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non-regener abl e enzynme- coenzyne conpl ex Description 5 The invention
telat'es to a nethod and a reagent system for detecting an analyte in a
sanpl e through an enzymatic reaction, conprising the use of an enzyne-
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The detection of analytes, for example glucose in
blood, by enzymatic methods is known. These entail the
15 analyte to be determined being brought 1into ccntact
with a suitable enzyme and a coenzyme, the enzyme being
employed in catalytic amcunts. The redox equivalents
preduced on reducticn or coxidation ¢f the coenzyme are
transferred to mediators which are then detected
20 electrochemically or photometrically in a further step.
A calibraticn provides a direct connection between the
measurement and the concentration of the analyte to be

determined.

25 Sierra et al. (Anal. Chem. 69 (19587}, 1471-1476)
describe a determination of blood glucose based on the
intrinsic fluorescence of gluccocse oxidase. In this
method too, the enzyme 1is employed together with its
coenzyme FAD in cataliytic amounts, with redox

30 equivalents being transferred to oxygen as mediator.

Narayanaswamy et al. (Analytical Letters 21 (7) (1988},
1165-1175) describe a fluorescence measurement with
glucose dehydrogenase and NAD for glucose determination.
35 The enzyme is in this case employed in catalytic, i.e.
non-stolichicometric, amcunts. The fluorescence measure-

ment detects the free NADH in the solution.



- 2 1t is possible through the electrochemcally active substances

(medi ators) required for the prior art detection systens to detect the

anal yfes to be determined only indirectly, i.e. via a plurality of 5
chem cal reactions. For this purpose, a conplicated adjustnent of the

concentrations of the substances involveéd-to optimze the reaction rate is

often necessary. There is noreover the risk that the required
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non- sensili vepambonggi dstetagd.for the enzymatic 30 detection of anal ytes,

which leads to reliable neasurenment results even in the absence of
medi ators or/and indicators. This object is achieved by using an
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reaction step and 1s therefore extrerrely
coenzyme has a high reactivity, so that the enzymic

15 activity declines markedly on decomposition of the
mediator, even 1in small amounts, e.g. < 1% or on
exposure to foreign substances, e.g. volatilization of
the substances from packaging materials. This may lead
to false signals in the determinaticn of the analyte.

20  Yet a further disadvantage is that the determination
times for the analytes are normally in the region of at
least a few seconds, for example for glucose in the
region of > 4 3, and the required sample volumes are
large, e.g. > 0.5 ul.

25
The object on which the present invention was based is
at least partly to avoid the described disadvantages of
the prior art. It was particularly intended to provide
a non-sensitive and rapid method for the enzymatic

30 detection of analytes, which leads to reliable
measurement results even in the absence of mediators

or/and indicators.

This object 1is achieved by using an enzyme-coenzyme
35 complex as stoichicmetric reactant instead of, as
usual, as catalyst. Detection of the analyte reqguires
only a single reaction step and is therefore extremely
fast. The use c¢of mediaters and indicators, associated

with the employment of complex reaction mixtures, with



fast. The use of nediators and indicators, associated wth the enpl oynent
of conplex reaction mxtures, with 51 - 3 lowstability and high
susceptibility to interference, 1is no |longer necessary. One aspect of the
invention is thus a nethod for 5 detecting an analyte in a sanple by an
enzymatic reaction, conprising the steps3 €a) contacting the sanple with a
detecti on reagent conprising an enzyne-coenzyne conpl ex, where no
regenerati on aébwt het adpielnizyynreatdkbd gpl aces cegrdi 0L () tet ecttienfearaemeagt i on

of the analytgstggoqggﬁ%r ¢hange Ji.n, the enzyne-coenzyne conplex. A further
aspect of the inventionmis a reageﬁ% system for detecting an analyte in a

sanple, conprising: 15 (a) a detection reagent conprising an
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or/and quantitative determ nation of the anal yte
A further aspect of the invention is a reagent system
for detecting an analyte in a sample, ccmprising:
15 (a) a detection reagent comprising an enzyme-coenzyme
complex, where no regeneration of the coenzyme
takes place, and

(b) a support to receive the detection reagent.

20 The present invention makes a simple qualitative or
guantitative determination of analytes possible within
a very short reaction time of, preferakbly, < 5 s,
particularly preferably < 1 s, most preferably < 0.1 s.
The reaction is carried out under conditions with which
25 no regeneration of the coenzyme takes place during the
determination. It is moreover possible for a molecule
enzyme-coenzyme complex to react only with a single
molecule of the analyte. The reaction is therefore
expediently carried out in the absence of mediators or
30 other substances able to bring about regeneration of

the coenzyme.

The detection reagent comprises the enzyme-coenzyme
complex in an amount sufficient to make qualitative
35 or/and quantitative determination of the analyte
possible acceording to the desired test format. In
particular, for quantitative determination o¢f the
analyte, the enzyme-coenzyme complex is employed in an

amount such that the number of reacting molecules of



possi bl e according to the desired test format. In particular, for

quantjtative determ nation of the analyte, the enzyne-coenzyne conplex is

trmpl oyed in an amount such that the number of reacting nolecules of | i -

4 the enzyne-coenzyne conplex correlates with the analyte concentration

present in the sanple. The enzyne- coeﬁzy%é‘conplex is particularly
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wet with the analyte correlates with the analyte concentra-
tion present in the sample. “Stcichiometric amount”

15 preferably means that the number of molecules of the
enzyme-coenzyme complex corresponds to the maximum
number of analyte molecules to be expected in the

investigative sample.

20 The method and the detection system permit the use of
very small amcunts of sample, for example sample
volumes cof < 1 pl, in particular < 0.1 pl. The sample
can where appropriate also be diluted before contacting
with the detection reagent.

25
The method and detection system of the inventicn 1is
suitable for determining any analytes, for example
parameters in body fluids such as, for example, blood,
serum, plasma or urine, but also in effluent samples or

30 foodstuffs. The method can also be carried out as wet
test, e.g. 1in a cuvette, or as dry test on an

appropriate reagent support.

The analytes which can be determined are any biolcgical
35 or chemical substances which are able to undergo a
reaction, 1in particular a redox reaction, with an
enzyme-coenzyme complex, such as, for example, glucose,

lactic acid, malic acid, glycerol, alcohol,
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acid dehydrogenass (E.C.1.4.1.5). Further suitable
enzymes are oxidases such as, for example, glucocse
oxidase (E.C.1.1.3.4) or cholesterol oxidase
(E.C.1.1.3.6}.

Ceoenzymes for the purposes of the present invention are
preferably organic molecules which are linked
covalently or noncovalently to an enzyme and are
changed, for example oxidized or reduced, by the
conversion o©of the analyte. Preferred examples of
ceenzymes are flavin, nicectine and quincone derivatives,
for example flavin nucleoside derivatives such as, for
example, FAD, FADH, FMN, FMNH-, etc., nicotine
nucleoside derivatives such as, for example, NAD",
NADH/H', NADP", NADPH/H' etc. or ubiquinones such as,

for example, coenzyme ¢, PQQ etc.

The change in the coenzyme through reaction with the
analyte can in principle be detected in any manner. It
is possible in principle to employ for this all methods
known 1in the art for detecting enzymatic reactions.
However, the <change in the ccenzyme 1s preferably
detected by optical methods. Optical detection methods
include for example measuring absorption, fluorescence,
circular dichroism (CD), optical rotary dispersion

(CRD}), refractometry etc. The change in the ccenzyme is



30 The change in the coenzyne through reaction with the
principle be detected in any manner. It is possible in principle to enploy

for this all
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strip comprising an absorbent or/and swellable material
which is wetted Dby the sample liguid to be

investigated.

In a particularly preferred embodiment, the detection
reagent used is a gel matrix with an enzyme-—-coenzyme
complex embedded therein. The gel matrix preferably has
a layer thickness of < 50 um, in particular < 5 um, and
is applied to a support, for example an at least partly
optically transparent support. The gel matrix may be a
matrix comprising one or more soluble polymers, as 1in
known dry test systems {e.g. AccuChek Active), and can
be produced by knife application and drying. The matrix
is preferably a polymer with a structure based on
photopolymerizable substances such as, for example,
acrylic monomers, e.g. acrylamide or/and acrylic esters
such as polyethylene glycol diacrylate, or vinylaromatic
Mmonomers, e.g. 4-vinylbenzenesulfonic acid, or
combinations therecf. A gel matrix of this type can be
produced by applying a liquid which contains the
reagent, comprising enzyme, photopolymerizable monomer
and, where appropriate, coenzyme, photoinitiator or/and
unreactive constituents, to an at least partly
optically transparent  support, for example to a
plastics sheet, and irradiating, for example with UV

light from the reverse side, so that polymerizaticn cf



be produced by knife application and drying. The matrix 1is preferably
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After inclusion by polymerization or embedding in the
gel matrix, the enzyme 1s in a protected micro-
environment. If the polymeric gel matrix is
sufficiently crosslinked, the enzyme molecules are
present in an immebilized form. Low molecular weight
substances or glucose or other analytes or else
coenzymes can, however, diffuse freely through the

polymer network.

The enzyme can either be included together with its
coenzyme by polymerization in the matrix or, after the
polymerization, the matrix can be brought into contact
with a solution of the ccenzyme, so  that the
appropriate enzyme-coenzyme complex 1s formed. The
concentration o¢of the enzyme in the gel matrix 1is
preferably chosen to be high enough for a stoichiometric
reaction with the analyte to be determined, and a
direct determination of the coenzyme which 1is changed
by the reaction, to be possible. The reaction consists
only cof a single catalytic reaction, for example, a
redox reaction, which can take place in the region of
milliseconds or microseconds. The coenzyme which 1is
changed by the reacticon 1is optimally prctected from

interfering influences through binding to the active

be
2).

an al so be produced 10 by conventi onal
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The enzyne can either be included together with its 25 coenzyne by

pol yneri zation in the matrix or, after the polynerization, the matrix can
be br'ought into contact wth a solution of the coenzyme, so that the
appropriate enzyne-coenzyne conplex is faormed. The concentration of the
enzynme in the gel matrix is 30 preferaﬁlf chosen to be high enough for a
stoi chionetric {eactiog with the analgte to be determned, and a _direct
det ermi nati on"BF “the cBenzyhB®whi Th?Y8cha®iy®d bYEhe reddPFSRFLE56%be
possi bl e. Theadeacicoaltpnbiystsbeddliygofinathkngké sataligt.i c reaction, for
exanpl e, a 35 redox reaction, which can take place in the region of
mlliseconds or mcroseconds. The coenzyne which is changed by the
reaction i s opté manivengriotect ed adddrmianatlénf et ¢ ngpel nékpeatcesdt moughe

binding tg t O@fé&%ﬁ%gfgggig%hgﬁaépgﬁgﬁfgg? and, where appropriate,

additionally by enb ing~In rirx. The invention is additionally
to be explained by the 5 follow ng figures and exanples. Figures Figure 1
shows a firstg L ment of the detection 10 systemof the invention. A
reagent layer (2), e.g. a gel matrix with an enzyne-coenzyne conplex, is
applied to an optically transparent support (1) . The enzyme- coenzyne

conpl ex is inrgpis M supbiddaty ng iregenendbuemenel bhe cpeNzyge-caN-hake
pl ace during the anal yte 15 determ nation. A sa bl ood, is put

on the rlageT¥SteyePt Deter MHERFOR of pthé%ﬁ%%te]iaéﬁezféagﬁbne-@et ween the
anal yte cont ajdiedmhrihewsampls (S)zyaddoodheyRAZyaRpCeaNZYiIE §0PPi X
?ontained in t he rea e@t iféerléégz}ake%:pgacg b% 0] tgcag netgods. Light
roma 20 |idght &Burdettgjile. §rarard&ntor SHRPPED, 1% bedhéd TRt behi nd
(through the suppoyhg ootpleheiseagent folrayench2)haAbsor ptégendrghiowr
‘E';_Oresce”t |Jght heaned | Rack fromthg sample isdeigsteg,.Ln & dplegtor
15 determinaticn. A sample (3), e.g. blocd, is put on the
reagent layer. Determination of the enzymatic reaction
between the analyte contained in the sample (3}, and
the enzyme-coenzyme complex contained in the reagent
layer (2} takes place by optical methods. Light from a
20 light source (4}, e.g. a laser or an LED, is beamed
from behind (throcugn the support) onte the reagent
layer (2). Absorption light or flucrescent light beamed
back from the sample is detected in a detector (5).
Where appropriate - in particular for detecting
25 flucrescent light - an optical filter element (6) 1is
put in front of the detector in order to block leakage

of the flucorescence-exciting light.

Figure 2 shows the production of a detection system of
30 the invention. A ligquid reagent {12) 1is applied, for
example in a first position (13), to an optically
transparent support (11), e.g. a plastics sheet. The
liquid reagent (12) is irradiated at a second positicon
from below through the support (1l1) with light from a
35 light source (14). At the same time, the support is
moved in the direction ({15) identified by the arrow. A
polymerized reagent layer (16) is formed directly on
the support (11}, Excess liguid reagent 1s present

above the pclymer layer (16). The thickness of the



VWhere appropriate - in particular for detecting 25 fluorescent light - an
optical filter element (6) is put in front of the detector in order to
bl ock | eakage of the fluorescence-exciting light. Figure 2 shows the
production of a detection systemof 30 the invention. A liquid reagent
(12) is applied, for exanple in a first- gosition (13), to an optically

t ranspar ent supfort g. pl astics sheet The |liquid reagent (12)

i s irradiated”® Ylaeeééeﬁd 5@@1@@% ¥3651 bel &% t hEdtigh Bhe Soppsrtledl)

with light fremreugk |tﬁEt %@L:Ug%‘?ﬁt( 18omp oAt il Sarﬁihél NBurhhec-guUpPRAAt IS
nmoved in the dlrectlon % identified Qy the [T Ow. poH{nerlzed r eagent
boort 145%: erele

| ayer (16) i sTROP eyt i t48F JReaPhRYI s TYAR FBEgent
is present aboveetheepobynmehel ayepoflib)11l) The thlckness of the 9
polynerizgd reagent |ayer (16) can be controlled through the reagent
conposition, the duration and intensity of the beamng in of |light, and
through the RBiopeet i%ssbibwtshemupmbotii(nﬂamt &t Fiagufleu@rsﬂoe\scaﬁbeﬂbddi ment

of a quorescggggopa ggﬁg% ern1 rf&@@lg&g&*&}d 5%§%ent %
, n

er,
for exanple Ohe pro uced the cont us process i be
cut and appllﬁthmi@.su@@orprQ@uqe@y u@ uSEeofc«mbmmu®eehnpqueessAfier

appl i cati on %l%@ a”B'a% tb% the upper , % qei’edext% té”%u'pp?y'}tt (28), §,9. W

light, is beane ron1a |1 ght source om bel ow. The uorescenc (24),
e.g. bludllighie gcélherlar@@mt hir @yl Jed. r edktson aﬁplheaehenyt@fw thet he

enzyme- coenzysgmn;;ﬁe cenpkex igpddie gf@egenéxéﬁyfﬁ (22 hikS @ehected; W i a
det ector. is also possible for a plurality o? entlcal or different)

reagents totﬁ?%ﬁ)4|eﬂ P%aaegubﬁoﬁﬁomcﬁelZShéxéﬁN§§%ﬁ ¢ P ake e nbbdf nent

in the formofl@otiskehSe skrawn i, §i guneed. 1Ayt Ur akintey efed eagestggpot s
(32) is the reaction of the analyte with the enzyme-coenzyme
15 complex in the reagent layer (22) 1is detected with a

detector.

It is alsc possible for a plurality of (identical or
different) reagents toc be applied to a support. One
20 example of such an embodiment in the form of a disk is
shown in figure 4. A plurality of reagent spots (32) is

disposed on the cptically transparent support (31).

Figures 5A and 5B show the fluorescence of a detection
25 system of the inventicon (glucose dehydrecgenase and
NAD") with increasing glucose concentraticn under a CCD

camera.

Examples
30
Example 1: Stoichicmetric detection of glucose in the
glucose dehydrogenase (GlucDH)/NAD' system

in a cuvette

35 100 mg/ml GlucDH are dissolved in buffer of pH 7 and
mixed with the appropriate amount of NAD'. On addition
of increasing amounts of glucose, an increase in the
flucorescence can be detected wvisually under a UV lamp

(excitation wavelength 366 nm} (figures 5A and 5B).



di sposed on the optically transparent support (31). Figures 5A and 5B show
the fluorescence of a detection 25 systemof the invention (glucose
dehydr ogenase and NAD+) with increasing glucose concentration under a CCD
canera. Exanples 30 Exanple 1. Stoichionetric detection of glucose in the
gl ucose dehydrogenase (d ucDH)/ NAD+ systéfth-in a cuvette 35 100 ng/ ni

A ucDH are dissolved in buffer of pH7 and mxed with the apﬁropriate

amount of NADFeOgocadditnowitel §ereRsyng aWsiats dfeylwebséluanesaer ease
inthe fluorgsceoce Ganchecdeneat e@ovgweng dndenum ULdanp. (exghtation
wavel ength 366_nm (figures 5A and - 10 The solution wth the enzyne
system does nbtuprasFeses . wit hout glucose Nor do gl ucose and NAD+ result
in any fluorescence. 5 Exanple 2: Detection of glucose in the G ucDH NAD+
systemin _a polyner filmA suspension_of the follown substance was .m xed
in a pIa§t|6E¥%@Pl?u%é 1BeE8FEEPR | ©BubgLBRCERMD AR AD
Acryl ami de2.522. 02 Met hyl ggebbmachyhapbloRe?6£1iIm

2, 2- Di met hoxy- 2- phenyl acet ophenone0. 050. 44 d ycer ol 544. 05 Hydr oxyet hyl

met hacryl atel. 412. 33 Met hyl net hacryl ate0. 43.52 Crodasinic 0 solution, pH
8, 0.3 g/1000nnk8p8hsholN o(fl,thdD hytr oxyed hyliesexhicsacd amited. 32. 84

plastic test tube

10
Formula 1
Substance Amcunt Weight
[g] [%]
Acrylamide 2.5 22.02
Methylenebisacrylamide 0.7 6.17
2, 2-Dimethoxy-Z2-phenylacetophenone 0.05 0.44
Glycerol 5 44.05
Hydroxyethyl methacrylate 1.4 12.33
Methyl methacrylate 0.4 3.52
Crodasinic © solution, pH 8, 0.3 g/1000 ml |1 8.81
N,N’—(1l,2-Dihydroxyethylene)bisacrylamide |0.3 2.064
TOTAL 11.35 {100
0.5 ml of this suspension were mixed with 0.5 ml of a
15 solution of GlucDH (100 mg/ml), and the mixture was
homogenized free of air bubbles in an ultrascnic bath.
The clear scluticon was poured onto a corona-treated
polycarbonate sheet 125 mm thick and illuminated with a
20 conventional illuminatiocn apparatus (Isel uv

illumination device 2} for 20 min. The sheet was

briefly washed with water and then dried in the air.



TOTAL11. 35100 0.5 m of this suspension were mxed with 0.5 m of a 15
solution of A ucDH (100 ng/m ), and the m xture was honogeni zed free of air
bubbl'es in an ultrasonic bath. The clear solution was poured onto a
corona-treated polycarbonate sheet 125 mmthick and illumnated with a 20
conventional illunination apparatus (I5eflUv illunination device 2) for 20

mn. The sheet was briefly washed with water and then dried in the_air. -
11 The resul tFRg 183kt 1T ckfeSE waSiekesm Yadr esht WM pr épafé§shly

%lb\l[])i;)se/ NAD+ p@égék@a (S@u;l_%lo%@/lmmn, s%?lQltﬁWrm gloKDS®, 156%:_{16-i6|nlm of
was spo on .t il m st g, fl uorescence was i nmedj ate
Visible 5 undbd BSUNL BHHCOBRp: BT ROk Wkborer TEOTHFfustce ¢ he
| ayer thickness fO1A.pal grecr@yEdeqrdrsiangras bleedyet éabsodptbae
naxinun16§p nm .for bg%t r identification was produced (formula 2). In a

: Vel

further exper Rt, 2a- Vel FoRr dye was adm xed as UV absorber to the initial
formula (formula 3). 15 Fornmula 2 SubstanceAnmount Wei ght [9% Acryl am de37.5

o/ ol (ca. 0. SorRa} Sl o MANTEG & YL eriBRio 1 47 faded g Jhval

4- Vi nyl benzenesul foni ¢ acthbchBess 2, 2- Di net hoxy- 2- phenyl acet ophenone

10 A polymer layer comprising a blue dye (absorpticn
maximum = 650 nm) for better identification was
produced (formula 2). In a further experiment, a yellow
dye was admixed as UV absorber to the initial formula
(formulia 3).

15

Formula 2

Substanca Amount Weight
[%]
Acrylamide 37.5 g (0.53 (25.78
mol)
Polyethylene glycol diacrylate, 52.5 g 36.10
Mw =~ 575 g/mol {(ca. 0.96 mol)
Solution of Crodasinic O (0.3 g/1 1) |50 g 34.38
4-Vinylbenzenesulfonic acid 5 g 3.44
Z2,2-Dimethoxy-2-phenylacetophencne 350 mg 0,24
photoinitiater
New methylene blue N 100 mg 0.06
TOTAL 145.4%5 g 100

The mixture was homogenized by stirring and by
20 ultrasonic bath treatment, distributed with a pipette
on a 140 jpm Pckalon sheet (corona-treated, stage 4) and
illuminated in a UV illuminaticon device (Actina 04,

W. Lemmen GmbH) for 1 min.



350 ngO0. 24 photoinitiator New nethylene blue N100 ng0. 06 TOTAL145.45 g100
The m xture was honogeni zed by stirring and by 20 ultrasonic bath
treat'ment, distributed with a pipette on a 140 pm Pokal on sheet
(corona-treated, stage 4) and iIIuninat?g ina W illum nation device

(Actina W, W Lemen GrbH) for 1 mn. 12 5 The resulting |ayer

t hi ckness was asure w th scr . gage and was 240.5 um _ Formula 3

Subst AnceAToUARBRE At LI R dEeita T tarS G T Ner are YoFPof P°CRY. 686)
0. 0001 g0. 001g&y ahdowher p4TOFALea. 100 1.0001 g 1.1 The m xture was
distributed on a sheet and then polynerized as descri bed above. The
resulting layer thickness was neasured with a screw gage and was 10 79.3
im This expeFpomenfiasBows that it is possible to influence the |ayer

t hi ckness.c Wth reaction conditions which were otherw se the sane, the

| ayer thickn H-Rett——35—ahserber—5—240—5—pH-{see—abover—onty—{9. 3
pmwth U

babskancéMrdant Yel low 7). WO 03/ O0dédnt 13 |Ww&ighw®s[%]
PCT/ EPO3/ 051

thod.for-.detecting.an analyte.ln.a sanple hy ai
enzymatic re

pLi@m 4 CONMpPri sing the steps: 1 ml ca. 99.99

Mordant Yellow 7 {No. 686) 0.0001 g |0.001
(UV absorber)

TOTAL ca. 100
1.0001 g

The mixture was distributed on a sheet and then
polymerized as described above. The resulting layer

thickness was measured with a screw gage and was
10 79.3 um.

This experiment shows that it is possible to influence
the layer thickness. With reaction conditions which
were otherwise the same, the layer thickness without UV

15 absorber is 240.5 pm (see above}; only 79.3 pm with UV
absorber (Mordant Yellcocw 7).



5 (a) contacting the sanple with a detection reagent conprising an
enzyne- coenzyne conpl ex, under conditions with which no regeneration of
the ‘coenzyne takes place, and (b) detecting a reaction of the analyte
through a 10 change in the enzynme-coenzyne conplex. 2. The nethod as

claimed in cl¥PnP3/08RBFActerized in thaB the enzynatiBCTABEPBHASEBADIi ses
a redox reaction. 15 3. The nmethod as clained in claim1 or 2, charac-
terized in that an oxi doreductase is used as enzyne, and a change in the
coenzyne due to oxidation or reductiof;is,detected. 20 4. The nethod as
claimed in claim3, characterized in %at the enzyne used is a

dehydr ogenase selected froma glucose dehydrogenase (EEC.1.1.1.47),

| act at e dehyd{ ogengs 8) | ate.d epase
(E.C 1. 1. 1.37% glscgfgﬁogdifh%fd%%%%%%leﬁ? af Nt {5‘ B eg%%@ By
dehydr ogenase (E‘@PleﬁzyméylérrﬁﬁFhé056|@Oméﬁyéﬁageﬁé§e5t@9@

L-am no-agi d dehydyegenasgcb&: (d - fnd. SImp B9 éltﬂhg getbed; as %QFQRE' in
any of the preceding clainms, characterized in that a coenzyne selected

fromflavin, nicotine afRe™BhiAoRE @i ¢atYNRICPENZYERI COIR IEX ThENfeEhod as
claimed in claims, chad&@ﬁa@u@ﬁ@l lwritht mahdrhen@oeeé)émrlah@eﬂ ect eghérom

FAD, FADH2, FMN, FMNH2i coenz %%) NAD+, NADH H+, NADP+ and
NADPH H+. -- 14 7. The“Hethsd aEaE?§| d4°Pn élfdim 1 to 6, charac- terized
in that the change(bn theteoehzyne rsacdevachbed thye opidlcale neihodsh 5
10 change in the enzyme-coenzyme complex,
2. The method as claimed in claim 1, characterized in

that the enzymatic reaction comprises a redox
reaction.
15
3. The metheod as claimed in c¢laim 1 or 2, charac-
terized 1in that an oxidcreductase 1is used as
enzyme, and a change 1in the ccenzyme due to
cxidation or reduction is detected.
20
4, The method as claimed in claim 3, characterized in
that the enzyme used is a dehydrogenase selected
from a glucose dehydrogenase (E.C.1.1.1.47),
lactate dehydrogenase (E.C.1.1.1.27, 1.1.1.28),
25 malate dehydrogenase (E.C.1.1.1.37}, glycerol
dehydrogenase (E.C.1.1.1.6), alcohol dehydrocgenase
(BE.C.1.1.1.1} or amino-acid dehydrogenase, e.g.

L-amino-acid dehydrogenase (E.C.1.4.1.5).

30 5. The method as claimed 1in any of the preceding
claims, characterized in that a coenzyme selected
from flavin, nicotine and gquinone derivatives 1is

used.

35 6. The method as claimed in claim 5, characterized in
that the <c¢oenzyme 1s selected from FAD, FADH,,
FMN, FMNH,, cocenzyme Q, PQQ, NAD', NADH/H®, NADE"
and NADPH/H".



8. The method as clainmed in claim7, characterized in that the change in
the coenzyne is detected by neasuring absorption, fluorescence, CD, ORD or
refrdctonetry. 10 9. The nmethod as clained in claim8, characterized in
that the change in the coenzyne is detected by neasuring the fluorescence.
15 10. The nethod as clainmed in any of "t hé preceding clains, characterized
inthat a gel matrix with an enzyne-coenzyne conpl ex enbedded therein is
used as detection reagent. 20 11. The nmethod as clained in claim 10,
characterized7.in rhat téehgel amtelxihas ad ayerikhilcknesss,of chsra@-gm in
particular of < 5 m .12. The qﬁ%ggd s cl |ned in claim10 or 11, charac-
X &

25 terized in that "5 g&F nat Vi 5h p 8?88 pblynets z&NE %ist darices i s

used. 13. The nethddtasteuabwedptmcamymethbbe.precedlng cl ai ns,
characterized in that an analyte in a body 30 fluid is determ ned. 14. The
met hod as clainmed in claim13, characterized in that a determ nation of

gl ucose in bl dod i Shecaethed et .c138 mkSl Iﬂuﬂk&imoﬂ,ash@rathedikadanm of

t he preceding clagﬂgt c@@gagkggb i%nt%ngTﬁngzgﬁgatign rg ction

of the analyte is - 15 5 od as c alne ny of
t he preceding clamﬁﬁsuéhagacﬁéﬁPZEHlpﬁ t hatupkeseeacei onChs @B@rleé out
in the absence of peéi-atersecable to react with the coenzyne.

10
9. The methed as claimed in claim 8, characterized in
that the change in the coenzyme 1is detected by

measuring the flucrescence.

15 10. The method as claimed in any of the preceding
claims, characterized in that a gel matrix with an
enzyme~coenzyme complex embedded therein is used

as detection reagent.

20 11. The method as claimed in ¢laim 10, characterized
in that the gel matrix has a layer thickness of
< 50 pum, in particular of £ 5 um.

12. The method as claimed in c¢laim 10 or 11, charac-
25 terized in that a gel matrix based on photo-

polymerizable substances is used.

13. The method as c<laimed in any of the preceding
claims, characterized in that an analyte in a body

30 fluid is determined.

14. The method as claimed in claim 13, characterized
in that a determination of glucose in bklcod is
carried out.

35

15. The method as c¢laimed in any of the preceding
claims, characterized in that the duraticn of the
reaction of the analyte is £ 5 s.



17. The method as clained in any of the preceding clains, characterized in
that the enzynme-coenzyne conplex is enployed as stoichionetric reactant in
relation to the analyte. 18. A reagent systemfor detecting an analyte in a
sanple, conprising: (a) a detection reagent conprising an enzyne- coenzymne
conplex in a formsuch that no regenerat®on of the coenzyne takes place,

and (b) a support to receive the detection reagent. 19. The reagent system
as clai med i nl&cl aitThed 8 meghiachcast erlaededin irhatanbhe oénzyhe- qoeseydEnconpl ex

is 20 e”bedded' faﬂﬁé matyd 20.4 The, reagent system as. clai ne
| n

claim 18 or aracterize at the supporf is at Teast partly
optically transparcei”ﬂrl@i OThe Jﬂéa@éﬁt B adfclnesderk 91 adplef ePai ns

18 .to 20, characterdzed i that-ide, sypport conprises an essentially
pl anar structure. 30 22. The reagent systemas clained in any of clains 18

to 20, ch@racterized in that the support conprises a plurality of
di fferent detectiomd eageMcn 23. dhgiMse qfnaar gemt §b{étegmé9§e&iﬁ<yn”9d in

any of 35 clains C1l8altH(3S ZZCEQrgngtrggedas cl %at thg e}ennz clains 1 to
17 ' yme-coenzyme
complex is employed as stoichiometric reactant in
relation to the analyte.
10
18. A reagent system for detecting an analyte in a
sample, comprising:
(a) a detection reagent comprising an enzyme-
coenzyme ccomplex 1in a feorm such that no
15 regeneration of the ccenzyme takes place, and

(b) a support to receive the detection reagent.

19. The reagent system as claimed in claim 18, charac-
terized in that the enzyme-ccenzyme complex 1s

20 embedded in a gel matrix.

20. The reagent system as claimed in claim 18 or 19,
characterized in that the support 1is at least
partly optically transparent.

25

21. The reagent system as claimed in any of claims 18

to 20, characterized in that the support comprises

an essentially planar structure.

30 22. The reagent system as claimed in any of claims 18
to 20, characterized in that the support comprises

a plurality of different detection reagents.

23. The use of a reagent system as claimed in any of
35 claims 18 te 22 in a method as claimed in any of

claims 1 to 17.



