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5 The invention relates to a nethod for producing polyner |ayers on a
support by photopol yneri zation of a polynerizable Iiquid conposition, to a
device which is suitable for producing polymer |ayers on a support, and

t® a method fW® QR/O@I8EAg a sensor which conprises a 10PEBI /0538 with
an i ndi cator enbedded therein. The production of polyner |ayers on supports
is known. For this purpose, a polynerizable liquid is applied in a
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entail a mxture of functionalized acrylate prepolynmers being applied to a
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The production of polymer layers on supports is known.
For this purpose, a polymerizable liguid is applied in
a thickness which is as uniform as possible onto the
15 support and completely polymerized. The polymerization
can be started by chemical polymerization initiators or

by irradiation of the liquid.

Polymerization techniques known in connection with the

20 production of adhesive films entail a mixture of
functionalized acrylate prepolymers being applied to a
support and being wholly or partly cured by irradiation
of the surface of the polymer composition. The layer
thickness of the polymerization 1is controlled through

25 choice of the intensity and duration of illumination
and through the intrinsic absorption of the prepolymers
employed.

A disadvantage of the prior art methods is that
30 adjustment of a predetermined and unifeorm thickness of
the polymer layer on the support is often necessarily
very complicated. In additicn, with conventional
polymerization methods the achesion of the polymer
layer to the support is often only low.
35
The object on which the present invention is based was
to aveoid at least in part the prior art disadvantages

described. It was particularly intended to provide a



described. It was particularly intended to provide a method for producing
pol ymer |ayers on a support, which nakes it possible in a sinple manner to
produce polynmer layers with a predeterm ned and uniform/layer thickness.
5 In contrast to the nethods described in the prior art in connection with
adhesi ve production, in which closed,‘hﬁdrbphobic pol ymer | ayers are
produced, the intention is to provide open, hydrophilic |ayers aple 10 to
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uni form suppothscrRfietbe |ayers which adhere very well to the support in a
simpl e manner. 20 One aspect of the invention is thus a method for
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This object is achieved by a 1liquid polymerizable
composition being applied to a support and there being
polymerized directly on the support, not completely but
15 only in a layer of predetermined thickness. It is
possible in this way to produce uniform supports of the
layers which adhere very well to the support in a

simple manner.

20 One aspect of the invention is thus a method for
producing polymer layers on a transparent support,
comprising the steps:

{(a) provision of a support,

{(b) application of a photopolymerizable liquid

25 composition to the support,

(c) irradiation of the photopolymerizable liquid
composition through the support in such a way that
only partial polymerizatiocn of the liquid
composition takes place, and a polymer layer with

30 a predetermined thickness is formed on the

support, and

(dy removal of the remaining liquid composition from

the polymer layer.

35 The support used to produce polymer layers is an at
least partly optically transparent support, for example
a plastics support such as, for example, polycarbonate
sheet, cellulose acetate sheet, polyester sheet or

polyether sheet, a glass support or a quartz support.



| east partly optically transparent support, for exanple a plastics support
sech as, for exanple, polycarbonate sheet, cellul ose acetate sheet,

pol yester sheet or polyether sheet, a glass support or a quartz support.
It is also possible to enploy supports of conposite materials. Wen such
an at least partly optically transpareng support is used, the liquid
conposition is preferably irradiated through the support. The 5 thickness
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(e.0. cha con benzo atives. Exanples of suitable oligoners
or polyners $Hmpqxﬁ@urethanes, pol yvi nyl al cohols, polyesters,
pol yet hers, pol vinyl pyrrolidones, polyacrylates or 30 oligosaccharides. The

phot opol yneri zabl e substances are
The photopolymerizable liguid composition comprises at

least one photopolymerizable substance, i.e. a
15 substance which is polymerizable by irradiation (where
appropriate in the presence of a photoinitiator).
Preferred examples of such substances are
photopolymerizable moncmers such as, for example,
olefinically unsaturated substances, 1.e. substances
20 having a C=C linkage. Further examples of suitable
photopolymerizable substances are functionalized
oligomers or polymers which crosslink on irradiation
with light. Such photoactive functionalizations
include, for example, acrylates, azides, carbazides,
25 sulfonazides, diazo ketones, dimethylmaleimides,
photocyclizable radicals (e.g. chalcones) and benzophen
derivatives. Examples of suitable dligomers or polymers
are polyurethanes, polyvinyl alcohols, polyesters,
polyethers, polvinylpyrrolidones, polyacrylates or
30 oligosaccharides. The photopolymerizable substances are
particularly preferably selected from acrylic monomers
such as, for example, acrylamide, arcyl esters, e.g.
polyethylene glycol diacrylate, vinylaromatic monomers
such as, for example, 4-vinylbenzenesulfonic acid,
35 functionalized polyvinylpyrrolidones and any

combinations of one or more of said substances.

In a preferred embodiment, an agueous polymerizable

composition in which the monomers to be polymerized are



particularly preferably selected fromacrylic nonomers such as, for
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acids, azo compounds, or ionic initiators such as, for
example, triarylsulfonium salts, arylium hexafluoro-

antimonates.

The irradiation of the composition takes place through
the support so that the polymerization starts at the
surface of the support and - depending on the set
polymerization conditions - ends at a predetermined
distance over the surfaée of the support because of the
light absorption within the polymerizable liquid.
Distortions or deviations from the horizontal position
in the support cannot influence the thickness of the
polymer layer. Mechanical tolerances are substantially

eliminated.

The thickness of the polymer layer can be adjusted in a
wide range by suitable measures. In particular, the
layer thickness of the polymer can be controlled by
varying the intensity of irradiation, the duration of
irradiation or/and the addition of polymerization
inhibitors, e.g. UV-absorbing substances, to the liquid
composition. Control 1is also possible through the
thickness of the support or/and the material of the
support. The thickness of the polymer layers is
preferably £ 500 pm and particularly preferably
< 100 pm. When the polymer layers are used as Sensors,
in particular as biosensors, lower layer thicknesses
of, preferably, < 50 pm, in particular of £ 5 um, are



25 elimnated. The thickness of the polyner |ayer can be adjusted in a

w'de range by suitable neasures. In particular, the |aye
pol ymer can be controlled by 30 varying the intensity of

r thickness of the
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duration of irradiation or/and the addition of polynerization inhibitors,

e.g. UV-absorbing substances, to the liq®i ¢ conposition.
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combinations of the aforementioned measures are also

possible.
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The indicator may also be a macromolecule,

for example

with a meolecular weight of 2 10 kD and in particular of

2 20 kD. A catalytic substance is particularly

preferably used as indicator, for example an enzyme

20 which may where appropriate be present in

the form of

an enzyme-coenzymne complex. Particular preferred
examples of enzymes are oxidoreductases, especially
dehydrogenases, such as, for example, glucose

dehydrogenase (E.C.1.1.1.47) or oxidases. Coenzymes are

25 preferably organic molecules which are linked

covalently or noncovalently to an enzyme and are

altered, for example oxidized or reduced,

reaction with a substrate of the enzyme

through the

. Preferred

examples of coenzymes are flavin, nicotine, guinone
30 derivatives such as, for example, FAD, FADH;, NAD',

NADH/HY, NADP', NADPH/H' or PQQ.

The polymer layer may, besides enzymes

and where

appropriate cocenzymes, alsc comprise mediators, 1i.e.

35 substances able to bring about regeneration of

coenzymes. In this case, the enzyme acts as catalytic

indicator, i.e. it is able to convert a plurality of

molecules of a substrate, for example of

an analyte

present in the added sample, such as, for example,



20 whi ch may
enzyne- coenzyne conplex. Particular preferred exanples of enzynes are
oxi dor educt ases, especially dehydrogenases, such as, for exanple, glucose
dehydrogenase (E.C. 1.1.1.47) or oxidases. Coenzynes are 25 preferably
organi c nol ecul es which are linked cowvaléertly or noncovalently to an
enzyne and are altered, for exanple oxidized or reduced, through the
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it is possible by suitable crosslinking of the polymer
(e.g. through use c¢f bifunctional or/and polyfunctional
monomers) to produce a crosslinked polymer layer in
which the macromolecular indicator substance is
embedded 1in immcbilized form, while low molecular
weight substances such as, for example, coenzyme,

enzyme substrate etc. can diffuse into the layer.

Production of the polymer layer can be carried out as
continuous process, in which case there is continuous
formation of a polymer layer in a liquid photo-
polymerizable composition applied to a support. In the
continuous polymerization, the photopolymerizable
liguid composition is preferably continuously applied
at a first ©positien to a moving support and
continuously irradiated at a second position. It is, of
course, also possible for the support to be held
stationary and for the ©positions of the 1liquid
application and of irradiation to be moved.
Discontinuous methods for producing the polymer films
are likewise <conceivable. It is common to these
embodiments that, owing to the irradiation of the
photopolymerizable liguid compositions through the
support, it is possible for the polymerization of the
liguid to start directly on the support and not be

complete.

15



whi ch the macronol ecul ar indicator substance is enbedded in imobilized
form while | ow nol ecular weight substances such as, for exanple,
coenzyme, enzyme substrate etc. can diffuse into the layer. 20 Production
of the polymer layer can be carried out as continuous process, in which
cdse there is continuous formation of -a’pelyner layer in a liquid photo-
pol yneri zabl e conposition applied to a support. In the 25 continuous
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liquid composition from the polymer layer.

The method and the device can be used to produce a
15 sensor, in which case an indicator, for example a
biomolecule such as, for example, an enzyme, 1is
embedded in the polymer layer. The indicator can be
present in the polymer layer in immobilized form. The
indicator is particularly preferably an enzyme, where
20 appropriate in the form of an enzyme-coenzyme complex.
The sensor may be for example an optical or/and
electrochemical sensor. The sensor 1s particularly

preferably a fluorescence-based sensor.

25 Yet a further aspect of the invention is a method for
producing a sensor, comprising the steps:
(a) provision of a support,
(b} application of a photopolymerizable liquid
composition which comprises at least one indicator
30 to the support,
(¢) irradiation of the photopolymerizable ligquid
composition through the support in such a way that
a polymer layer with a predetermined thickness is
formed on the support,
35 (d) removal of the remaining ligquid composition from
the polymer layer and
(e) introduction of the support with the polymer layer
comprising the indicator into a sensor which

comprises means for detecting the reaction of the
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fluorescence emission, from the polymer layer.

The sensor may be used to determine any analytes, for
example physicochemical parameters such as, for
example, temperature, partial pressures of gases such
as, for example, 0, COz, NOy etc., or to determine
biochemical parameters such as, for example, analytes

in biological samples, e.g. body fluids.

The invention is additionally to be explained by the

following figures and examples.

Figure 1 shows a first embodiment of a sensor produced
by the method of the invention. A polymer layer (Z2)
with an indicator, e.g. with a detection reagent for an
enzymatic reaction, is applied to an optically
transparent support (1l}. A sample (3), e.g. blood, is
put onte the polymer layer. Determination of the
enzymatic reaction between the analyte present in the
sample (3), and the detection reagent present in the
polymer layer (2) takes place by optical methods. Light
from a light source (4), e.g. a laser or an LED, is
beamed in from below (through the support) onto the
reagent layer (2). Absorption 1light or fluorescent
light radiated back from the sample is detected in a
detector (5). Where appropriate - especially for
detecting fluorescent light - an optical filter element
(6) is put in front of the detector in order to block



| ayer and a detector for collecting light fromthe polyner |ayer. The

| irght source, e.g. a laser or an LED, is preferably provided to beam i ght
t hrough the 10 support into the polyner |ayer. The detector is preferably
provided for collecting Iight radiation, e.g. fluorescence em ssion, from
t he pol yner layer. The sensor may be used to deternmine any anal ytes, for
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beaned in fro o] ou he p t) o+t 3 a vet-(2).
Absor ption Ii%%?ﬁ%r%¥ﬁ%%%%sggﬁg' fﬁghpg%adfggingggk ??%%1%% %ggﬁblgsis

det ect ed 10n anoved eénoithes)dingfidricorapptopriagetiféggedivalihe farrowetBcti ng

fluorescent lhghimer 8Pe@PtickR]edd | ﬁ.%ze%' ement  166)rdEmddt diddtant gh the
detector in order to block | eakage of the _fluorescence-exciting I'i ght.

Fi gure 2 showsP® heSRRftiet i Onllof  &%56iSPmel LAdy&r SFagRBL 1s present
above the polymer layer (16). The thickness ¢f the

pelymerized reagent layer (16) <can be controlled

15 through the reagent composition, the duration and
intensity of the beaming in of light, and through the
properties of the support (11).

Figure 3 shows an embodiment of a fluorescence-based
20 sensor from below. A polymer layer, for example one
produced by the continuous ©process in Figure 2,
comprising an indicator can be cut and introduced into
a sensor (21) by use of known techniques. After
application of the sample to the upper side, exciting
25 light (23), e.g. UV light, is beamed in from a light
source from below. The fluorescence (24), e.g. blue
light, generated through the reaction of the analyte
with the detection reagent in the polymer layer (22) 1is
detected with a detectcr.
30
It is also possible to apply a plurality of (identical
or different) reagents to a support. One example of
such an embodiment in the form of a disc is shown in
Figure 4. A plurality of reagent spots (32} consisting
35 of polymer layers with indicators is disposed on the

optically transparent support (31).



invention. A liquid reagent (12) is applied, for 5 exanple in a first
pesition (13), to an optically transparent support (11), e.g. a plastics
sheet. The |liquid reagent (12) is irradiated at a second position from
bel ow t hrough the support (11) with light froma 1light source (14) . At
the same tine, the support is 10 noved-i¥0the direction (15) identified by
the arrow. A polynerized reagent layer (16) is fornmed directly on the
support (11).Ex3fekas|iquid reagent is present above the polymer |ayer
(16). The thickness of the polynerized reagent |ayer (16) can be
controlled 15 through the reagent conpgsition, the duration and, intensity
of the beam 3R 1ighPetastichr ough t HELUGRSDer fes Shet eI LRFRRPL
(11). Figure 3 shows an ephoddrilerefsed fldiaianneneasitbted® sasoa from
bel ow. A polymer |ayer, for _éxanple _one produced by the continuous process
in Figure®2, conprising EPL¥M§Tc o™ can be cut and introduced into a
sensor (21) by use of known techniques. After application of the sanple to

t he upper side, exciting 25_1ight ), .€e. 0. | ight, is beaned jn froma
[ ght sour ok 1PERBRPEIn  She RrusPLorbita’ pakyontgs sl MiAgheLs &
gener at ed t hrpugh:iheteeactilpa of the analyte with the detection reagent
in the polynmer layer (22) is detected with a detector. 30 It is also
possible to apply a plurality of (identical or different) reagents to a
support. 10ne Exampla bf such an enbodinment in the formof a disc is shown
in Figure 4. Aplurality of reagent spots (32) consisting 35 of polyner

| ayers with [Re-cat-os -sposed—en—the— . Or t
(31). - 10 }substance Amount [Weight
fgl [%]

Acrylamide 2.5 22.02
Methylenebisacrylamide 0.7 6.17
2,2-Dimethoxy-2-phenylacetophenone 0.05 0.44
Glycerol 5 44.05
Hydroxyethyl methacrylate 1.4 12.33
Methyl methacrylate 0.4 3.52
Crodasinic O solution, pH &, 0.3 g/1000 ml |1 B.81
N,N’-(1,2-Dihydroxyethylene)bisacrylamide |0.3 2.64
TOTAL 11.35 100

0.5 ml of this suspension were mixed with 0.5 ml of a
solution of GlucDH (100 mg/ml), and the mixture was

15 homogenized free of air bubbles in an ultrasonic bath.

The c¢lear sclution was poured onto a corona-treated
sheet {?) and illuminated with a conventional
illumination apparatus (Isel UV illumination device 2)
20 through the support for 20 min. The sheet was briefly

washed with water and then dried in the air.

The resulting layer thickness was < 2 um. A freshly
prepared glucose/NAD" solution (GKL-3 solution,
25 300 mg/dl gluccse, 1 ml/6.4 mg of NAD') was spotted on
the film. A strong flucrescence was immediately visible

under a UV lamp.



5 Exanpl es Exanple 1: Detection of glucose in the glucose dehydrogenase
(A ucDH)/ NAD+ systemin a polyner film A suspension of the follow ng
substances was mxed in a plastic test tube 10 Formula 1 SubstanceAnount
Weight [g][%4 Acryl am de2.522. 02 Met hyl enebi sacryl am de0. 76. 17

2,2- Di et hoxy- - 2- phenyl acet ophenone0. 050144 -3 ycer ol 544. 05 Hydr oxyet hyl

rret hacryl atel. 412. 33 Met hyl nethacryl ate0.43.52 Crodasinic O solution, pH
8, 0.3 g/1000 n 18.81 N, N - (1, 2-Di hydroxyet hyl ene) bi sacryl am de0. 32. 64
TOTAL11. 35100eQahpale ©f: t hASASMgPENSY 08 ¥BEBapi ¥8UiNFiHeflcd HheOflager

sol ution of GlucDH (100 ng/nt%h:ﬂand the m xture was 15 honogeni zed free of
air bubbles in an ul trasonf? %35 The clear sol ution was poured onto a
corona- treat ed sheet (?) and illumnated with a convent ional illum nat i on
appar at us gl UV i | lum pation device 2) 20 thhg g he Zggort faqr

mn. The WBSTBPFEf | y2YRAshEd™ R LR Rdt e a heﬂyar ?thpﬁéo&r

The resul ti ngmbayanmt hi €k688snmas <fc2r Vi metAdy eshki¢ntprfe.raarte.d>rgl uease/ NAD+

pot ted on  LRECHAFRY ATGEraa P uor dbcbret ws” | FHEEr J1e 7y Rs¥bid Hunder
a W | anp. dye was admixed as UV absorber to the initial formula
(formula 3).
10
Formula 2
Substance Amount Weight
[%]
Acrylamide 37.5'g (0.53 |25.78
mol)
Polyethylene glycol diacrylate, 52.5 g 36.10
~ 575 g/mol (ca. 0.96 mol)
Sclution of Crodasinic © (0.3 g/1 1) |50 g 34.38
4-Vinylbenzenesulfonic acid 5 g 3,44
2,2-Dimethoxy-2-phenylacetophenone 350 mg 0.24
photoinitiator
New methylene blue N 100 mg 0.06
TOTAL 145.45 g 100

The mixture was homogenized by stirring and by
15 ultrasonic bath treatment, distributed with pipette on
a 140 pm Pokalon sheet (corona-treated, stage 4) and
illuminated in a UV illumination device (Actina U4,

W. Lemmen GmbH) for 1 min.

20 The resulting layer thickness was measured with a

micrometer screw and was 240.5 pm.



- 11 Exanple 2: Adding a UV absorber to influence the | ayer

pol ynmer
better

| ayer conprising a blue dye (absorption
i dentification was
yell ow dye was adm xed as UV absorber to the initial

In a further
formul a

produced (formula 2).
(formul

t hi ckness 5 A
maxi mum z 650 nn) for
experi ment,

a
a 3).

10 Fornula 2 SubstanceAnount Wi ght [ % _AgpyLam de37.5 g (0.53 25.78 nol)

Pol yet hyl ene

diacrylate, 52.5 g 36.10 Mwv 575 g/ nol (ca. 0.96 nol

gl ycol

)

Sol ution of Cergdasipige O (0.3 g/1 1)50 g34.38 4-Vinyl benzenesul foni c aci d5

g3.44 2,2-Di
nethylene bl
stirring and

a 140 pm Pok§iomsheet

i1l um nation
resulting |l a
240.5 pm

10

Xy-2-phenyl acet ophenone 350 ng0. 24 photoinitiator
e N100 ng0 06 TOTAI 145 45 g100 The

§Mbsg§nggtrason|c bat h treatnent d

Aidudut ed|weignei pe

(coroma-treated; stage 4)
Heyieka (Acting U4, W lenmen GrbH)

ang T ttu
Y&l 1 nin

mated 1N
C30 Ihed?

Yeo b ckness Was (measksed wWih a niEoumi g Sere and was
absorber)

TOTAL c. 1.0001|100

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

thickness was measured with a micrometer screw and was
79.3 pm.

This experiment shows that it is possible to influence
the With
were otherwise the same, the layer thickness without UV
only 79.3 um with UV

layer thickness. reaction conditions which

absorber is 240.5 pm {see above);

absorber (Mordant Yellow 7).

New
Lxtiire was hnrrnae_m_zpd by

e on
Ww



- 12 Formul a 3 SubstanceAnmount Wei ght [9%4 Fornula 21 mca. 99.99 Mrdant
Yellow 7 (No. 686) (UV 0.0001 g0.001 absorber) TOTALc. 1.0001 100 g The

m xture was distributed on a sheet and then 5 polynerized as descri bed
above. The resulting | ayer thickness was nmeasured with a mcroneter screw
and was 79. ypro3/bergsexperi nent shows that it is possibte/gmm3mshiuence
10 the layer thickness. Wth reaction conditions which were otherw se the
sanme, the layer thickness without UV abkdrber is 240.5 pm (see above);

only 79.3 pmwith UV absorber (~.ordant Yellow 7).

WO 03/ 097859

PCT/ EP0O3/ 05179 - 13 dains 1. A net Wol2¥®% produci ng pol ymer |ayers on a
transparent support, conprising the steps: 5 (a) provision of a support,

(b) application of a photopolynerizable ljiquid co

nposition to the support,

(c) irradiatibn ofAt haephetopdidmer? el 19 quPal YBBRpodidMedi® t Dugh the
support in such a yaynsg9rthat sapggkwg&oﬂg YeEiwht hna Bregeter ni ned
an

t hi ckness is formed on the suppor renova
conpositi&n from thk pBFyHEFPAyEF, & SuPPOTL,

of the remaining liquid

(b} application of a photopolymerizable liquid

composition to the support,

(¢} irradiation of the photopolymerizable liguid

composition through the support in such a way

10 that a polymer layer with

a predetermined

thickness is formed on the support, and

(d} removal of the remaining liquid composition

from the polymer lavyer.

15 2. The method as claimed in claim 1,

characterized in

that an at least partly optically transparent

support 1s used.

3. The method as claimed in <claim 1 or 2,

20 characterized in that a support with a thickness

of at least 5 um is used.

4. The method as claimed in any of the preceding

claims, characterized in that a

support selected

25 from a plastics support, a glass support or a

quartz suppert is used.

5. The method as claimed in any of the preceding

claims, characterized in that a photopolymerizable

30 liguid composition which comprises at least cne

photopolymerizable substance is used.

G. The method as claimed in c¢laim 5,

characterized in

that monomers selected from acrylic monomers,

35 vinylaromatic monomers, functionalized polyvinyl-

pyrrolidenes and any combinations thereof are

used.



15 2. The nmethod as clainmed in claim1l1, characterized in that an at |east
partly optically transparent support is used. 3. The nmethod as clained in
claiml or 2, 20 characterized in that a support with a thickness of at

| east 5 pmis used. 4. The nethod as clained in any of the preceding
cl'ainms, characterized in that a support $élected 25 froma plastics
support, a glass support or a quartz support is used. S. The nethod as
claimed in any-of The pretedings clcdigdgiedcharacieyi 2dd ithet haregeding

phot opol yneri zabl e-3Q; kkquig ;GrRRS; tien lwhl&khtcmﬁhégé amn@ﬂtzagm@
phot opol yneri zabl e substance is used. 6. The method as CF in claimb,

characterized in @haﬁlﬁndaﬁﬁE%s%%&%%té@”ﬁ?bnFQ@P?Pﬁ@snvﬁ%néﬁ§”“35°ne

vinylaromatic. nmongpBesinfiuRatbenaki zedqpol yvinyl- pyrralidones and any
conmbi nati ons thereof are wused. - 14 7. The nethod as clainmed in any of

the preceding clains, characterized in that a photopol ynerizable |iquid
conposi tion which @ﬁgprméﬂso@t deast soped phat oémticaﬂ Otthies psededing. The
met hod as cl ai ned iT of t he recedl %ﬁ cter ed in_that
the | ayer thicknesStd thé:hﬁ'orl 2% ot r bhRed 3‘{@%%61 &FEBRS8F (i)
the intensity of ibfadhatpomymé@ @Bltohheodmeatmhmombhlmaﬂﬂanuan1aﬁ/and
(ii1) the addition og suQ§}anc ) mhlchc%pso bchgﬁuigplynerlzatlon light. 9.

The net hod as cl ai i nany of Q$ltﬁ?ece&Ira
10 (ii) the duration of irradiation or/and

(iii) the addition of substances which absorb the

polymerization light.

9. The method as claimed in any of the preceding
15 claims, characterized in that a polymer layer with
a thickness c¢f < 500 pm, in particular of < 5 um,

is produced.

10. The method as claimed in any of the preceding
20 claims, <characterized in that a polymer layer
which comprises at least one indicator 1is

produced.

11. The method as claimed in claim 10, characterized
25 in that a macromclecular substance 1s used as

indicatcr.

12. The methocd as claimed in c¢laim 10 or 11,
characterized in that a catalytic substance, in

30 particular an enzyme, is used as indicator.

13. The method as claimed in any of the preceding
claims, characterized in that a crosslinked
polymer layer 1s produced.

35

14. The method as claimed in claim 13, characterized

in that a macromolecule 1is entrapped in the

crosslinked polymer layer.



15 clains, characterized in that a polymer layer with a thickness of _< 500
pm in particular of < 5 pm is produced. 10. The nethod as clained in
any of the preceding 20 clains, characterized in that a polynmer |ayer

whi ch conprises at |east one indicator is produced. 11. The nethod as
cl/ainmed in claim210, characterized 25-ih5that a macronol ecul ar substance
Is used as indicator. 12. The nethod as clainmed in claim110 or 11,
characterizedlbn thhe ansbtadlytdss substenceini mnB0 gfar theul preaadéngyne,

s used as indicatgr.; 33, The qrinad As clal mdd noany of- dhe areeding

cl ai s, characterlzea in‘“that” a crosslinke pol ymeér "l ayer 1's produced. 35
14. The nethod as ckaried pntckaim U8, lebakacterized in that a

macronol ecul e is entrapped in the crosslinked polyner |ayer. 15. The

met hod as claimed in any of the preceding clainms, characterized in that
the irradi®atibf-i sThear®éldaodutasni ERaBWer ght. 3 16.0fThéhfet REECEI1BLai ned

in any of the precgdings, clalidmcicharact eshzechdi that pheyReLyaREigati on
is carried out as continuous process. 17. The nethod as clainmed in claim
16, characterized 130CRATEREt OtRe®PhEPBpONYREEI PABFESFi-qui d conposition is
continuously applied at a first position to a noving support and

continuously jrradiated a second .position. 15 18.. A ' for
produci ng pgl r TE?eF?ﬁEE%%p??sFﬁ@?ge%gfbﬁgﬁﬁg1Woal%ec%e%%%§tﬁgézﬁﬁere

appropri ate for in that the photopolymerizable liquid composition
is continucusly applied at a first position to a
moving suppert and continuously irradiated at a

second position.

15 18. A device for producing polymer layers, comprising:
(a) means for receiving and where appropriate for
transporting a support,
{(b) means for applying a photopolymerizable
liquid cecrposition to the support and
20 (c} means for irradiating the photopolymerizable
liquid compositicn through the support in
order to form a polymer layer with
predetermined thickness on the support, and
(d} whare appropriate means for removing
25 unpolymerized liquid composition from the

polymer layer.

19. The use of the method as claimed in any of claims
1 to 17 or cf the device as claimed in claim 18
30 for procducing a sensor, where the polymer layer

comprises at least cone indicator.

20. The use as claimed in claim 19, characterized in
that the indicator is present in the polymer layer

35 in immobilized form.

21. The use as claimed in claim 19 or 20,
characterized in that the polymer layer comprises

an enzyme, where appropriate in the form of an



transporting a support, (b) neans for applying a photopolynerizable Iiquid
conposition to the support and 20 (c) neans for irradiating the

phot opol yneri zable |iquid conposition through the
forma polymer layer with predeterm ned thickness

support in order to
on the support, and (d)

whiere appropriate nmeans for renoving 25lénpolynerized |iquid conposition

fromthe polyner layer. 19. The use of the nethod

as clained in any of

claimse 1 to 17 orentyhbecdeuwkgesascobaesed in claim 1B 30 for producing a
sensor, where the polymer |layer conprises at |east one indicator. 20. The

use as clainmed in claim19, characterized in that

the indicator is present

in the pol yme22l ay®he 354 nasmobs Lie@d fror any20f Thdadse abSclte ndd,in
claim19 or 20, Céﬁaeg{&@weeﬁl n tk@%aé h@hgogxﬁ%rl LT s SOUPF & §CS roR

enzyne, where appropriate in
22. The u$e as cl aPRbdCRA anyapf @ﬂapﬁﬁoygeméczi s

ormof an - enzyme- coenzyne conpl ex.

CRRRr&ct eri zed in that

the sensor is selected from 5 optlcal or/and el ectrochem cal sensors. 23.
A et hod for grodu0|ng a sensor, rising the steps: § g rOVIS En of a

transparent s

ppord, TEFIY) §85I| Yt & pHOt P v

conposi tion which gesp glses at least one indicator to the support (c)
I rradi ati on of theﬁghotog ¥ner|zable |IgUId conp05|t|on through t he

sion ©r a nsparen

support in such a

Suppo

10 application of a photopolymerizable liquid

composition which compris

indicator to the support,

es at least one

15

20

(c} irradiation of the photopolymerizable liquid
composition through the support in such a way
that a polymer layer with a predetermined
thickness is formed on the support,

(d) removal of the remaining liquid composition
from the polymer layer and

{e) introduction of the support with the polymer

layer comprising the indicator into a sensor

which comprises means for detecting the

reaction of the indicator with an analyte in

a sample.

25 24. The method as claimed in claim

23, characterized

in that the indicator comprises an enzyme, where

appropriate in the form of an enzyme-coenzyme

cemplex.

30 25. The method as claimed in claim
in that the detection means

or/and electrochemical detection

26. The methnd as claimed in claim

35 in that the optical detection

24, characterized
comprise optical

means.

25, characterized

means comprise a

light source for irradiating the polymer layer and
a detector for collecting light from the polymer

layer.



15 that a polyner layer with a predetermned thickness is fornmed on the
support, (d) renoval of the remaining liquid conposition fromthe polyner

| ayer and (e) introduction of the support with the polyner 20 |ayer
conprising the indicator into a sensor which conprises neans for detecting
the reaction of the indicator with an-ahalyte in a sanple. 25 24. The

met hod as clainmed in claim23, characterized. in that the indicator

conpri ses an émzynﬁhemhﬁﬁﬂuxhp@sogmaﬂnedrﬁmhelﬁémmZﬁ,emMenayﬁeré@@dzyne
conpl ex. 30 25. Th d I er,Lzed s R+t hat

t he detection nean§“g§h§?|§§%oqt qf%%%béﬁl eﬂ%%ffémﬁgﬁgéa?éégtéé ﬁgn
means. 26. The nethbnoaghctaenééppﬁrélamﬁpz5hec@@ﬂaﬁﬁérdﬁa@1'35 in that the
optical detection nmeans conprise a |light source for irradiating the polymner
| ayer and a detector for collecting lLight fromthe_polyner |I|ayer, - 17
27. The néthod8as €hai mmetihpd| antn 26136HSFact’et i z6d21iln Afat Phe Rilght

source is provided.h9r-Reapyli;ght ;ihieugh éh%ie‘%lé%%&t th q:xtci’&dléﬁ y&er
layer. 5 28. The nethod as claimed in claim26 or acterized in

that a detector isCpléerdeditBor&sFEEEE f?@é?é%@@nc§r8W15§ &n PPouT'Ehe
pol ymer | ayer. layer.



