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1. Radiation-curable two-layer system consisting of a layer 

containing initiator and applied to a substrate, and a 

superposed layer containing polymerizable monomers or 

oligomers, characterized in that the initiator has been 

immobilized on a macrostructure.

6. Process for the production of relief structures from a 

two-layer system according to Claim 1, by producing by means of 

exposure through a copying layer, a photopolymerized layer 

which is adjacent to the layer containing initiator, is 

independent of the thickness of the layer of monomer or 

oligomer and is homogeneous, and removing by washing the 

superposed layer as well as the regions which have not been 

exposed to irradiation and hence are not polymerized.
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Τwo-1 aye r system
The invention relates to a two-layer system which 

can be cured by radiation and to the use thereof for the 
production of polymeric coatings.

Radiation-curable systems are materials which are 
sought after and are frequently employed in the production 
of photopolymerized coatings for surface finishing and in 
the production by photolithography of photopolymerized 
relief structures. The main field of use in this respect 
is the production of paint coatings on a very wide variety 
of substrates. In addition, such materials are used, in 
the production of microelectronic and optoelectronic com­
ponents and switch gear, as a photoresist in the production 
of switching structures or in the latter as protective or 
passivating layers having special resistance to heat and 
chemicals, as insulating layers or as dielectrics or, in 
liquid-crystal display cells, as orientation layers. 
Further applications are use as an etch resist and plat­
ing resist and as a solder resist inthe production 
of printed circuits and printing plates and other repro­
graphic materials. Finally, systems of this type are also 
suitable for the preparation of anisotropic polymer coat­
ings for use in the field of non-linear optics.

The multifarious methods of preparing radiatiori- 
curable systems can be inferred, for example, from W.S. 
De Forest: Photoresist Materials and Processes, MacGraw- 
Hill, New York, 1975, and also German Patent Specifications 
2,330,830, 2,437,348 and 2,722,264 and European Patent 
Specification.3,002.

The processes and methods hitherto known exhibit 
a number of disadvantages. Thus their sensitivity is 
frequently unsatisfactory, as a result of which exposure 
times of several minutes are required, using the customary 
radiation sources, for adequate photo-crosslinking and
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the layer hardness caused thereby and for ensuring the 
resolution and edge steepness in relief structures which 
are necessary in microelectronics. Secondly, inadequate 
resolving power and unsatisfactory edge steepness, caused, 
for example, by under-irradiation of the copying layer or 
by reflections at the substrate, are a source of criticism 
of the known photopolymerizable systems.

A further problem in coatings of all kinds is the 
adhesion of the film to the substrate. Detachment of the 
coating from the substrate occurs frequently, particu­
larly in the case of substrates of an irregular shape or 
materials subjected to considerable bending stresses.

Finally, there is often a need for coatings which 
have a homogeneous thickness within a wide area, which in 
most cases can only be achieved with difficulty by means 
of conventional coating techniques.

There is, therefore, a need for a radiation-curable 
system which makes it possible to prepare coatings of con­
stant thickness and good adhesion and, in the case of the 
production of photolithographic structures, permits relief 
structures having a higher resolution and edge steepness.

This object is achieved by means of the radiation- 
curable two-layer system according to the invention.

The invention therefore relates to a radiation- 
curable two-layer system consisting of a layer which has 
been applied to a substrate and contains initiators and a 
superposed Layer containing polymerizable monomers or 
oligomers, characterized in that the initiator is immobi­
lized on a macrostructure.

Two-layer systems which can be cured by radiation 
are known. Thus US 4,551,418 teaches the coating of a 
substrate by means of a cationic pho to initiator, the ex­
posure of the Latter through a copying layer with the 
production of cationic, initiating molecular fragments 
and bringing the initiator layer into contact with a mono­
mer which is amenable to cationic polymerization and 
polymerizes at the exposed points. A relief structure is 
obtained after the non-polymerized portions of the Layer 
have been removed by washing. However, coatings produced

35



<?

5

10

Ο Ο ο
Ο 0 0

ο 0 0

ο ο ο ο
ο οο

0 0 Ο

Ο Ο 9 Ο 
ο 

ο ο ο ο 

ο ο 
ο ο 
ο ο « I

ο ο
ο ο 
ο « «

15

ο ο
ο Ο
Ο <

ο «
ο ο

ο

20

G « 
Ο β

α <

25
ο ο
ο ο
ο ο ο β

0 0 ο 
ο 0 0

φ 0 0

by this process suffer from the same disadvantages indi­
cated above. In particular, the adhesion to the substrate 
and edge steepness of the polymerized system are inade­
quate, and the choice of monomers is restricted to the re­
latively small number of compounds accessible to cationic 
polymerization.

It has now been found, surprisingly, that a two- 
layer system containing an initiator immobilized on a 
macrostructure can be polymerized by radiation curing to 
give coatings of constant thickness and good adhesion and 
relief structures of high resolution and edge steepness.

The nature of the initiators used is not restricted. 
It is possible to employ initiators which decompose under 
the influence of radiation either by a free radical or ionic 
mechanism and which are suitable for the particular monomers 
or ol i gome rs .

Immobilization of the pho to initia tor can be 
achieved, for example, by physical attraction, such as 
adsorption on surfaces in inclusion compounds of the 
clathrate type or by embedding in rigid, macro-reticular 
structures. For example, a substrate coating in which 
the mobility of the initiator is considerably restricted 
is obtained by dissolving a pho to initia tor in a polymeric 
material, applying the solution to a surface and removing 
the solvent by evaporation, or by applying a melted poly­
meric material containing a photoiniti.itor and allowing 
this material to solidify.

It is preferable to immobilize the initiator by 
means of a covalent bond. In a preferred embodiment of

30 the present invention, the initiator is attached by a 
covalent link to a polymer matrix. Initiators suitable 
for this purpose correspond, for example^ to the formula
I

35 Ar-CO-R I
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wherein

Ar i s

R

5
R2 and
R3

10

R4

A

is Ar or CR2R3R4,
is H , halogen, C-j — C-jg — alkyl,, Ci-C-jg —

alkoxy, C-|—C-jg-aLkytthio or A,

independently of one another are each H, C-|-
C$-alkyl or phenyl, one of these radicals is 
also C1-C$-a I kyIene-O-A and R2 and R3 
together are also Cj-C^-aIkyIene or Cj- 
C^-alkoxy,

is OR5, N(R5)2, SR5, or A,
is H, Cj-C^-alkyl or C-|-C&-al kanoy L ,

is
(-ZC«CHZ-)n

I
C0-X-(CH_-CHo-Y-) a z m

t
Ο β

4 t 15 X

Ο β
0 0
p β β ®

0 0 o 
ο ο o

p 0 0

Y
z

io
20 n

is 0, NH or (C-j-C^-alkylJ-N, 
is 0, N or S,
is in each case independently of one another H 
or CH3,
is 0 to 4 and
is 2 to 106,

subject to the proviso that the compounds of the formula I 
contain at least one radical or the formula A.

Compounds of this type are described, for example, 
in EP-A-0,161,463 and OE-A-3,534,645.

25 Initiators which are attached by a covalent link
to a substrate surface are also preferred within the 
scope of the present invention. In this context, a sub­
strate is to be understood as meaning any coatable surface, 
such as, for example, paper, cardboard, wood, glass,

30 metal or polymeric materials. A bond is created between
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the reactive groups located on the surface of these mate­
rials and the initiator, which is also equipped with a 
reactive group. Particularly suitable reactive groups 
are appropriately substituted silanes of the formula I

5 wherein Ar, R, R^, R^, R^, r\ R^, X, Y, Z, m and n have 
the meaning indicated above and A is here a radical

-W-Si-R^R^R8
a b c

0 0
0 0
O OU ?

n« 0
O G O

e 00 10

wherein
R8, R\ and

R8

00 0 0 
a 0 0

00 0

0 0 0 9 
O 

0 0 0 O

0 0 W
• 0
c 000

0 ©
9 O
0 OOO 15

0 0 0
00 β

o 00

are each H, F, Cl, Br, I, CN, NC, OCN,
NCO, SCN, NCS or N3, C -|-C45- 
alkoxy or C<[-C15-a I kanoy I, 
is a direct bond or is C—C20— 
alkylene wherein one or two non-ad- 
jacent CH2 groups can also be re­
placed by 0, N or S, and

a, b and c are 0, 1, 2 or 3,
subject to the proviso that a + b + c = 3 and

6 7 8one the substituents r , R , and r is other than
at least 
hydrogen .

Ο°0ο\ 20 Examples of initiators containing silyl groups of
00«

this type are disclosed in EP-B 3,002 or can be prepared 
by methods such as can be seen, for example, in DE-A
3,521,2011 or DE-A 3,601,742.

Suitable polymerizable compounds are mono-ethyli-
25 nically pr po I y-ethyIenica 11y unsaturated monomers, oligo 

mers or prepolymers or mixtures thereof which are capable 
of polymerization which can be initiated either by means 
of free radicals or by ionic compounds. The state of 
the art offers a Large selection of suitable compounds

30 for this purpos e.
Examples of suitable e thy I en i ca 11 y unsaturated 

compounds are ethylene, propylene, butene, isobutylene, 
butadiene, isoprene, vinyl chloride, vinylidene cyanide, 
acrylic acid, methacrylic acid, acrylonitrile, methacryl 0 

35 nitrile, acrylamide, methacrylamide, methyl, ethyl, n- 
butyl, tert.-butyl, cyclohexyl, 2-ethy I hexyl, benzyl,
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phenoxyethyl, hydroxyethyl, hydroxypropyl, lower alkoxy­
ethyl or tetrahydrofuryl acrylate or methacrylate, vinyl 
acetate, propionate, acrylate or succinate, N-vinylpyr­
rolidone, N-v inyIcarbazo I e, styrene, divinylbenzene, sub- 

5 stituted styrenes and mixtures of such unsaturated com­
pounds. It is also possible to employ polyunsaturated 
compounds, such as, for example, ethylene diacrylate, 1,6- 
hexanediol diacrylate and propoxylated bisphenol Ά diacry­
late and di methacrylate in the processes according to the 

10 invention. EthytenicaLLy unsaturated compounds can be 
polymerized by a free radical or ionic mechanism.

1
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Examples of monomers suitable for ionic polymeri­
zation are vinyl ethers, cyclic esters and ethers, olefins 
or further compounds such as those Listed, for example, 
in R.W. Lenz: Organic Chemistry of Synthetic High Polymers, 
Interscience Publishers, New York, 1967.

The term "polymerization" should be understood in 
the widest sense. It includes, for example, the further 
polymerization or cross-linking of polymeric materials, 
for example prepolymers, the homopoIymerization, copoly­
merization and terpoLymerization of simple monomers and 
also the combination of the types of reaction mentioned.

The free radical or ionic fragments required to 
initiate polymerization can be formed in various ways, for 
example by irradiating the monomers with UV light, X-rays 
or radioactive sources of radiation.

Sunlight or artificial radiation emitters can be 
used as sources of radiation. Examples vf advantageous 
emitters are high-pressure, medium-pressure or low-pressure 
mercury vapour lamps and xenon and tungsten lamps; it is 
also possible to employ Laser light sources and cathode 
ray tubes.

The production of the two-layer system according 
to the invention is effected in a simple manner by apply­
ing an initiator or mixture of initiators in a dissolved 
or liquid form to a substrate, for example by coating, 
printing, dipping or whirler-soating to give a macro­
structure provided with an initiator attached by covalent 
bonds and/or a Layer of initiator moLecules anchored by
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covalent bonds to the surface of the substrate.

The desired monomer, oligomer or mixtures thereof, 
if appropriate in the presence of additives, is applied 
to this initiator layer by means of the techniques indi- 

5 ' cated above.
Add i t i ves can, for example, be re- 

of reaction accelerators 
amines, phosphines, alcohols
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of this type 
action accelerators. Examples 
which can be added are organic 
and/or thiols containing in every case at least one CH 
group in an α-position relative to the heteroatom. Exam­
pies of suitable accelerators are primary, secondary and 
tertiary aliphatic, aromatic, araliphatic or heterocyclic 
amines, such as are described, for example,inUS Patent 
Specification 3,759,807. Examples of amines of this type 
are butylamine, dibutylamine, tributylamine, cyclohexyl­
amine, benzyldimethylamine, di cyclohexylamine, triethanol­
amine, N-methyIdiethanoI amine, phenyLdiethano I amine, 
piperidine, piperazine, morpholine, pyridine, quinoline, 
ethyl p-dimethyI aminobenzoate, butyl p-dimethyI aminoben­
zoate, 4,4'-bis-dimethyI aminobenzophenone (Michler's 
ketone) or 4,4'-bis di ethylaminobenzophenone. Particularly 
preferred amines are tertiary amines, such as, for exam­
ple, trimethyI amine, triisopropyI amine, tributylamine, 
octyldimethylamine, dodecyldimethylamine, triethanolamine, 
N-methyldiethanolamine, N-butyIdiethano I amine, tris- 
(hydroxypropyl)-amine and alkyl dimethyI aminobenzoates .

further examples of suitable reaction accelerators 
are trialkylphosphines, secondary alcohols and thiols.

It is also possible to add small quantities of 
light stabilizers, such as, for example, benzophenone 
derivatives, benzotriazole derivatives, tetraalkylpiperi­
dines or phenyl salicylates.

Depending on the end use, suitable additives for 
the monomers to be polymerized are organic additives, 
such as thixotropic agents, levelling agents, binders, 
lubricants, delustering agents, plasticizers, wetting 
agents, silicones for improving the quality of the surface, 
and anti-floating agents or small amounts of solvents.

The present invention also relates to a process
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for the production of polymeric coatings from the two- 
Layer systems according to the invention. This is effected 
by irradiating the monomers or oligomers present on the ini­
tiator layer with one of the abovementioned light sources, 
which affords a well-adhering polymer Layer in which the 
thickness distribution is virtually homogeneous and is sub­
stantially independent of the thickness of the Layer of 
monomer or oligomer originally applied. After irradiation, 
non-cured constituents present above the polymer Layer are 
removed by washing with a suitable solvent, as described, 
for example, by tf.S. De Forest, ibid.

In a particular embodiment, the substrate which 
has been provided with the Layer of initiator is merely 
dipped into a medium containing the monomers or oligomers, 
and the irradiation is then carried out in the immersed . 
state. In this case the photopolymerization is initiated 
only in the boundary region between the photo initiator 
Layer and the medium, not in the further medium surround­
ing the substrate, so that a polymer structure in the form of 
a homogeneous, well-adhering coating is thus formed only 
on the substrate. One advantage of this process variant 
is that it is possible to coat even 3-dimensional objects 
on all sides in a simple manner or to employ low-viscosity 
monomer materials or formulations such as, for example, 
solutions of acrylic acid, which cannot be applied without 
difficulty in the form of a stable layer of uniform thick­
ness, particularly on non-planar surfaces or substrates 
having a 3-dimensional shape.

Th\ present invention also relates to a process 
for the production of relief structures by irradiating 
the two-layer systems according to the invention through a 
copying Layer. The relief structures obtained after re­
moving the areas not exposed to irradiation by washing 
and hence not polymerized, are distinguished by a high 
degree of resolution and great edge steepness.

Finally, the invention also relates to a process 
for the production, by photolithography, of waveguide 
structures for integrated optics. Thus it is possible to 
produce structures having refractive indices differing
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from those of the adjoining material by exposing a two- 
layer system according to the invention to light, if 
appropriate through a copying layer. Structures of this 
type are suitable for use as waveguides and optical switch- 

5 es, for example after electrodes have been attached. The
use of substrates, layers containing initiator or monomers 
having nonlinear optical properties provas advantageous 
in this connection.

The properties of the polymer materials obtained
10 can be modified in a manner which is in itself known by 

copolymerization or mixing with further components, by 
varying the molecular weights, by adding a very wide 

·’’ J variety of inorganic or organic additives and metals and
,· !, by many further treatments with which polymer experts are
08»

.. « 15 familiar.
0 .

q° The two-layer systems according to the invention
0 8

0 ’ * can be employed with advantage for coating, for example,
O Q

o ’·«■ paper, glass, plastics and metals with radiation-curable
paint formulations.

oo 20 By this means it is possible to produce, by photo-
o I

° α Lithographic processes, relief structures which are used
β «

* as printing plates, photoresists and electronic control
elements .

The field of integrated optics opens up further
25 possible uses. The compositions according to the invention 

♦ are suitable, in particular, for the production of wave-
guides, optical switch gear and optical data storage 

‘ s° systems.
The following examples serve to illustrate the

30 invent ion:
Example 1
Preparation of poly-E4-(2-acryloyloxyethoxy)-phenyl] 
2-hydroxy-2-propy I ketone

30 g of .C4-(2-acrytoyloxyethoxy)-phenyl3 2-hydroxy-
35 2-propyl ketone, 200 ml of tetrahydrofuran and 0.30 g of 

dibenzoyl peroxide are combined at room temperature and 
the mixture is heated under reflux for 15-20 hours. The 
solvent is then removed on a rotary evaporator and 0.5 g of 
active charcoal is added to the residue, which is stirred
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and filtered, and 300 ml of n-hexane are then added to 
the filtrate. The supernatant solution is then decanted 
off from the precipitated product, and this reprecipitation 
process is repeated twice. After being dried at room

5 temperature, the product is an amorphous, solid mass, 
which is readily soluble in the customary organic solvents 
(acetone, methylene di chlor ide or ethyl acetate); average 
molecular weight: approx. 4,000 (determined by gel per­
meation chromatography); glass transition temperature

10 Tg: 45-50°.
Example 2 
Exposure of poly-l4-(2~acryLoyloxyethoxy)-phenyl] 2-hydroxy- 

o°°o a 2-propyl ketone and trime thyIolpropanu triacrylate to light
O o o

ο°·;’ο A solution of po I y-C 4-(2-a c r y I oy loxy e t hoxy)-p h any I ]
O q O . »
o..o 15 2-hydroxy-2-propyI ketone in acetone is applied to a glass

0 .

ο·”4 surface <π such a way that a thin film remains after the
0 0 .

o solvent has evaporated off. Trime thyloI propane triacrylate
O 0

’ ’,»« is applied to this film. This coating is covered at certain
points and, after approx. 30 seconds, is then irradiated

00 20 with a medium-pressure Hg lamp. The coating is then washed
0 0

0 several times with acetone, in the course of which it
4 1 .

‘‘ dissolves at the covered areas and adheres to the glass
surface in sharp outlines as a hard, insoluble layer at the 
exposed points.

25 Example 3
Preparation of poIy-C4-(2-methacryIoyIoxyethoxy)-phenyl] 
2-hydroxy-2-propyl ketone

• 7.0 g of C4-(2-methacryloyloxyethoxy)-phenyl ] 2-
hydroxy-2-propyI ketone, 100 ml of ethyl acetate and 0.15 g

30 of dibenzoyl peroxide are combined at room temperature, 
and the mixture is boiled under reflux. Further portions 
of 0.15 g of dibenzoyl peroxide are added after 2 hours 
and after 6 hours, and the solution is boiled under reflux 
for a totat of 15-20 hours. The solvent is then removed

35 on a rotary evaporator, and the residue is dissolved in
100 ml of acetone by stirring, and the solution is filtered. 
Concentrating the filtrate and drying the residue at 
room temperature gives an amorphous solid; average 
molecular weight: approx. 12,000; Tg: approx. 55°.
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Example 4
Exposure of poly-E4-(2-methacryloyloxyethoxy)-phenyl J 
2-hydroxy-2-propy I ketone and trime thyLο Ipropane triacry­
late to I ight

5 A 10 X solution of poly-C4-(2-methacryloyloxy-
ethoxy)-pheny 11 2-hydroxy-2-propyL ketone in acetone is 
whirLer-coated onto on aluminium sheet at 4,500 r.p.m. for 
30 seconds. The substrate coated with the polymeric ini­
tiator is then dried at 90° for 15 minutes. Trimethylol-

10 propane triacrylate is then whirter-coated at 2,000 r.p.m. 
for 5 seconds.

For exposure, the aluminium sheets provided with 
the two-layer system are passed under two medium-pressure 
mercury lamps (radiation output 2 x 80 watts/cm) on a

15 conveyor belt at a speed of 2.5 m/minute and are thus 
cured.

This gives a wet I-adhering coating which shows no 
tendency at all to fracture or flake off even after the 
substrate has been bent several times. The film thickness 

20 values determined by means of a thickness measuring instru­
ment are 0.635 ♦ 0.015 urn over the whole area of the 
coating.
Example 5
Production of a waveguide structure

25 A vinylidene polymer doped with methyl N-(2,4-
dinitrophenyl)-alaninate (MAP) as specified in EP-A 
0,186,999 is coated with a 10 X solution in ethanol of 
a-(3-triethoxysilylpropyl)-benzoin (OE-A 3,624,898). After 
the solvent has been removed by evaporation at 40°, a

30 layer of trime thy lol propane triacrylate 5 |im thick is 
applied to the initiator layer by means of a wire-wound 
draw bar. The system is irradiated through a copying 
layer for 5 minutes by means of a mercury vapour lamp. 
After removing uncured monomers by washing with acetone,

35 a waveguide structure having varying refractive indices 
is obtained.

Jfc. J
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Example 6
Dipcoating

A piece of aluminium foil is coated with an ap­
prox. 20 % solution in acetone of the polymeric photo-

5 initiator from Example 1, and is then dried at 100°C 
for 10 minutes. The coated foil is then placed in 50 % 
aqueous acrylic acid solution and is irradiated through

10
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30

the solution for 1 minute by means of a high-pressure 
merci’ y lamp. After being removed from the solution and 
washed with water, the foil has a we IL-adhering film of 
polyacrylic acid which can be swollen in water. No ob­
servable polymerization has taken place in the monomer 
solution.
Example 7 (comparison)

An aluminium foil is coated with an acetone so­
lution of the non-poIymeric pho toinitiator phenyl 2- 
hydroxy-2-propyl ketone and is then treated further anala- 
gously to Example 6. On being irradiated, virtually the 
whole liquid phase gels as the result of polymerization. 
A usable coating is not obtained.
Example 8

An aluminium foil which has been pretreated as in 
Example 6 is immersed in 2-hydroxyethy I acrylate and ir­
radiated in an analogous manner. A well-adhering, gelati­
nous coating is obtained. No change takes place in the 
liquid monomer phase.
Example9

A clay crock is immersed in an approx. 20 X ace io , 
solution of the polymeric photoinitiator from Example 1 and 
is then dried at 100°c for 10 minutes. It is then hung 
in a 50 X aqueous solution of acrylic acid and irradiated 
through the solution from all sides. After being taken 
out of the monomer solution, which has otherwise remained 
unchanged, and after being, washed with water, the crock 
is encased on all sides by a uniform layer of uelyaera 
Example 10

About 1 ml of a 20 X acetone solution f·* 
polymeric photoinitiatof from Example 1 was 
sheet of glass (5 cm x 5 cm) and was then ft

35
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homogeneous layer by the whirling process (1 second at 
2,000 r.p.m.). The coated sheet of glass was heated at 
90°C for 15 minutes in a drying cabinet in order to 
remove the solvent. The thickness of the layer applied 

5 was then found to be 1.9-2.1 μπι by means of a film thick­
ness measuring instrument ("Alpha-step 200", Tencor Instru­
ments ) .

The sheet of glass was then placed in a quartz dip 
pipe used as a reaction vessel and was covered with a

10 solution consisting of 97 parts by weight of hexane, 5 
parts by weight of 2-propanol and 3 parts by weight of 
trimethylolpropane triacrylate. A reflux condensor was 
fitted on top of the reaction vessel.

A UV lamp (type TQ 180, Heraeus Original Hanau)
15 was set up parallel to the dip pipe at a distance of

7 cm so that the sheet of glass coated with the polymeric 
photoinitiator, located in the dip pipe, could be irradi­
ated with UV Light in an optimum manner. After being 
irradiated for 20 minutes, the irradiated sheet of glass

20 was taken out of the reaction vessel, rinsed with acetone 
and then dried at 90°C for 10 minutes. The thickness 
of the film was then measured. It was 2.5-2.6 pm. The 
film has, accordingly, become about 0.5 pm thicker during 
the irradiation with UV light as the result of polymer-

25 ization of the trimethy lo I propane triacrylate from the 
solution. In a subsequent test, carried out in a similar 
manner, the exposure distance was shortened to 5 cm and 
the exposure time was prolonged to 40 minutes. The 
thickness of the film thus obtained was 4.7-4.8 pm. It

30 has, accordingly, become about 2.75 pm thicker during the 
UV irradiation.



The claims defining the invention are as follows:

1. R_diation-curable two-layer system consisting of a layer

containing initiator and applied to a substrate, and a

superposed layer containing polymerizable monomers or

oligomers, characterized in that the initiator has been

immobilized on a macrostructure.

2. Radiation-curable two-layer system according to Claim 1,

characterized in that the initiator has been immobilized by

means of a covalent bond. 

3. Radiation-curable two-layer system according to Claim 1,

characterized in that the initiator is attached to a polymer

matrix by a covalent bond.

4. Radiation-curable two-layer system according to Claim 1,
0
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characterized in that

of the substrate by a

5. Process for the

the initiator is attached to

covalent bond.

the surface

production of polymeric coatings from a

two-layer system according to Claim 1, by producing, by means

of exposure to light, a photopolymerized layer which is

adjacent to the layer containing initiator, is independent of

O0OO 
0 0

0 4 0 0

the thickness of the layer of monomer or oligomer and is

homogeneous, and removing the superposed non-polymerized layer
0 P 0

0 <5 0

by washing.

6. Process for the production of relief structures from a
0 
0 0 
0 0 0

f two-layer system according to Claim 1, by producing by means of

exposure through a copying layer, a photopolymerized layer

which is adjacent to the layer containing initiator, is

independent of the thickness of the layer of monomer or

oligomer and is homogeneous, and removing by washing the

14



superposed layer as well as the regions which have not been 

exposed to irradiation and hence are not polymerized.

7. Process for the production of waveguide structures for 

integrated optics from a two-layer system
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according to Claim 1, by producing, by means of exposing
■ a layer of monomer or oligomer, optionally through a

copying Layer, a Layer which adjoins the initiator-con­
taining layer optionally having non-linear properties and/ 
or being Located on a non-linear optical substrate, and 
which has a refractive index different from the materials 
surrounding it, and removing, by washing, the superposed 
layer as well as the regions which have not been exposed 
to irradiation and are hence not polymerized.
8. Any radiation - curable two-layer system as substantially 

herein described.
9. The use of radiation - curable two-layer systems as herein 

described.t < . . .
ί e ■
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