- 2 - The present invention concerns a carrier-bound, nulticonponent
detection systemfor the colorinetric determination of esterolytically-
and/ or; proteol ytically-active components of body fluids. 5 The
detection of esterolytically- and/or proteolytically-active conponents of
body.fluids is of great inportance.. Especially for the diagnosis of

di seases of the kidneys and of the urogénital tract, it is inportant to
detect |eukocytes in urine on the 10 basis of their inherent esterolytic
and/ or proteol ytic acti®¢iPyesenhingenbbondcoReetns oh wutiarbaund, in the

formof test SthiiPficbayéndhovedréOrhén UsyseRSPEE fhd Yo ABBMAGERYS

her®for because,these, on need to _be dipped. briefly,into the liquid sanple
to be 15 inveg?FﬁﬁTéﬁagxﬁntﬂgne§5%§%g%gﬁ??§f af#%4/%he removal of the
strip fromthe paopéelypicallyaadeiee neomponenvs éHebodyrtElruiais. '

| eukocytes/pl of sanple, e.g. on the basis of a coloration, wthin a short
time. Theré& is * thutherdeteetioncofamstesropyeicably-apmtfmossibility 20

for the detectigpopbosytics? ogsmvga‘t_&a?g{lénw 8F Body WiiBdL |

conplicated ti and tost-conhsum ng nani ations havi'ng to %%rrled.out
with or on the ghfpFelnpertangepurpepecist b for Bhe oiiagnosiha® are

known, in 25 pagbthsebasf the Rodke éegnaubfim@mt?énﬁwﬂ%@@,
advant ageous detection systens f metric determ nati on of.

or .the col or
esterol ytical | yIEahl/ SPPRF BRI §7i daFeGt Lﬁ?*%%yﬁ%ﬁp’o"hé‘m’sneoforb fl-ui ds,
such as e. 0 of bheilkooft thein inhaeent Tésseralptidosed fod tpromrguhenic 30

systens which c ' f s fL..C ] Ga c . | easy. -one of which
is so chenicall§gg%g%gga b§X§£?e¥oﬁ§€$§aﬁ?§¥gg% o%f%Ec>%ﬁﬂ§héba. y-active
conponent mat er Ehesformbofiytésti sitripas haverpnevedntprhwiatiteact s '

directly with OQ_Egg'EiﬁiTyaa&%ﬁEéQQoéé hePEHYENGEC 2l d NeREYET 1 PTnd i
ot her conponents t he :
: to be dipped briefly into the liquid sample to be :
15 investigated and theh-subsequéntly, after the removal
" of the strip from the sample, permit a determination. -
of the number of leukocytes/ul of sample, e.g. on the
basis of a coloration, within a short time. There is
thus provided a clean, simplé and rapid possibility -
.20  for .the detection of such component materials in body
fluids without complicated time- and cost-consuming . .
manipulétiohsahaving to be carried out with or on the.
sample for this,purpose; o '

o o : Fromrthe prior art, there are known, in
25 particular, the'so—called'multicomponent.systems'as*
_ advantageous detection systems for the colorimetric -
determination of eéterolyticallyf and/or proteolytically-
“active components of body fluids, such as e.g. of
leukocytes .in urine. These are those multicomponent
30 syétems which consist of several cliemical substances,
at least one of which is so chemically changed by
esterolytically- and/or proteolytically-active
component materials of body fluids that the reaction
product reaéts directly with one or, in a reaction

35 sequence, with several of the other components of the
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-3# detection systemto give a col oured - substance which can then be
determ ned colorinetrically. The anount of col oured substance forned is a

measuyre for the anount of esterolytically- and/or proteolytically- 5 _
active conponent materials in the sanple investigated. Especially suitable
for .this type of detection of esterolytjcally- and/or

proteol yticall y-active conponents in body fluids are e.g. two-conponent

systens in whic rods.first cleave A C 0 t Jmaterials
to be detected A;%%‘é]%tglz&rr?ess’hﬁsﬁ%ﬂnté%éygxf %@#ﬁéﬁ% #%H%@%@egﬁqec& by a
further reacti vasuthtmrke darginined collomiee tricalilyl.. Ter iamoundund

mul™NA conponent ST g td | NCI f opean

Pat ent Appl i cat‘?yoflé 0 03%3%8%@%11%{:{?% ﬁﬁ%?ﬁ%ﬁe&rﬁ%&gﬁﬂcﬁ%’ on
concerns, interaB@ynt @& e$EarY e addiec angt oy frake gt iigdd 1et er ni nat i on

of esterol y§icajdtivancddmpordnt el oerdiGald YirdatHe/ & P IRON8Re dtilgRItded.S i N
body fluids, such as e.g. |eukoecytes inurine, in which an ester cleavable

EdeO this cogpone(rjlmspétsli@lw aAfinidbhes ddr ahiseasiped v agmeiiord or t he
ydr oxy conpound. produc avage, of the ester .are.applied together to
t he sane reagen‘?f c%ﬁ’??’é‘?fy%%%% ntaqurf;ogerPcreOtoﬁ‘pla?ﬁlcca r%ﬁgnaecntt]sveof t he

det ecti on syst erompomert sinth thweds dimidagere g« iro-2ompappdar ed t o be
opti mal insofar_as:d ' r t ulting by
reaction with the e%%%?’gﬁ?ﬁg%ﬁ Par?e'\ean /ori%grfo%ﬁ y%l%cagfﬁﬁmtt{k\;@e conponent
material s @n (genRregentamrteniatertq dyidatartad ankdhadrepwdhant 30
A rapid and conp®texy akbmiSolAdCes AfhderdiRitard I19P 4 cApddHY fridmeivee basis

for a sensitive test.” In the case of the apove-nenti oned defection systens,

the  detection |FHPEERREE | BAUBEYR & GH TSR FAH R Las L ITHMPDT f the
val ue after abanil2iddfpdeent i €psttdms of this principle are known :

e.g. from European Patent Application 0 039 880.

15 "~ This Patent Specifiéation concerns, inter alia,
" carrier-bound detection systems for the determination
of esterolytically- and/o; proteolytically-active
component_materials in body fluids, such as e.g.
1eﬁkd¢ytés in urine, in which an ester cleavable by
20 this ébﬁponént'and a diazonium salt as reaction
- componént forjthe'hydroxy compound produced by cleavageu
of the ester are applied together to the same reagent
carrier. The joint presence of all components of the
o, | detection system on one and the same reagent carrier
25 appeared to be optimal insofar as it appears to be
ensured that the product resulting by reaction with
the esterolytically- and/or protéolytically-active _
component materials can quickly react further to give
a coloured end product. '

30 A rapid and complete taking ﬁlace'of the detection

. reaction forms the basis for a sensitive test. In the
case 6f the abovermentioned detection systems, the '
detection limit for leukocytes in urine in the case of
reading off the value afker about 2 minutes lies at

35: about 15 to 50 leukocytes/pl of urine. However, from



35" about 15 to 50 |eukocytes/ [err] of urine. However, from -4- the
poi nt_ of view of the physician, it is desirable to have avallable detection
agent s .which are even -nore-sensitive. Conparatively long waiting periods up
to the reading off of the value to be deternmined are 5 undesi rabl e. From
EP-A-0 064 710, a test agent is known mhlch has a | ayer retardedly
absorbing the liquid sanple and a IayeT VM|ch contalns the reagents

necessary for the detecthp reacti *From EP-A-0 244 825 it is
known that, in ¥ RALREPL CHbFES? ‘E}Fe tw%“‘d‘r?nr’edd:x imadesivaflesdarati on

of ,a-col oured m@@@r@@almdl@fd@@e@&mﬁ ra?gbr{ﬁsﬁlﬁﬂmdﬁ &ird QA tnfbr)
i nc¥tased sensitivit exacti tude. # R—A—25 511 |s d cri bed the

. ahd
i ncreasi ng of 1%9nsT%£V%éns PPRFT YL bFe $1¢*Bt° on a
test strip. Frovh&EPedading0o6800f stikeowval wn mdﬂqtdamdrneﬂrm&r&re‘ or the
determ natign of, gLealif}fe ki nase in which the creatine phosphate and an
I ndi cat or substance reacting with [err] are present in separate

layers. Also in EP-A-R.dR7rb24 §uedy a7 10 td - atera i Yid aalowil his
descri bed in which an_oxidase containing |layer 1s also ad tlona Iy
present. Theref®d®, at%%Y?ESR¢¥%ﬁ¢ﬁ¢%Wt#hﬁQﬁE&%g(ﬁ Q Helpsld ﬁ#ﬂRﬁﬁ lis to

make avail abl e iOIaﬁEﬂlﬂiicE“ SENOS18s Atk ¥d B et Hb cdBH d 2 RO NEHY
detection syste t he colorlnetrlc determ nation of esterolytically-"
Aaterrd

and/ or prot eol JORCTFIRE %%ﬁponent materials of body fluids which

exceeds the,sensitivi f=th Il er-bo d det on, sy t ens_ known
for this pﬁ?pose mnth%%?gbe%ng n%%?vg%ﬁwiﬁh % éhﬁa ol & 2%8€
conparatively I@ﬁgchaleshgrolneeﬂpStqnttmﬂ¢xxhhsxp;ﬁﬁhe separatlon of
N a coloured precursor and of an electron transmitter

leads to an increased sensitivity and exactltude.

In FR-A-2514511 is described the increasing of
15 the sensitivity of immune tests by carrying out on a
test strip.

From EP-A-0 200 540 is known an analytical
element'for the determination of creatine kinase in
~ which the creatine phosphate and an indicator substance
20 reacting Wi;h Hzoz_are present in separate layersg

Also in EP-A-0 137 521 such a multi-layer
analytical element is described in which an oxidase
o ~ containing layer is also additionally present.

Théreforé, the task forming the basis of the

25 invention is to make available for medical diagnosis
a carrier-bound, multicomponent detection system for
the colorimetric determination of esterolytically-
and/or proteolytically-active component materials of
body fluids which exceeds the sensitivity of the

30 carrier-bound detection systems known for this purpose
without being involved with the disadvantage of a
comparatively long waiting time up to the reading off
of the value indicated by the detection system.



of the value indicated by the detection system -5- Consequently, there
has -been found the initially- defined carrier-bound, nulticonponent

det ect’i on system for the colorinetric determination of esterolytically-
and/ or proteolytically-active conponent materials of 5 body fl uids,
contai ning a conponent esterolytically and/or proteolytically cleavable by
the conmponent material and a conponentdreacting with the product of this
reaction to give a coloured subftance, whj ch js Characterised in that the
conponents of the det EePFBAUERLIYsyERRRRaRASpPeeBNEOIRd dFhe clrbtizbhent

caryicers maki ngde@sakll eagriequbdund¢haaleibehperont NesteAeishl 4ySosmonent

_ detecdtion systegs f%ﬁ t he coLgr%nEtric detern}natiog of est'rol¥ttfally-
and/ or prot eol yEC&alFP§- 2 PLEORERASARESRRLBAEAPR BF 8BS t143 1l ¥,

t here hereby commdi/nropyatedvlphnichtlyeageivesystnponeknomatéeiels onffromthe

rior art. TEhos | i on I gn h e
gsbecially §dva§?a eggggaﬁrc§8§8gggﬁﬁééﬁ 8§¥E§§Fﬁfigéﬁ?ggfgﬁébééhy
proteol ytical | yagsd QVaBF@tiglytégﬁé1Yaﬂaeavéb&20éyuﬁhsa¢©mP0@ﬂ@h syst ens

pave o106  PCHsSUILIDRLE U ssggihaLbysbatcti Ut shpanl ot
prgteorytic en;§h3§:r§38£?8§ E?gggéFa§t8§ ?uEﬁgnﬁFP§B§?ﬁeorw¥$?$si%, in
aqueous sol uti oeha2actedised badyhbtuiHe, conpbnante. gf vhel éeteooton ser um
syatem e onedorERzars, BReRap Bt R AT FrERERG FEhE 95t SnT At P bine
especi al | y advapoagébleus| yigualll exabengdi hgtweenhthemvention. For this 30

purpose, at |east one esterolytically- and/or proteolytically-cleavable
estér and at | east onédsdhultihrempenentoflethetinnraygtensi fer thpe are

appli ed - colorimetric determination of esterolytically- and/or
proteolytically-active component materials of body

15 fluids, there hereby come into question the feagént
.systems known herefrom from the prior art. Those
multicomponent detection systems have proved to be
especialiy advantageous which contain an . _ _
esterolytically- and/or proteolytically-cleavable

20 _ ester and a diazonium salt. Such systems have proved
their suitability .especially for the deteimination of ..

" leukocytes in urine: However, they can also serve for

the detection of proteolytic enzymes, such as e.g.
elastase, chymotrypsin or trypsin, in aqueous solutions

25 or in body fluids, such as e.g. whole blood, serum,
liquor, bancreatic secretion or aqueous. faecal extracts.

The reagent systems mentioned in Europen Patent.
Application 0,039,880 are quite especially advantage-
ously usable aqéording to the invention. For this

30 purpose, at least one esterolytically- and/or
proteolytically-cleavable ester and at least one
diazonium salt of the there-described type are applied
to sépgrate réagent carriers.

Besides the components of the detection system
35 engaging directly chemically in the ‘detection reaction,



t o: separate
system 35
such &as e.g.

reagent carriers. Besides the conponents of the detection

engagi ng directly chenically in the detection reaction,

ester and a di azonirumsalt, this can-also contain stil

further -adjuvants, such as e.g. buffer substances, wetting agents,
and/ or activators. Such adjuvants are also known e.g. from5
ent Application 0,039, 880° However, they do not conprise
conponents of the detection system.i.n tgﬁ meani iy 0-.thﬁppresentﬁhggention.

stabilisers
Eur opean Pat
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enpt-oyed her ef ayontsatioh stsildl urther aldgjavaends ,orsushelasakl.g. poufdes or
nor~por ous materi.als_or:al sg .thaose LGh, | . tact with the
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reagents 20

carriers are

etection ag

: exanpl e, there may
be mentioned ceddtivastyrdi | tSrchpadduvanhst faate @lfsiohkaown ¢l.-gss friopr e

xant han

according to the invention confain the
100y S%5&e8 1the

SFIE Ghdigh The st | the i sedid Yidveddiondet ection reaction are
only m xed wth one another after the contacting with the liquid to be

i nvestigated by goi nAgtrésmait prirtdierds clradaitdam be Tsedidlfler ent reagent

t here

by. ' dl o] -
arranged that &%F +%P%nx‘§;$fg‘ﬁe§ét%§f%aﬁleet elitrﬁ}{}ega/g{oe?s%ﬁﬂe%_s Sﬁcﬁl ga%pree' g’r red-

embodi ment k0 f cabsofbete carswelldhdiend metens ioh ystpamase aratierjals t he

I nvention, e.g

of the detection sys

akranged above

15

20

-em .such as 2. 0. _ester a )
bheuid to be investigated, dissolve therein. By way

of example, there may be mentioned cellulose, filter
paper, synthetic'fibre'or glass fibre fleece, polyvinyl
ester,.pdlyamide films or also films of e.g. xaﬁthan
gum. ' ' '

Carxier-bound detection agents according to the

invention contain the components of the detection _
. system in different reagent carriers. The reagents

engaging direct1y1cﬁemically in the detectioﬁ reaction

~are only mixed with one another after the contacting

25

30

35

with the liquid to be investigated by going at least
partly into solution. The different reagent carriers
are thereby admittedly separate but néverthelgss.are
so arranged that a liquid exchange between them is '
possible. In a'prefe:red embodimental form of the
carrier-bound detection system according to the
invention, e.g. the reagent carriers containing the
particular components of the detection system, such as
e.g. ester and diazonium salt, are "arranged above one
another quasi as stack. For the better handling of
this reagent carrier stack, these can be applied e.g.
to a synthetic material carrier, such-as a stiff film.
The fixing of the stack on to the synthetic material
carrier can take place;, for example, by enmeshing, by

ot h&l%&%ﬁé‘ée %f&@g%&gﬁéﬂiéﬁw 6@% [4dC W& GaEponent s

di azonium salt, are



anot her- quasi as stack. For the better handling of this reagent carrier
stack, these can be applied e.g."to a synthetic material carrier, such as a
stiff:film The fixing of the stack on to the synthetic material 35

carrier ‘can take place, for exanple, by ennmeshing, by -7- edge adhesion
or by sticking of a reagent carrier yto the synthetic material carrier
and punct ate adhesion of the further reagent carrier on to the previous

one. For a bettffgahaddidn of By adiQuing 2f al'echl@ehvesiirdatedn an enpty
fl eece can, for exei}rgl e, a[_ll so, be pl aced bel ow such a reagent carrier stack.
As materials fd° &1edeHnTHS MGty HTFSET F00n PRISYARet i ¢ mat eri al
carvier, there athesipemfldhe Wldthsas trachgpyitt leatrird eaogr ital thiel ns, such as
poly- 10 ester_ Qr. pol yam de i , absoerbent .materd als, ;such .as e.g. a
cel lul'ose fl eecpe?evﬁ‘ooﬁlér'eoatgge‘nt Egéa#r ?Qf ebreg‘{taer r aa(r?l)g']seog pttl%gpeg\;fe%{t'et H‘érqél 1acllr e

especi al | y Jadvdmt dgecinvefwigatedwplan dmpdry ddeeclel ©an,afopaexampierous

mat erial s, LraNSRAT Il J1ddBy Gfe T AL Y Wbk cardiasolatadin Lhe |iquid

to be investigated. cont act iquid to be investigated, for

exanpl e by di ppi ng i mOimSUeN 41e €4 Id e debieli aF iAge RS et 18Y

measured application of the liquird to be investigated, the conponents of

the detection StRAVrheticmaterial rarrdero,thexe, jages egpe t at

| east partly i RiglBauwitead,symiled t e mawd talgatillers ,byuche adi $ady- ng :

pr ocedur e d finally the detec iofni%l}eaction initqia't ed in:t.h caseﬁ?{‘ t he
or

presence est® ?’i/t(?l%:alf? TaTL ot S ﬁblsé)gl ey_ta&ait\ggl(’g. ol
materials. 25 as e.g. Shuq:elbihgﬁq,fl_etec_taa.s (Reen retagemtt h:atrrti_lae‘sca(r)ri-er- -
Do et o ok RGRe RSO0 Gl T ARIAITY SR e
of for example, fabrics, thin transparent porous _ '
materials, tranSparent films or materials which
15 dissolve in the liquid to be investigated. By contact
with the liquid to be investigated, for example by -
dipping in of such the carrier-bound detection agents
or by measured application of the liquid to be
-investigéted, the componeﬁts of the .detection system
20 present in the reagent carriers are brought at least
partly into solution,-totally mixed together by the
dissolving procedure and finally'the detection reaction
initiated in the case of the presence of estgrolytically-
and/or proteolyticallyfactive component materials.

25 - Surprisingly, it has been shown that the carrier-
bound detection agent according to the invention is
more than:IOQ% more sensitive than the previously
known agents. In the case of a waiting time of
2 minutes, 5 leukocytes/ul of sample can be determined

30 colorimetrically. Values above 10 leukocytes/ul of
sample can even already be read off 1 minute after
wetting of the carrier-bound detection agernt.

The invention is to be explained in more detail
by the following Examplet However, it is not to be
35 regarded as limited thereto.




2 mnutes, 5 | eukocytes/pl of sanple can be determ ned 30

colorimetrically. Values above 10 | eukocytes/pl of sanple can even already

be read off- 1 mnute after- wetti-ng of the carrier-bound detection agent.

The invention is to be explained in nore detail by the foll ow ng Exanple.

However, it is not to be 35 regarded as limted thereto. -8- Exanpl e

1. SenS|t|V|ty of the test for the defection of |eukocytes in urine. A)

Carrier-bound detection systemof the prior art 5 according to Figure 1

with single i miZaspde dn with regard to ester and diazoniumsalt: A paper

fleece 23 of gdirifdinneSchifeittherce®tSdvH ItheDdeteltibadefal Republic of

Cerany, was i nMpregnated 1.n the foll owi ng nanner with the adjuvants 10

and conponentsﬁgﬁﬁgﬁﬁﬂﬁ§¥éé¥#gﬁiﬁystenl a) Pre-inpregnation with an

| mpregnation s | bgkikc acid and

21 g sodium hy?lr oxXi fﬁog‘@egftqutul\m%?yﬁt%ﬁp%ﬁ Eﬁgr g?lgﬁl g?ltc acid to

oH 8.0, SubBeqRIRCTAAB GO kavreld WithyigitdeodTPREEDEt 1BR WA

| mpregnat i on ofrdderdbuid istaragnatietddiirecaalimeduced according to a) with

a solution which, in 1 1 of ethanol, contained 0.35 g 2-nethoxy-4-(N

nmor phol i no)-benzene 0. qiaqrdmrﬁltadeadﬁ @ipzfhadtee fi201 Schledcher &

3-(N-tol uene-4' phari c acid
SERATY Has b O R s, Ot Betaios

trinorpholide & supsequent drying he so i npregnat ed
fl eece was cut lqmrafgrmmpuanesﬂte fofl@ving nannerd with $hepadduyadtseagent

carriers (%% f@&ﬂp@é&?@s bye BN Sad et 10 Wy SBRAL (2) NY75HC (filanent

t hi ckness I rm Zuiricher
a) Pre-impregnation with an impregnation solutlon which,

- in 1 1 of water, contained 65 g boric acid and 21 g :
sodlum hydroxide and had been adjusted with 1IN hydro-
chloric acid to pH 8.0. Subsequent drying of the

15 1mpregnated fleece.

b) Main impregnation of the buffer- 1mpregnated fleece
produced according to a) with a solution which, in
11 of‘ethanol,'contained 0.35 g 2-methoxy-4-(N-
morpholino)-benzene-diazonium tetrachlorozincate,

20 . 0.78 g 3-(N-toluene-4’-sulphoﬁyl—L-alanyloxy)-indole,
81.3 g phosphofic acid'trimorpholiQe and 21.7 ml
decanol and subsequent drying.

The so impregnated fleece was cut up into squares
of 6 x 6 mn and the so.produced reagent carriers (1)
25 each fixed by means of a nylon mesh (2) NY75HC
(filament thickness 60 pm) of the firm Zuricher
Beuteltuchfabrik AG, Ziirich, Switzerland, on to a
12.6 cm long, 6 mm wide and 1 mm thick polystyrene
- strip (3). For this purpose, the nylon mesh was partly
30 melted with the synthetic resin strip by heating to
about 175°C.

B) Carrier-bound detection system according to
Figure 1 with separate impregnation with regard to the
_ester and diazonium salt:



Beut el tuchfabrik AG Zuirich, Switzerland, on to a 12

.6 cmlong, 6 mMm w de

and.l mmthick polystyrene strip (3). For this purpose, the nylon mesh was
partly 30 "nelted with the synthetic resin strip by heating to about

[err]. B) Carrier-bound detection systemaccording to

Figure 1 with

separate inpregnation with regard to the ester and di azoniumsalt: -9-
paper fleece 23 SL of the firm Schl ei cher & Schull, Dassel, Federal

Republ i ¢ of Germany, was inpregnated in the fol I'owi ng
adj uvants and conponénpapek fheedet 23t 8bnofyshenfism S
with-an inpregga sal utiLen | [ t

acigand 21 g S § hlggfhé ggﬁgdeﬁghgpgeeﬁeé%%ﬁgéeﬁ@mgéﬁm
acid to pH 8. 0impregsated: ior yhagfellewiéngnprapasnt Bith

manner with the
ahleiehénpkegnati on
gﬁ?tawggd 65 g boric

Aydro- chloric
IEB@ead1@V3n5§

A

| npregnat i on OEHhh_ H%BB%Br%”BfegﬂétSQtéEE?Sﬁ Qgedaﬁed according to a) with

a solution whic et hanol, contai ned 78 ¢

3-(N-toluene-4'-

sul phonyl - Is- a'%nybeéyhmm&eghetlsﬁ 3lehpaﬁsmﬁpfegnacrdntsomntmbﬂl|de and

ot egnat d acEBidiing o aj - AvBFeTe: HORLERAEI BR GnF
cont ai ned 0.372¢ 7z rwidiaxy hydebxidepheli bepnbedjentedd
tetrachl0r02|nci}orqgga%l%zt% % ;gqgéfeggbgeagentaﬁg

Anal ogously to a carrier-b I on “system

ati.on_of th fl eece
&hPRALCi AC1d,8 ? wat er ,
wagbnil¥nhydro-
Hgsggugﬁg dryi ng.

s produced accordi ng

to Figure 1 w timpdegredednilegeat-ed paper fl eece. C) Detection system

according to the invention (Fi.g.2): 1) A paper fl
_f|rn1Schléibhebl&ﬂmgﬁggnatlon of the buffer -impregnate

ge%?eZS SL- of the

' s produced according to a) with a solution which, in
| 1 1 of ethanol, .contained 0.78 g 3- (N-toluene-4"'-
sulphonyl-L-alanyloxy)-indole, 81.3 g phosphoric ac1d

dtrlmorphollde and 21.7 ml decanol and subsequent

15 .drying.

c) Impregnation of the fleece impregnated according to

a) and b) with a solution which, in 1 1

of water,

contained 0.37 g 2-methoxy-4-(N-morpholino)-benzene-

- diazonium tetrachlorOZincate and 0.22 g
20 and subsequent drying.

tartaric acid

Analogously to A), a carrler-bound detection

system was produced according to Figure
'Lv; ' _ 1mpregnated paper fleece.

1 with the so

C) Detection system accordlng to the 1nvent10n (F1g 2):

25 1) A paper fleece 23 SL of the firm Schleicher & Schiill,
Dassel, Federal Republic of Germany, was impregnated

in the following way:

a) Pre-impregnation with an impregnation solution which,

in 1 1 of water, contained 65 g boric acid and 21 g
30 sodium hydroxide and had been adjusted to pH 8.0 with
' 1N hydrochloric acid. Subsequent drying of the

-

impregnated fleece.

b) Main impregnation of the buffer-impregnated fleece
_ -produced according to a) with a solution which, in 1 1
35 of: ethanol, contained 0.78 g 3-(N- toluene 4'-su1phonyl-



Dassel ,- Federal Republic of Germany, was inpregnated in the follow ng way:
a) Pre-inpregnation with an inpregnation solution which, in 1 1 of water,
cont ai ned 65 g boric acid and 21 g 30 sodi um hydr oxi de and had been
adjusted to pH 8.0 with 1IN hydrochloric acid. Subsequent drying of the

| npregnated fleece. b) Main inpregnation of the buffer-inpregnated fl eece
produced according to a) with a solutipgp which, in 1 1 35 of et hanol,
contained 0.78 g 3-(N-toluene-4"-sul phonyl =10- L-al anyl oxy)-i ndol e,

81.3 g phosphorll.-CaB@mjﬂléiy) mwtwllsip g pHoshHBridecaial wid subsequent

Zticher Bout el VeERRabFiE a8 £F- 7Tt |dafi tta}EiCk e (gt od it h
CN or phot i o) enzen%yf‘ Ifoé‘@{.ﬂ;tl\gfr aca}r@e&ﬁ ’g: %:&g_ec;{ s

(N-nor phol i no) - aPazont um orozZimnes g tartaric

acid and subsec@rEmy ofithle fhemiZiprbejrent deytmiarudifedosi ridha |) was cut
10 into. squarggy PEnb ¥HrpBt pga 9aYSEs tﬂf‘}: %@Hﬂ;&td GAtH & dolutioife nylon

fabric produced In II was cut _up 1nto s same sl ze and gave
reagent carriervikghs Tha fehgehtvate¥ e@%‘l‘{all)n%& -(715 e aatBa +fs a st ack

]Py mi‘;ns 01;] a gwaﬂoﬁ?ﬁb%iﬂd)l\ﬁféﬁiﬁéidimh SunéL&etlxtamrﬂlﬁmt rﬁﬂaﬁ:g') 6Of the
i rm Zuricher Beu a c wi.t zer | an 0, a cm
|l ong, 6 nm wi de?3hd H&m‘% ﬁ aﬁ V#e"’ffbds?turqsﬁ‘{?%n dJ’Phé{] In nesh itsel f
was fixed ontothes he stri t|aI It|n by heating
to about [err]. B‘éL]éu? c%rtlég%%rg%ﬁ)erﬁn@ o‘ieﬁ were ced by -
maki ng up 1@uk01;1yt@ sqearesi 0 6ixh6 | mukownd tgmve slrhaatmhgem@nmichr The

f;'s't gm ng concepijatiphs NGisnPESSENY §Raddi 6T s thEt ) el PN
squares of the same size and gave reagent carrier (4).
'The reagent carriers (1) and (4) were fizxed as a _
. stack by means of a nylon mesh (2) NY75HC (filament
15 thickness 60 ym) of the firm Ziricher Beuteltuchfabrik
'AG; Zirich, Switzerland, on to a 12.6 cm long, 6 mm
wide ‘and 1 mm thick polystyrene strip (3). The nylon
" mesh itself was fixed on to the synthetic material

strip by partial melting by heating to about 175°C.

20 D) Leukocyte-containing solutions were produced by
| making up leukocyte-free urine with leukocytes
' isolated from blood. The following concentrations
were present for the testing of the detectlon system:
0. 5, 10, 20 and 40 leukocytes/pl of urine.

25 The test strlps produced in A), B) and C) were
- dipped into the leukocyte-free and leukocyte-containing
urine samples and, after 2 minutes, read off visually
with regard to the colour formation.or-measured
. remission-photometrically. The following results were
30 obtained with the detection systems described in A),
" B) and C):



0.5, 10, 20 and 40 | eukocytes/pl of urine. 25 The test strips
produced in A), B) and C) were di pped into the | eukocyte-free and

| eukoc¢yt e-containing urine sanples and, after 2 minutes, read off visually
with regard to the colour formation or nmeasured remni ssion-photonetrically.
The followng results were 30 obtaifhkbd-with the detection systens

described in A), B) and O: nunber of col our formation i ncrease

of the | eukocytes/pl £4 the case of rem $si:an nmeasured of sanpl e
detection syt emumibt hofr ot 1oneRolr | Fof RNt S8HOD thiddade of the
(Baehringer NBnafRb8yEE®H1IA| iP the &ase of P remidbion medsdred
0 0 O 50f sample - | detectiontsystem |Owith ®Wrotron RL-D
10 - - o+ 0 0 9iR0Oremission untits +
+ 6 5 17 40 + -+ ¢Boehringelr 13 31
VWhereas in the case of the detectlon systens A and maﬁmherm GmbHY) 2 i nutes
after sanple [contact the 15 H-r—of tecttor—for—tetkocytes—tayiat
about 20 | euklocytes/pl of sarplé, wth the detecti oh systEBm Cjaceordijng to
t he i nventi onfterewereatTgady T cat ieukocytes'pi of {sanpte:
Al ready afterf 1 mnote, with ithe defestion system 20 @thete gan He
detected a copcentration of 10 | euke- cytles/pl off sanple visumél or |by
neans of renission Feasurenert.- In|the cpse of thi€ shpr® tinfe,4wtHh
det ecti on tens_fband Bthg [imt]of defection Iag at mpre ﬂha& 20
Ieukocyte% efr].. | B - +
_ 20 + + + 6 5 17
N 40 + + + 14 13 31
Whereas in the case of the detection systems A
and B (prior art) 2 minutes after sample contact the
15 limit of detection for leukocytes lay at about 20
'1eukocytes/p1 of sample, with the dgtection system C
according to the invention there were already indicated
'5 leukocytes/ul of sample.
) Already after 1 minute, with the detection system
20 ‘C there can be detected a concentration of 10 leuko-
| cytes/pl of sample visually or by means of remission
N2 measurement. In the case of this short time, with

detection systems A and B the limit of detection lay
at more than 20 leukocytes/ul.



Pat«ent € ains 1. Carrier-bound nulti-conponent detection systemfor the
colorinetric determ nation of esterolytically--and/or _

protedl ytically-active conponents of body fl uids llltm“m “"Iconponent
cl eavabl & esterolytically and/or proteolytically ﬁl Hﬂ““ﬂ mat eri al

and a conponent reacting with the prd8act of this Featti'on'"to®gile a

col oured substance, characterised in that the conponents are present in

different reagent carriers 10 Pagartngladmsible & |iquid exchange between
them 2. Det ecti on system according to claim1, characterised in that,

as conponentd, at C@&Fiegngoudempl (ireamPonant, eetpebien| SYFeam| y
cl eavabl e estrer ame aoloedmbtene deg@enitatsaht ofir 8se@pbl peiél beparate 15

t [ . 3. P t detecti fol cyt ' [ ,
Compr1'sing. - BT RE: REORPATEREALT BF CEPF nEonpPReaEe) RhobogkcfTulds 111 NS
est er ol ytS calcloptadaViog pr oompbyentatlgavableabbee26lyticabhpoamdiornd at
| eukocyt s wiERteha T g Soae ual oot ConfonbRE ARERPRET AfU°R 20 Y ont

| eukocytes with the diazonfu | n't he di azoni um
salt is di sseonp@ngnt) ggactpngt VithrtheaPreduetrefigehiscreacetomnd t he

cleavable COHRORERe 45 coloukE@MsabSEERRE, I ERILAL tERALELET iANEhiHer O NMPONent s
are m xed with one anot her. . . . '
components are present in different reagent carriers

10 making possible a liquid exchange between them.

2. Detection system according to claim 1,

UR characterised in that, as components, at least one
esterolytically and/or proteolytically cleavable ester '
and at least one diazénium salt are applied to separate

15 . reagent carriers.

3. Process for the detection of leukocytes in urine,

comprising

- bringing into contact of urine with at least one
~esterolytically and/or pfoteolYtically cleavable

20 . component and at least one diazonium salt and

- reaction of the component cleaved by the leukocytes
with the diazonium salt, characterised in that_tHe
diazonium salt is dissolved at least partly from a
U . first reagent carrier and the cleavable component
25 ° from a second feagent carrier and the components are
mixed with one another.




