea®iingful if the
results obtained in the investigation can al so. be

Diagnostic methods, methbds for monitoring the course of a
therapeutic measure, prophylactic routine investigations as
well .as forensic medical investigations on man normally.

15 include the analytical investigation of samples in.fhe
laboratory, such as for example'blood or serum samples which
were taken from the subject, as well as the investigatipn of
excretions of the subject, such as for example urine. In vie&
of the multitude of existing medical diagnosis and therapy

20 methods for animéle a very wide variety of analyti¢al
methods with animal samples is today every bit as much common

 ) ‘ practice as well. Especially the problems having arisen in
connection with intensive livestock farming, such as BSE -
sicknesses due to the feeding of animal meal or the admixing

25 of illlegal food additives in the form of hormones and/or
antibiotic prepérations into the mast,of.livestock‘

necessitate an extension of regular control investigations in

animal herds in agriculture.

30 In this context there is ne guestion that any analytical
investigation of a sample is only then meaningful if the
results obtained in the investigation can alsc be

unequivocally assigned to the respective donor ¢of the sample
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the correct response in evaluating the experinental resu

‘and test nOheds:7e continuously being 5 devel oped.as partpcqirpo/n2sss
.scientific--technical progress. Advances in nolecul ar biology for exanple
allow the inplenentation of a series of detection nethods based on DNA
anal ysis, by which certain sicknesses i man or in animals can be
“diagnosed. 10 Many newer anal ysis-and detection nethods also find
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tasks of t | at thelr vel opnent to it, for exanple specific
testing net %(?dge%perjtnhe elt§ suﬁ% “of dopi ng substances in athletes or for
the detection. of drugs 15 in vehicle drivers. Due to the nmultitude of
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sanpl es have to be i nvestl gated si nul taneousl
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and the associated grow ng need for their use. Since the conSequénces of a

" mx--up or an exchange of the 30 sanples to be analyzed are different but

normalily ungdegi hahbe, ahheys: 8l LeadY-LXLBL A WOl §aseLiss of 4
application in forensic medicine or, due to constantly more
challenging tasks of the latter, owe their development to it,
for example specific testing methods for the detection of
doping substances in athletes or for the detection.of drugs

15 in vehicle drivers.

Due to the multitude of énalysis methods implemented as well
as their complexity, high standards are expected of the
technical equipmgnt as well as of thelpersonnel in the
20 laboratories who perform these investigations. Normally many
samples have to be investigated simultaneously with.modern.
analysis apparatus so that the ploblem of a mix-up of samples
unav01dably arises, thereby leading to an incorrect
assignment of the investigation results with respect to the-
25 sample donor. This problem is not new and is even exacerbated
especially by the rapid developnment of new analysis methods

and the associated growing need for their use.

Since the conseguences of a mix-up or an exchange of the
30 Samples to be analyzed are different but normally
undesirable, there already exist a whole series of

suggestions as to how to solve this problem.
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suggestions as to howto solve this problem 12 S E P 2005 WO 02/ 075307

"PCTI EP02/ 02868 3 These attenpts at solutions relate mainly 1? - ﬁged
.* organi zat i wor kflow in an investigative | aboratory,- e
fol |l owi ng g?bgge/ﬁsal n rules of behavior is intended to m ni)i' L Op s anger

of sanple m x-up. However, since many 5 protocol steps -in these analysis
nmet hods are carried out by |aboratory peBsonnel thenselves, m x-ups '
attributable to human error cannot be conpletely ruled out. Know ng this,

. conputer-comiéot | ge 8MPLE 0L NGoDhit 1 BEs 101 £5PERI 1 VB N OLLE At fRS O be
‘perfornmed with the sanple is, wdely used, for exanple by |abeling the

sanpl e vesserganigahion ednpld ero¥sbbanl &n conel e dthaatine rledpenttions
sanpl e can r e i t i i i gat.i Qn _process,. heginni ng
with entry ‘gfe?%egﬁ%ng?gféﬁglg? n%fu%?%%éfrﬁeﬂ%f%%ecg%iBneglaa‘ﬁ'd) 155t 58‘ €5f the
exper i ment ato nesultsze Thhe damgpet esf ndarig s el x-ans. cygtiear, eaMdoaad
sanpl e gnal ysis therefore allows a |arge nunber of parallel determ nations
of diffareRELRAPPLsSEIRE hbutLReSE FHF+ N RIS Sransanped zot by s

hovever cl egnd 0. 008y Obe PESHARL Ve iodthdd 144k t s anipd g,aém%\{feabbtl%e 1 ever est
system of nonitoring the sanples to be investigated in a |aboratory and of

assi gni ng thhanareserreestdnzot doe hewep beippl escwiet]l anitt.h this assignnent, to
~the sanple donors, cannot conpletely exclude a m x-up or an 25 exchange of
the sanples, since only an inadequate marking of the sanples or of the

t est resul tisndviergafhican ¢aks i meson el des ewdrhiath nepleamidfe a m x- up or

hani R 30 R TR BEATTEE coht e R G RETIRCTIN Mkt Ty aERAE. 3Gai nst
t he sanpl e ydonary Qised ) #1de @aipied W 9 Eing the sample vessels with
T a computer—-readable code so that the respective sample can be
tracked during the entire investigétion process, beginning
with entry of the sample and including the processing and
15 storage of the experimental results. This computer-monitored
and computer-controlled sample analysis therefore allows a
large number of parallel determinations of different samples

without a significant danger of mix-ups.

20 It is however clear to one of ordinary skill in the art that
even the cleverest system of monitoring the samples to be
:) investigated in a laboratory and of assigning the test
results to these samples ahd, with this assi@nment, to the
sample donors, cannot completely exclude a mix-up or an |
25 exchange of the samples, since only an inadeguate marking of

the samples or of the test results thereof can take place.

The described problem of a mix-up or an exchange of samples
is especially heightened in fields of application in which

! 30 the test results can be used as incriminating evidence
against the sample donor or, in the case of a sample
originating from a livestock animal, against the owner of the

animal. In these cases there exists a special interest of the



“originating froma.livestock animal, against the owner of the animal. In-
these cases there exists a special interest of the 12 SEP-E%?gﬂ?P Q@@675307
PCT/ EP0O2/ 02868 4 subject or of the owner to tanper with th sanples in
order to awoiNlotshe generation of incrimnating evidence. Hegw¥Ri/02kds | S

. especially in these cases that an unequivocal 5 assignnent of the test
results to the sanple donor are especially inportant, since certain |egal
regul ations can often only be enforced £n this way. The attenpts at
solutions which, in view of this problem 10 already exist in the prior art
f or - prevensuhgettnperofigthtt bwneéhetsanphper evaitle tkexctust vehnyplestihe
nmonitoring of sanple renpval. For exanple it is commpn practice that the
subnissionoﬁﬁeﬁrgaea¥?bﬁ1g%%j%%?%r?gk?%goga}?thmﬁ%?P%ﬂ%n%V1@%%$%py is
supervi sed. 15 However, even the nost clever nonitoring and supervision of
subj ects during the subm ssion of the urine sanple will not conpletely
prevent anbeXehahgelbfishespapplesy ih e sanyases, UOot oin tire 2V OOl - -

140, 00Q dr i r t it h done. A nmmj or

i ncr eage b ﬁ?@ﬁ%ﬁjﬁb@f e?}z\é t%gg%eg(gi%iegge%gi #% hséggﬁ%?%r%‘?n%? Iite” met hadone
patients oéspacidbke Dthertaat Cosicse aseredin abedRl biddipd €Sorantban
tranquilizers, a control of the substances taken by the patients is
therapeutiEgT?Q LB S OECHE cHR dF St ¥ he gui del i nes for the

i npl enentation of nethadone therapy, the urine nust be checked at | east

once a. week or, under certain circunstances, even nore frequently.
The attempts at solutions which, in view of this problem,

10 already exist in the prior art for preventing tampering with
the sample relate exclusively to the monitoring of sample
removal. For example it is common pkactice that the
submission of urine from subjects taking part in methadone

' therapy is supervised.

15 ' B
However, even the most clever monitoring and supervisioﬁ of
subjects during the submission of the urine sample will not
completely prevent an exchange of the samples. In Germany
20,000 of the 120,000 - 140,000 drﬁg addicts are already

20 treated with methadone. A major increase in this number is to
be expected in the future. Since methadone patients often
take other narcotics as well as barbiturates and

tranquilizers, a control of the substances taken by the

patients is therapeutically necessary.

According to the guidelines for the implementation of
methadone therapy, the urine must be checked at least once a .
week or, under certain circumstances, even more frequently,
Normally, submission of the urine sample under observation is
30 not possible in normal doctors' offices since commonly only a
small restroom is present and normally male medical personnel
are not at adequate disposal to accompany the male methadone

patients. The construction of restrooms suitable for sample



Normal | y, submi ssion of the urine sanple under observation is 30 not

possible in normal doctors' offices since coomonly only a 7sga Egp:zﬁﬁ€0n1'
is present and nornmally mal e nedical personnel are not at adegidt .

di sposal t M A&YAHEny the nal e nethadone patients. The cof§ITYERORPHES of
restroons suitable for sanple 12 SEP 2005 WD 02/ 075307 PCTI EPO2/ 02868 5
subm ssi on under observation requires a high financial outlay. Just the
costs for such investment in the health office of Duesseldorf canme to 50

TDM 5 Due to the comonly observed tanpering of submtted urine- sanples,
work is i ncPeR@FRgton blé‘?%%rG‘E}?l%e’o‘ﬁa"ah%ﬂly%?‘guh’é?%o%lshlq%rfjd&%%ﬁjon of drugs

in saliva disehaygequdvemmd foodts £OPLERSH iﬁvyﬁda&;@ﬂpdch@g?e%ﬁﬂc@r urine
as test sanples,” a saliva sanple can be obtal ned wthout a damagi ng

i ntrusi on o?filcsiehoRnesseldurhramponte held sTBjfect' s privacy, the danger of
a negligent mx-up of or an intentional tanpering with the sanples still
cannot be prevented. The goal of the present invention is therefore to

ensure an Ihfe UnEGtHy cedimAss) Priitved tdepsadiy ast tandmiedenQiriand; in
this way, to overcone the problens or'di sadvantages conmon to the prior
art. Accor diHP IS 4 T hvisht i 837 1 Gleal P EnHedony Pt Gnadived sa mefthadst hod

for the investigatdan Hf (g?]q:{fqgjscaﬂn sapl-es 4 HrodER), figr at, | east one
conponent,'ﬁiireln(ﬁﬂé met hod 1™ncl udes the fcﬁ%%ﬁm ﬁb'stepg%J%g) '
Adm ni st er igaptatadtedst wrigigrdrlcad s ybist s ot orElnareETEIE S 2 B afip)laddi ta ng
for a | engt f 1i v!qﬁic | s..sufficient far he at_ |l east ane nmar.ker
substancei%%#%%%ﬁgﬁﬁ% 6%gi?§%%g#alneé wf%ho&t a éamagf%g 1ﬁ%ru510n_or
~) 10 without intruding upon the subject's privacy, the danger of a
negligent mix-up of or an intentional tampering with the

samples still cannot be prevented.

The goal of the present invention is therefore to ensure an
15 unequivecal assignment of the samples to the donor and, in
this way, to overcome the preoblems or disadvantages common to

the prior art.

According to the invention this goal is met by providing a

20 method for.the investigation of biological samples from a

- mammal for at least one component, wherein the method
—) includes the following steps:
(2} Administering at least one marker substance to a
mammal; '

25 (b) Waiting for a length of time which is sufficient for
the at least one marker substance to reach the location of
sample removal; |

(c) Removing a biological sample from the mammal;
{d) Investigating the biological sample for the presence

30  and/or amount of at least one marker substance or a
derivative thereof; and, if the at least one mafker substance
or the derivative thereof is detectable in the bioclogical

sample;



- sanpl e renoval ; (c) Renoving a biological sanple fromthe mammal ; (d)
| nvestigating the biological sanple for the presence 30 and/or anount of -

.at | east one nmarker substance or a derivative thereof; and Qf 0
| east one mav¥@er/oseyst ance or the derivative thereof is det gé@ 5he

bi ol ogi ca

| sanple; . WO 02/0 753 07 6 12 S E P 2005 PCT/ (e)

I nvestigating the biological sanple for an anal yte. The idea of the

present'

invention was therefore to find a6 possibility with which the

sanpl e to be investigated can be 5 marked while preventing this marker from

bei ng removed o) Liesargheihy sRENDHS ggcess! %‘ﬁ?.i%gf‘%%t%‘gers%f ¢qne

nmethod is therefore suitable for exanple f noni t

as well as for doping checks. Advantageous narking substances are in

general ¢
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specific characteristics. These marker substances exert no .
pharmacological side éffects on the organism of the mammal at
the concentrations which are necessary for detection of these
marker substances in the blood, in the urine or- other body

fluids or in body excretions according to the invention.

A derivative which is specifically formed from the at least
one marker subsfance can also just as well be used in place
of the latter. By'”derivatives“ are to be understood all
subsequent products which arise as a resulf of a chemical
transformation in the organism of the subject or in the
removed sample, wherein however all subsequent products are
‘excluded which are not exclusively attributable to the
transformation of a specific marker in the ;ﬁbject organism

or in the removed sanple.

- It is advantageous if the marker substances are soluble in a
liguid, that the normal taste of the liquid such as for
example juice is not changed by the addition or that,
following dissolving in water, no uhpieasant taste of the
resulting solution is caused by the marker substances and,
‘therefore, the subject can willingly drink the liquid

containing the markers.
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transformati on of 'a specific marker in the subject organism or in the

. renoved Sanple. 25 -1t is advantageous if the marker subst e ubl e
.‘in a liquid, that the nornmal taste of the liquid such as,?ﬂﬁ?%ﬁi@hﬁﬁ@h

juice i s noWORAAPEY by the addition or that, follow ng di BEDERG20g368n

wat er, no unpl easant taste of the 30 resulting solution is caused by the
mar ker substances and, therefore, the subject can wllingly drink the
liquid containing the markers. WO 02/075307 7 12 SEP?nn PCT/ EP02102868
Advant ageous marker substances are characterized in that they . are absorbed
qui ckl y t hr 8dyRtREsONEe FERHRT PUESHSNFeshRr&Reshasagtarézedcret Blatrohey he

subject in the %ﬂs%%behtqhicﬁﬁhlg &ougﬂvﬁﬂﬁagﬁ9%§fkkaﬁhﬁﬁéoﬂEr£S£branes
substances i'n urine sanpl'es ca e detected in as sinplé a manner as
possi bl e by adet ectel excretehiodzoal teéadypubgeahl iahetlei nréhem talis further

i nvestigatio | abor at ori,es _such as for ex | e common et hods of clinical
fe Bt

anal ytical GRSATLESFOURCLDr EPRGS BATKETi AYRAEABRES| L0 UripfePRrabPe $3 use

mar ker sgibshaners cwhicah iar gsneti mpeabohibaadr18sf gbkowbng Hpt ake=byibhe ,
subj ect. Preferred nmarker substances are sugars or sugar derivatives such
as for exanpeéhgfabphssaedyepyptibdiebed MpochaBiradl invessigabtonrol , '

mannitol, s ritol,. S n 0se, ich are
Sol bl & i WAPCEo5SH oR ShCRan hac rosurfy  foekeh B tinds o ot e Y
i s al so advantageduaslt chemesksepr Ancbdsinki pbdshe $acehaiodesit pbéyol s,

I hyl en I rivati i ]
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;*) 10 following uptake by the subject.

Preferred marker substances are sugars or. sugar derivatives

such as for example arabinose, erythrulose, myo-inositol,

cis-inositeol, mannitol, sorbose, rhamnose, sorbitol, xylose
15 and xylulose, which are scluble in water and which can be

easily detected by enzymatic-tests.

It is also advantageous to use isoprenoids, lipids,
saccharides, polyols, polyethylene glycols, derivatives or

20 mixtures of these substances as the marker substance.

”) Especially preferred is the use of the method according to
the invention in the investigation of urine samples. For
this, the marker substance or a combination of multiple

25 marker substances is dissolved in a liguid, and the liquid is
orally administered in that the subject drinks the liguid
approximately 30 to 60 minutes before the urine submission.
Polyethylene glycels or mixtures therecof are most preferably

used as marker substances for the investigation of urine

30 samples.

It is especially preferable to administer multiple marker

substances simultaneously, wherein it is possible-by the



: Especially preferred is the use of the nethod according to the invention-
;in the investigation of urine sanples. For this, the narkeﬂ Zygﬁggqgﬁﬁgr a
- conbination of nmultiple 25 marker substances is dissolved i uig;Vand '
the liquid WO 02870y adm nistered in that the subject drinPCTVRERS2/0336811 d

- approximtely 30 to 60 m nutes before the urine subm ssion. Polyethyl ene

: glycols or m xtures thereof are nost preferably used as marker substances
*for the investigation of urine .30 sanples. It is especially preferable to

. adni ni ster mul tiple marker substances simultaneously, wherein it is

: possi bl e- by qdw IrxatgEm 200 5anB 02/ OREIBARCET/EPCEMEEASES 8 astiaimat i on of
" marker substapces vel cert ai n rical. co | onging tp a

" respective sn?r}rnpﬁerzl.éalq'n%(;%r e?jpetlo nqeir?ﬁe%sea 'ti:rr?easpseé?f%e]-tv;e %Sag:&ﬁse[. ?fe{ln%errqf)eﬁg,tcf t
i s, preferr edrdreaatinighes tseif et C @i imait wanpledind, edst i3 EsyRoiald Yo
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. exist 2ngl i f.fiernent.;canb [ JHUTBL { -xkgpering 10
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* woul d have tsmbaiencese siheditealeavatlur.e of the nmarker substances, the
~nunerical code for his urine sanple and the sequence of marker substances
: according to which the code is constructed. 15 The adm nistration of the

mar ker substuariey eardial agCamplaread substizhicersentheays exByt 2"-1

. "admnistration"” is to be, understqood the introduction of one or a.

; nul titude offiffSE&nt combinations in a dual numeric system. Tampering

10 with the samples by the subject is therefore impossible since
the subject would have to know the chemical nature of the
marker substances, the numerical code for his urine sample
and the sequence of marker substances according to which the
code is constructed.

15
The administration of the marker substance can be
accomplished in different ways. By ”édministration“ is to be
understood the introduction of one or a multitude of marker
substances into the organism of the sample donor. According

20 to the invention, the marker substance or the multitude of
marker substances can be administered to the sample donor
preferably parenterally or orally. It is espgcially preferred
that the marker substance or the multitude of marker

substances be taken up via the digestive tract and that,

25 during uptake, no metabolization of the marker substances

takes places.

Depending on the type of the at least one marker substance
administered and the type of the sample to be removed, it is
30 necessary prior to the removal of the sample to be
investigated to wait a certain ,sufficient length of time™
before sample removal. This length of time represents the

time which the at least one marker substance requires to



. substances into the organi smof the sanple donor. According 20 to the

i nvention, the marker substance or the multitude of narke can
be admi ni st@bqgmt;fgo-t he sanpl e donor preferably parenteral I P);S:{th ggﬁ@

is especially preferred that the marker substance or the t|tu

mar ker substances be taken up via the digestive tract and that, 25 durlng
upt ake, no netabolization of the marker substances takes places. Depending
on the type of the at | east one nmarker substance adm nistered and the type

of the sanpkeatm héwer eneedon bfl Saipleees®aty .pPIInOLhkochiRe bemawablef the
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the prior art (van Rossum J. “* Kinetics of Drug Action
experi ment etkenas PharqakaeggpedlvclvalueSSpr|mgéhpdsefbrntmezi Forth W :

ﬁn%gfﬁwe HoEcPREALEL LS EBET RKALOOL S RO IRELK QL) Gun LBLi,qgr gehj;sghes
. Kinetics of Drug Actlon. REandbuch der experimentellen

Pharmakologie, Vol. 47. Springer, Berlin 1977;: Forth,‘w.:
Allgemeine und spezielle Pharmakologie und Toxikologie.
Bibliographisches Institut & F. A. Brockhaus, Mannheim 1988).
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Sample removal occurs in different ways depending on the type
of sample to be investigated. In the case of the analysis of
body excretions, part of the sample is taken up into a sample
vessél and, after this time, is ready for further

20 investigation. In the investigation of human urine or stool
samples, the samples can usually be furnished by the subjects

f) themselves in that the subject is simply given a sample
A vessel. For the removal of samples from body fluids or from

tissue samples, a direct operaticon on the subject is normally

25 necessary. Here, obtention of blood from the subject can be
accomplished using a suction pipette following pricking or
cutting of the skin with a disposable lancet or - in larger
gquantities - using an injection syringg or blood ceollection
tube (German: Veniile) after puncture of the vein. For the

30 investigation of liquor, the latter is obtained by lumbar,

suboccipital or ventricle puncture.
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manmal 5 degjaaitatiad of ergtahﬂ.sfz‘rn&]}wdl’ﬁ%tllrﬂ.v@shsgﬁtlrprthé?eia&\tﬁ]l Herde are
body excretions, body fluids or tissue sanples. The conponents making up
the sanpl e téaw iofc ISFaw 1o isaiedials &t weld AR BP W PRI SATSC R s tHhP
exist in th nmel at the time of sanple renoval as well as previous
conmponents o e mamual . By "body excretions" or "excretion" are to be
understood 10 urine, stool, secretions fromsalivary, mlk, tear and sweat

gl ands. 15 By "body-fluid". are taq be und rstqu extracel lular. liqujds of a
o mammal i an c?rgart?oéjgglei}ﬁgg l(%'tf <:’err Ut and 1 |quo (AEe £8'%e dhdrstodd

10 urine, stool, secretions from qallvary, milk, tear and sweat

glands.

By .body f£luid"“ are to be understood extracellular liguids of
a mammalian organism like blood, serum and liquor.

15

By ,mammal" are to be understeod in addition to animals of

this category man as well.

Preferably, the samples removed from or excreted by a mammal

20 are body excretions, body fluids or tissue samples.

By ,tissue sample™ is to be understocod an organization of _)
identically differentiated celis obtained by a direct
operation into the living mammalian organism, as well as
25 these cells' intercellular substance. Hair samples and
samples of sloughed-off parts of skin are also to be

understood as falling within the meaning of this term.

Depending on the type of the sample and the at least one

30 marker substance to be detected, the respective sample has to
be prepared prior to the analysis method. The preparation
steps can include centrifugation for the separation of solid,

‘non-solubilized materials in a liquid sample such as for



By "mammual " are to be understood in addition to aninals of” this category
man as well. Preferably, the sanples renoved from or excretpg §¥;@ Zﬂnqm
Fave

"20 are bdeysﬁgﬁﬁggpns, body fluids or tissue sanples. "5 5*5%%.

sanple" is to be understood an organi zati on of identicall #@@@%?iated
cells obtained by a direct operation into the living mammalian organi sm

as well as these cells' intercellular substance. Hair sanples and sanples
of sloughed-off parts of skin. are also to be wunderstood as falling within

"~ the meani ng i.S _ ¥ 2 the. t f the sanple, and the at

| east one SSQEQFE%rugggg%a%@gﬁggiEgagg?éc§5d¥B%Hen?%%%e%f?g%ﬁggﬁﬁpggﬁﬁi to
be preparedspchoast 6othexanalygsssoakt hodncdherpt parisy i Din-StERenEaN
i'ncl ude centﬁlfuggtlon or the Sﬁgg ation of solid, npon-solubjlized

material s i HFTA°TPFaEPGaE8/pHE 8kic *{5PN% 2 SRB2BF ST B2 D 0 h

PCT/ EP02/ 02868t 431 exa8Rbenysi Bech SQb UBinhbA Rk 08 0F 2 £4S PEIE Ot S itdhe
sanpl es  such as_for exanple stool, concentration by 1on-exchange

chr omat oyr apRyVadRAgregni FrdoRsr BYe preelpriat hehhodlt hhomeyeridat reagent s

such as a u a agj. u . al,ue required far., the
anal ysi s netE%d?éﬁg%%g%ﬁfgag%o§§g§f£¥%%oég§%?%ggh% R %ﬁ;hﬁtWéhﬁﬁ%%ﬁﬂj on
or 'by uSingcelbrmiids ipeblderlts, i fooredeampe, fios SxXpa®,ibRabl@ o
investigate co onentﬁ fromorj igfll intact, K tissues, separation of

16 Bu

material s USEPTRERYRi hERhRTY CAGT f b S B | FEPAF A8 ¢t s and

ot her prepaf@tds iz st OPScHNOMN §Oi 0Nl saMp b NAoh Sid |#od Neddg@art. A
nunber _of enzymatic, i mmunol ogi cal, nass-spectroscopic and el eéctrophoretic

g :
(_jeﬁ'ect Lon rMttREEcass WePe ashebrbitRATYRoRfsteps known to one of

ordinary skill in the art.

A number -of enzymatic, immunological, mass-spectroscopic ané
electrophoretic detection methods as well as combinations of

15 these methods are available for the determination of the
presence or absence of at least one marker substance in a
sample. Preferably, detection is accomplished by a coupled
GC/MS or HPLC/MS method or by HPLC or GC. These methods. allow
the very time-efficient investigation of, -in particular,

20 liquid samples or of samples which, due to their preparation
were transferred into a liquid. At the same‘time, these

;) detection methods allow a high degree of automatization so

that a multitude of samples can be analyzed in a short time
and, in as far the chromatograms and, as the case may be,

25 mass spectroscopic fractionation patterns of reference
substances already exist in the computer evaluation unit, the

actual detection of the at least one marker substancé is also

greatly simplified.

30 If it is determined as a result of the evaluation of the
analysis method applied that the originally administered at
least one marker substance is present in the investigated

sample, then this allows the unequivocal assignment of this
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|nconpleteto an incorrectly functioning - because incomplete -
resorption of ‘glucose from the urine by. the kidney tubules
{(glucosuria) in a subject is made possible on the basis of
knowledéé of the concentration of an analyte such as for
15 example the glucdse concentration in the urine of a urine
sample, which was normally enzymaticélly determined by means
of glucose oxidase (GOD} or hexokinase. Analytes can further
be intoxicants, medicines, metabolites of the previously
named substances, the detection of which in the sample yields

20 information as to the behavior or a treatment of the subject.

In addition to the use of the method according to the
invention in human medicine, there alsc exist a multitude of
further applications in the veterinary medical field and in
25 agriculture. The method can advantageousiy be used in the
monitoring of adherence to regulations for the use of feed

additives in agricultural livestock mast farming.

-If for example samples obtained from mast pigs are to be
30 dinvestigated for the presence of growth hormones or
antibiotics or their metabolites, the use of the method

according to the invention can avoid the problem of a |
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for example a time-delayed yet continuous resorption through the
intestinal mucous membranes takes place- and therefore the at
least one marker substance is detectable over a- longer length
of time, for example in a body excretion like animal feces.
15 Especially suitable samples are samples with which.both the
investigation for the at least. one marksr substance as well
as the detection or the concentration determination of at

least one analyte takes place.

20 ' Another object of the present invention is a kit for
performing the described method for sample identification in
:) a mammal, wherein the kit according to'the invention includes
a marker substance in a container such as a tablet vessel as

well as, as the case may be, means forradministering the at

25 least one marker substance to the mammal.
It is especially advantageous if this kit also contains at
least one referesnce substance for the detection of the marker
substance or the multitude of marker substances.

30

A kit according to the invention preferably contains, for the
oral administration of the marker substances, these marker

substances- in the form of individual water-solubile
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ations of nmarker substances correspondlng to

that these marker substances can be applied for example to ~

.\- §

children as well as adults without reaching a concentration
of markér substances in the subject at which pharmacologlcal

side effects can arise.

It is especially advantageous if the tablet vessels contained
in the kit are provided with a computer-readable code. Kits
intended for the marking of urine éamples of methadone |
patients preferably contain tablets, capsules, or similar
application form§ in which both the amount of methadone to be
administered as well as the mixture of marker substances are

available together.

Further advantageous embodiments of the kit according to the
invention include multiple reference substances by means of
which the marker substances can be easily identified in the
chromatographic analysis of the sample, such as for example .

in the investigation of the urine sample.

In, for example, the investigation of the urine sample of a

. patient treated with methadone, an ampoule tube can also be
present in the kit according to the invention, which émpoule
tube contains a mixture of marker substances solubilized in é

suitable carrier means according to the chosen
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Example 1

For the further exemplary explanation of the method according
to the invention, an embodiment for performing the marking of

15 a sample to be investigated is provided below. ;
The embodiment relates to the marking of a urine sampie to be
investigated and its subsequent investigation. The subject
receives 100-300 ml of liquid to drink, in which 1 g

20 polyethylene glycol 600 is solubilized as a marker substance.
Fruit juices, water, and other liguids palatable to humans

m) can be used as liquids to drink.

In place of polyethylene glycol 600, moncdisperse fractions

25 or mixtures of monodisperse fractions can also be used. Here,
the laboratory establishes a substance code. Such a code is
given in the following as five monodisperse polyethylene
glycol fractions. Here, ,0" stands for not present and ,b1“
stands for present.

30



‘chromat ogr aphy peaks of the nmarker substances in a GC anal ysis whether the
i nvestigated urine sanple originates fromthe patient bein nt-h

-met hadone. 10 Exanple 1 For the further exenplary explanatighﬁégﬂéﬁgzngghod "
accordi ng w0 bod@ssmvention, an enbodi nent for perform ng themesdings of 15
a sanple to be investigated is provided bel ow. The enbodinent relates to
the marking of a urine sanple to be investigated and its subsequent
.investigation. The subject receives 100-360 nml of liquid to drink, in

which 1. g 20 polyethylene glycol 600 is solubilized as a nmarker substance.
Fruit juices, water, and other |iquids palatable to humans can be used as

| i qui ds rto—drrmk—tnpiace of —potyethytene %iu%(é%ianﬁcaegs" frofrott-spet-se
fractions 25 or m xtures of nonodi sperse fractions ¢€an al so be used. Here
t he | abgr at @ub=stradds shes a substance code. Such a code is given in the
f ol | ow pg—as—ii+ve nponodi-sperse pe!,e;h%?ene_ glycol fractiaons cre_ "Q"
stands for not present| and By s{ands °f or presefrt. 30 1, @S E P 2006 WO
02/ 075307 PGl P02/ 02868 16 SubstancesSubstances A BEDE Code 106011266161
300110 40.0111
: 1 0 0 0 1 1
2 0 0 1 0 1
3 0 0 1 1 0
4 0 0 1 1 1
5 0 i 0 0 1
6 0 1 0 1 0
7 0 1 0 1 1
8 0 1 1 0 0
S 0 1 1 0 1
10 0 1 1 1 0
11 1 0 0 0 1
12 1 0 0 1 0
s 13 1 a 0 1 1
14 1 0 1 0 0
15 1 0 1 0 1
1é 1 0 - 1 0
17 1 1 0 0 0
18 1 i 0 0 1
19 1 1 0 1 0
20 1 1 1 0 0

The substances A, B, C, D and E correspond to polyethYlene

glycol fractions with molecular weights:
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:'B, C, D and wp 606#se@pond to pol yet hyl ene glycol fractions V¢ ar
weights: 5 12 SEP 2005 WO 02/ 075307 17 A530 B574 C618 D662 Eﬁﬁ?ﬂﬁbﬁﬁy

- PCT/ EP02/ 02868 After ingestion the subject was requested to wait at | east

7 30 mnminutes and at the nost 4 hours beforelurinating. The subject 5 was

“ allowed to consume further liquids or solid food during this waiting
- phase. The subject did not have to be supervised

A 530
B 574
cC 618
D 662
E 706

. After ingestion the subject was requested to wait at least 30
minutes and at the most 4 hours before urinating. The subject
5 was allowed to consume further liquids or solid food during
*) this waiting phase. The subject did not have to be supervised
during the waiting.time. The submission of urine by the

subject took place without supervision.

10 The sample vessel was identified with a barcode label coding
a job number also contained on the computer-readable
accompanying tag. On the accompanying tag were noted the name
of the subject, the desired investigation as weli as the
combination of marker substances or the substance code. The

15 sender is saved by the job number in the master data of the
lab computer. The samples were transported to the laboratory

;) . with the accompanying tag. The accompanying tag was entered

into the computer with a card reader. The 55b was recorded in
this way. Here, the substance combination or the substance

20 code was also entered into the computer.

For the analysis for polyethylene glycol, the urine was,
centrifuged, 100 pl of the supernatant was given on Nucleosil
C 100 - (C18), 3 um (4.6 x 125 mm) at a flow rate of 0.5

25 ml/min (methanol/water 5/95) and was investigated for
polyethylene glycel by detection with an RI detector. The
chromatography peaks were identified as polyethylene élycols
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. Here, the substraneeogeabhialki.on or the substance 20 code was al so entered
.into the conmputer. For the analysis for polyethylene glycol, the urine was.
.centrifuged, 100 | of the supernatant was given on Nucleosil C 100 -

(C18), 3 pm (4. 1 a | Ny of Q.5 25 nl./m n (et hanol / wat er
5/95) and magﬂig3§§t§§§?gga érgn%8%339%§%gngrdﬁfc3Pmﬁ§ed598éfﬁgﬁ with an R
_det ect or .5 Theneghivnatbdyaphy ipeakis teethe despicticedeasubgkyet hybepgegl ycol s -

WO 02/ 075307 1§ QX the retenti g tin based on the reference
* chr omat ogr apRreg! Tfescggﬂ 9 Og 9C?g%%6§F@§8lewﬁtbﬁﬂ§9ﬁaQJY§aéhfractions
‘investigatedugéaneTﬁéthgj@eelQaQesébgeagghgggﬁhh¥8§?§gg€8ﬁ EgF;ESEerne

- respective subject via the substance co e ren

. glycol fract®Basyteuskde. The $nbpetcanéistsubsedeentkydi hyket hgabed berithe
~analyte, i.eg an,Lpjoxicant to be detected |ike heroin or its derivatives.
; 10 10 | S
Sugars for marking body fluids can be used in the same manner"J
as described for polyethylene glycol fractions. These are
determined from urine or other body fluids via enzymatic
detection reactions. The analytical detection methods
15  required for this are known in the prior art (Methods of
Enzymic Analysis, ed. Bergmeyer, H.U. VCH Verlagsgesellschaft

mbH, Weinheim 198%8).

Example 2

20 For pre-analytical patient preparation, patients of drug
ambulances were given 1 ml of polyethylene glycole 400
(“Marker A"), 600 (“Mgrker,B”) or a mixture of 400 and 600 o
("Marker C”) in 100 ml fruit juice. Patients were supervised
while drinking and asked to wait for at least 30 min prior to

25 urine delivery. After that time patients were allowed to
urinate without supervision. The urine tube was then labeled

and directly transported to the site of analysis,

Before analysis, the sample were prepared as follows: 10 ml

urine was centrifuged at 10500 x g for 10 min.

30 For polyethylene glycole analysis, the chromatograph was
operated isocratically at ambient temperatures in the column-

‘switching mode. Because RI detection limits to isocratic
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wait for | ea t rior to

patients weﬁg'ﬁ d f@nﬁﬁ frafd ﬁFtﬁgﬁg&%g§8P9hL¥§ﬁy5§ wﬁ&Fthaﬁaﬁgggas

t hen Iabele@up@&%a@thCbEythéaaéae&&@dgb@ tkensi yeref innatysis. Before
anal ysis, the sanple were prepared as lows: 10 M urine was centrifuged

at 10500. x gutemardcaildy 30tpPop éépyétﬁyﬁeﬁ@ gbyeepéudnafydiisd vieh
Chro”atQ9raﬁﬁc#%%31ﬁpgb%t§§8'SQC %khytﬁé ?Héﬁ@td&§998£8& §§t§§ the

colum--"sw tc gcause etectlon mits o isSocCra SEP
2005 WO O 2taeﬁﬁ—&popﬁmBCEtEEOZlG@BﬁB m94nmm|Vemphaaaé aebneakuné of eadiup
and analytlg ung |de tical, S|sé|ng af 44% nethag aﬂd 56%
wat er. 100 G#f/sp Fﬁét&WPuSF thig EEE?r fageardr EomE € TApett el

aut omat i-cal kpeORiEe Frb€@i¥nd. fobB) rptaeakdMdnf thbedt M ibndriugheasi | 100
Cl18, 5 pm Wzth the eluent delivered by the clean-u at a flow of 0.4

m / nin andf&epr dS9upEcofh8ePrHar ! Iiat VAR ﬁHﬁEFh?ﬁngmEF% i gchaFged to
t.he) vwasig, whhke tbhenBEG fieact bppsamere tgbakAsdyenchhepshat i QRArynphase.

analytes were backflushed for separation with a flow rate of
0.5 ml/min and a pressure of 96 bar onto the analyticai
column, Nucleosil 100 C8 5 pm. Analysis time toock 18 min.
Phenomenological characterization of the urinary

15 chromatographic elution pattern was achieved by RI-detection,
set at 40 °C. According to the observed pattern, markers were
then diagnosed as “Marker A”, “Marker B” or “Marker C” as

shown in the attached Figures 1-3.

The following materials and equipments have been used in this
20 exaﬁple: Polyethylene glycole, PH Eur quality, of the average
';) molecular weight 400 or 600 from Merck, Darmstadt, Germany;
HPLC-grade methanol and acetonitrile from Baker; water ‘
deionized and purified by Millipore systems Elix3 and Mil113iQ
Gradient Al10, Inertsil C8-3 5Sum, (250x4.é), and Nucleosil 100
25 C18 5 pm (50x4.6 mm) HPLC columns from Schambeck SFD GmbH,
Bad Honnef, Germany. HPLC-Eguipment: sample injector $ 5200
fitted with a 100 nl injection loop, precolumn clean-up pump
8 2100, degaser integrated, six-port motor switching valve
ProLAB, column oven SFD 125-600, refraction index detector of
30 deflection type, inline filter element PAT™ , for PEEK 3pm
inline filters was obtained from Schambeck SFD GmbH, Bad

Honnef, Germany. Analytical pump M480, degassing module



‘After 120 sec the precolum was sw tched by the six-port 10 valve to the -

“eluent stream of the analytical. punp, and the analytes mere bgﬁé@ g@ﬂgd

?for separation with a flowrate of 0.5 m/mn and a pressu
‘onto the anaWgxaz®ai3o7 col um, Nucl eosil 100 C8 5 pm Anal ysi s piciyfipod/fRés 18

m n. Phenonenol ogi cal characterization of the urinary 15 chromatographic
elution pattern was achieved by Ri-detectigp, set at 40 C. According to

the, observed pattern markers were then di agnosed as "Marker A", "Marker
> B" or "Marker, C' p @ﬁ c% attached Figures 1-3. The fallown
S “aré

~materials ange@& né%

‘glycole, PH Emeqummamsow hie caveyrRg o URIREEA MR HYniddQor 600 from

BT AHED SHP Lt NP ethyilene

“Merck, Darnstadt, Germany; HPLC- grade nethanol and acetonitrile from

- Baker; water delonlzed and purified by MIlipore systens Elix3 and MI1iQ
. G adi ent A10, Inertsil C8-3 .5pm (250x4.6), and Nucleosil 100 25 C18 5 pm
~(50x4.6 mm) HPLC columms from Schanbeck SFD GrbH, Bad Honnef, Gernany.

HPLC- Equi prent : sanple injector S 5200 fitted with a 100 | injection |oop,

- precolum cl ean-up punp S 2100, degaser integrated, six-port notor

switching valve ProLAB, columm oven SFD 125-600, refraction index detector

- of 30 deflection type, inline filter elenent PATTM, for PEEK Sum inline
"filters was obtained from Schanbeck SFD GvbH, Bad Honnef, Gernany.
. Anal ytical punp M480, degassing nodule 12 S E P 2005 W0 2/0 75 307

PCT/ PP02/ 02868 20 degasys DGL310 and data acquisition system Chronel eon

¢ 6.11 under Wndows NT 4.0 were purchased-from Gynkotec. |J-VO GW3
; EP02028E -12 S E P 2005 :

N



1 PETMEFO2102868 Keller,' Ruprecht New ains 5 1. Method for the EP02028¢
I nvestigation of biological sanples froma mammal for -at | east one
‘conponent, wherein the nethod includes the follow ng steps: (a) Orall.y
admi ni stering a conbination of at least two 10 narker substanp§b£H%PaZUU5
manmal ; ((b) Waiting for a length of tinme which is sufficient for
conblnatlon of the at |east two marker substances to reach the |ocation of
sanpl e renmoval ; (c) Renoving a biological sanple fromthe manmal ; 15 (d)

| nvestigating the biological sanple for thel presence and/or anount of the
conbi nation of at |east two marker substances or derivatives thereof; and,
if.the'conbinéﬁﬂHﬁPOBVOQaQBat | east two marker substances or the
derivatives g F etegtable in the biological sanple; 20 .(e)

| nvesti gating t e bfo ﬁ T4 sanple for an analyte;- wherein the biological
sanple fromthe mammal is urine and the. renoval of said urine fromthe
manmal is acc EB'&EhEd by collection of urine in a collection vessel, and
wherein the ' wo mar ker substances are chosen from 25 isoprenoids,
. lipids, sagcharides, polyols, polyethylene gl.ycols or derivatives thereof.
2. Met hod aCCﬂrdlng to claim1 wherein said conbination of at |east 2

mar ker subst ancedetrprieesths MnxﬁﬁtxgatybnpoéfBiabégi&hlﬁﬁéﬁﬁlé%JQ§kﬁﬂ%§s

‘3. Met hod ) thrd
od accor drhﬁltﬂ'nép £Ai4p ji.é}:{stz o A%Ic:)el n arEEE‘I‘}? erein etrhé mreuth%sde

'nyo inositol, cis-inositol, mannitol,
lncludes the folIOW1ng steps

| | _ (a) Orally administering a comblnatlon of at 1east two
) 10 marker substances to a mammal;
(b) Waiting for a length of time which is sufficient for
the combination of the at least two marker subétances to
reach the location of sample removal; |
.(c) Remqving a biological sample from the mammél;.
15 (d) Investigating the biclogical sample for the presence
' and/or amount of the combination of at least two marker
substances or derivatives thereof; aﬁd if the combination
- of the atr least two marker substances or the derivatives
thereof is detectable in the. biclogical sample;
20- (e) Investlgatlng the biological sample for an analyte;
wherein the bioclogical sample from the mammal is ﬁrine
r) N andlthevremoval of said urine from the mammal is accomplished
by qolléction of urine in a collection vessel, and whereiﬂ
the at least two marker subétances are chosén from
25 isoprenoids, lipids, saccharides, polyols, polyethylene

glycols or derivatives thereof.
2. Method accordihg te claim 1 wherein said combination of
at least 2 marker substances comprises at least 3,

30 preferably 5 marker substances.

3. Method according to claim 1 or 2, wherein arabinose,

erythrulosg, myOFinositol,_cis—inositol, mannitol,

AMENDED SHEET



15- UHVEIKY'S® EP02028E 1 2 S EP 2005 2 sorbose, rhammose, sorbitol, xyl osEP02028¢
and- xylul ose are. chosen as saccharides. 4. Method according to any of the

previous clainms, wherein 5 at |east two pol yethyl ene gl ycols of %ldggpezﬂglj
nol ecul ar weights are used. as marker substances. 5. Method acc/l) i t

any of the previous clainms; wherein the marker substance or, the nultitude
of marker 10 substances is'detected by neans of GC, GO MsS, HPLC or '
HPLC/ M5. 6. Method according to claim1, wherein urine sanples from
patients treated with nethadone are investigated for 15 ‘intoxicants and the
met hod includes the followi ng steps: (a) Adm nistering a conbination of

2n- 1. pol yet hyl enesogbysnl shatndiskf eserbiapl ecyl i ah y a
patient treated wth nmethadone, wherein n f?%%m%%\%g%nk%gégg%daggreater
than zero, prefer@b?SF >y S25CR9rigegecially 20 preferred at |east 3, very
. especial.ly preferred 5; (b) Waiting for a length of tine of. at |east 30
mnutes up to,at nost 4 hours; (c) Renoving a urine sanple fromthe
excreted urined oftethps ggcreding2bo( any| of ethis gatevigusf cll Aems)y i Wee saip! €

for the prgsence ff 1d:he adgi Bl yet hyl.ene gl | s and, as the case
may be, (e) lnvest] yat ng of Bt Eggﬁﬁg%\%%sa?erfp?féle‘)]fsorof?ﬁtylg%eﬁﬁwfsIE‘O-’B%ClﬂaT(it
for performng tEeiEitisodracveedi ag narkey ofbdth@ceprlevi ous cl ai ns, wherein

the kit includes, in a container, a conbination of at |least 2, preferred
of at ' '
. ~ 5. Method according to any of the previous claims; wherein

the marker substance or the multitude of ﬁarker
) _ 10 substances is detected by means of GC, GC/MS, HPLC or
HPLC/MS. ‘ |

6. Method according to claim 1, wherein urine samples from
patients treated with methadone are investigatéd for
15 . intoxicants and the method includes the fo;loﬁing steps:
(2) Administering a combination of 2%-1 polyethylene
glycols of different molecular weights orally to a patient
- treated with methadone,_wherein n is a whole nuﬁber and
greater than zero,.brefgrably at least 2, especially
20 , preferred at least 3, very éspecially preferred 5;
_ (b) Waiting for a length of time of at least'BO minutes
_) K up to at most 4 hours; ‘
(c} Removing a urine sample from the excreted urine of
the patient; .
25 | (d) Investigating of the urine sample for the presence of
the administered pol?ethylene glycols and; as the case may
be,

(e) Investigating of the urine sample for intoxicants.

30 7. Kit for performing the method according to any of the
previous claims, wherein the kit includes, in a
container, a combination of at least 2, preferred of at

least 3, part@cularly preferred of 5 marker substances,

AMENDED SHEET



| edStVE=YHarticularly preferred of 5 marker substances, AVENDED SHEET IEpg2o2se
d- Ub- LUU EP020286 12 SEP 2005 3 said at |east two marker substances being
+chosen from i soprenoids, Iipids saccharides, polyols, polyethylene

glycols or derivatives thereof. 5 8. Kit accordlng to claim?7, %geiﬁyﬂzhﬂﬁ
kit contains a conbination of 2n-1 polyethyl ene glycols of d| fer
nol ecul ar weights in one or nore containers wherein n is a whole nunber and

greater than zero, preférably.at | east 2, especially preferred at |east 3,

very especially 10 'preferred.5. 9. Kit accbrding to claim7 or 8, wherein

the kit. additionally includes neans for adm nistering the at - | east one

mar ker subst ance . Sis! 84- kﬁﬁsbctbwdnm@kéx)sﬂbﬁﬁadﬁeswbéiﬁbncﬂggeﬁ“fr m

addi tional ly |nqg@g§§nggag g%l$etect| n of the at |east two T Ker
esrzgoizokst mbm’ilhyﬂ@ﬁe)

substances in the sanple reho
claim 10, wherei §lRelRi oraderivonaldsy tHegRisa NS ref erence substances for-

the detection of the at I|east two narker subst ances. AMENDED SHEET

.

5> 8. Kit according to claim 7, wherein.the kit contains a
combination of 2"-1 polyethylene glycols of different
molecular weights in one or more containers wherein nis
a whole number and greater than zero, preferably at least

= ' 2, especially preferred at least 3, very espec1ally
M) 10 ‘pPreferred 5.

9. Kit according to claim 7 or 8, wherein the kit
“additionally includes means for administering the at
least one marker substance.

i5

10.Kit according to-claim 9, wherein the kit additionally

includes means for detection of the at least two marker

substances in the sample removed from a mammal.
20 11. Kit -according to claim 10, wherein the klt addltlonally

contains reference substances for the detectlon of the at

'm) ‘ _ least two marker substances.

AMENDED SHEET



