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The invention relates to hydrogels containing water and poly 
ethylene glycol-dimethacrylates in a polymerized form. The 
polymethacrylate blocks are so short that they form no proper 
phase. The invention further relates to methods for producing 
said hydrogels. The inventive hydrogels are provided with 
reduced haZe and are used as materials for contact lenses, 
electrophoresis gels, membrane materials, and Sound-absorb 
ing materials. 
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HYDROGEL 

FIELD OF THE INVENTION 

0001. The invention relates to hydrogels based on poly 
ethylene glycol dimethacrylate and to their preparation, and 
to the use of these hydrogels as contact lenses, electrophoresis 
gels, membrane materials, and Sound-deadening composi 
tions. 

PRIOR ART 

0002 Synthetic hydrogels are at present based essentially 
on polyacrylic acid, polymethacrylic acid, and their deriva 
tives, such as polyacrylamide or polyhydroxyethyl methacry 
late, and also on polyvinyl alcohol or polyvinylpyrrolidone. 
Polyethylene glycol hydrogels can be prepared, according to 
U.S. Pat. No. 4,684.558, by the action of high-energy radia 
tion on an aqueous polyethylene glycol solution. 
0003. Owing to the high compatibility and low irritancy of 
the methacrylates, there is a tendency within the group of 
poly(meth)acrylates to replace acrylates by methacrylates. 
However, the higher stiffness of the polymethacrylate chains 
is a hindrance in many applications. 
0004 Thus in U.S. Pat. No. 5,397,449 an electrophoresis 
gel is described which is based on hydroxy esters such as 
glycerol monomethacrylate, for example, and on Small frac 
tions of polyethylene glycol dimethacrylate. Protein migra 
tion in this polymethacrylate network, however, is much 
slower than in the polyacrylamide gels used hitherto. 
0005. In the field of contact lens materials as well, prob 
lems are presented by the stiffness of the polymethacrylate 
chain. Thus it is known from DE 38 00 529 that hydrogel 
contact lenses and intraocular lenses are most compatible 
when they are softer than the living tissue. Although polyhy 
droxy-ethyl methacrylate can be made very soft with 60%- 
90% water in a swelling equilibrium, this high level of plas 
ticizing water results in low mechanical strength. Moreover, 
the low refractive index of the high water content material 
necessitates particularly thick lenses. The longer diffusion 
path which this entails hinders penetration of atmospheric 
oxygen to the cornea. 
0006 Hydrogels having a high polyethylene glycol 
dimethacrylate content ought in principle to be suitable for 
constructing very Soft hydrogels, since the polyethylene gly 
col chain, with a glass temperature of around -50° C., is 
highly mobile. 
0007. At first glance, therefore, it is a mystery that poly 
ethylene glycol dimethacrylates are used only in minor 
amounts in the production, for example, of hydrogels for 
contact lenses. For instance, JP 61166516 describes contact 
lenses containing up to 3% by weight of polyethylene glycol 
dimethacrylate. 
0008. This confinement to small amounts of polyethylene 
glycol dimethacrylate in the hydrogel formulas, which can be 
observed in numerous applications, can be explained by the 
polymerization behavior of the polyethylene glycol 
dimethacrylates. Mention may be made here, for example, of 
A. Reiche's postdoctural thesis “Charge transport in poly 
meric gel electrolytes, University of Halle (Saale) 2001 
(which can also be read on the Internet at http://sundoc. 
bibliothek.uni-halle.de/habil-online/01/01H056/tó.pdf). 
According to this the free-radical addition polymerization of 
oligoethylene glycol imethacrylates does not, strictly speak 
ing, lead to homogeneous structures. In the course of the 
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polymerization the initial species formed are microgels, 
which to start with are soluble in the monomer. As the poly 
merization progresses, these aggregates undergo crosslinking 
to form macrogels. 
0009. In many cases this complex polymerization profile 
can be mastered by adding plasticizers or solvents. Reiche, 
for example, adds polyethylene glycol dimethyl ether or pro 
pylene carbonate as a plasticizer. 
(0010 DE 693 14184 describes polyoxyethylene pressure 
sensitive adhesives synthesized from polyethylene oxide 
dimethacrylate and polyethylene glycol as plasticizer. 
(0011. According to JP 02102213 mixtures of polyethylene 
glycol dimethacrylate and ethylene glycol are mixed with 
ammonium persulfate and then used to seal water leaks, in 
tunnels for example. This material is nontoxic and exhibits 
excellent elasticity. 

BRIEF DESCRIPTION OF THE DRAWING 

0012. The FIGURE shows a schematic view of a hydrogel. 

PROBLEMAND SOLUTION 

0013 There continues to be a need for a homogeneous, 
substantially plasticizer-free, optically clear hydrogel which 
is based on polyethylene glycol dimethacrylate and utilizes 
the low glass temperature of the polyethylene glycol chain 
(Tg: -50° C.) and its high chain mobility to construct soft, 
elastic hydrogels. The aim here is in particular for a process 
which allows direct access to polyethylene glycol 
dimethacrylate hydrogels by simple polymerization of aque 
ous solutions of the polyethylene glycol dimethacrylates. 
0014. It has now been found that hydrogels having good 
optical and mechanical properties, based on polyethylene 
glycol dimethacrylate as principal constituent, can be real 
ized if the polymerization of aqueous solutions of polyethyl 
ene glycol dimethacrylates is carried out under defined, nar 
row conditions and account is taken of the complex 
dissolution behavior of the polyethylene glycol dimethacry 
lates in the polar water medium. 
0015. As preliminary experiments show (see Examples), 
aqueous Solutions of polyethylene glycol dimethacrylates 
exhibit the solubility behavior which is known for many 
nonionic Surfactants. 
0016. Thus, at low temperatures, the polyethylene glycol 
dimethacrylates have very good solubility in water (owing to 
the hydration of the polyethylene glycol chain). When the 
temperature is increased, this hydration becomes weaker, and 
separation is observed. 
0017. Of course, the longer the polyethylene glycol chain, 
the higher the separation temperature (cloud point). For 
instance, a 10% strength solution of polyethylene glycol 
dimethacrylate having an average chain length n=9 has a 
cloud point of 38°C. The corresponding separation tempera 
ture for polyethylene glycol dimethacrylates with n=23 is 
around 90° C. 
0018 Interestingly, these cloud points are lowered mark 
edly by Small additions of water-insoluble components, 
examples being water-insoluble regulators such as dode 
canethiol. A similar effect is shown by admixtures of very 
short-chain polyethylene glycol dimethacrylates. Thus the 
cloud point of polyethylene glycol dimethacrylate with n=23 
is lowered, by adding 12% of tetraethylene glycol 
dimethacrylate, from around 90° C. to <25° C. 
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0019. This separation tendency is seen as being particu 
larly critical in the course of polymerization. Thus the poly 
merization of a 10% strength solution of polyethylene glycol 
dimethacrylate with n=9 at 25°C., in a precipitation polymer 
ization, leads to a white hydrogel unsuitable for optical appli 
cations (comparative example 1). 
0020. It has now been found that hydrogels having good 
mechanical and optical properties are obtained if mixtures of 
0021 A) 80-100 parts of polyethylene glycol dimethacry 
late of formula (1) 

0022 B) 20-0 parts of vinyl monomers B copolymerizable 
with (1), and 

0023 C) 100-10 000 parts of water 
are polymerized with addition of free-radical initiators, the 
polymerization being carried out at least 15° C. below the 
cloud temperature of a 10% strength solution of the polyeth 
ylene glycol dimethacrylates as per (1) in water. 
0024 Particular advantages result if the polymerization is 
carried out at least 40°C. or, preferably, at least 60° C. below 
the cloud point of the 10% strength solution. 
0025. The ethylene oxide content of the polyethylene gly 
col dimethacrylates of formula (I) is advantageously in the 
range n=8-200 or, preferably, between 12 and 100. Very par 
ticular preference is given to polyethylene glycol dimethacry 
lates whose ethylene oxide content is in the range n=16-60 or, 
in particular, 20-40. These figures are generally averages. A 
certain breadth of distribution in the chain length is entirely 
advantageous. It is possible, therefore, to employ polyethyl 
ene glycol dimethacrylates whose ethylene oxide content is 
within the range specified above, thus including correspond 
ing commercial products, where polyethylene glycol is some 
times called polyethylene oxide and also, correspondingly, 
PEG or PEO. Of particular interest are the commercial prod 
ucts from Degussa/Röhm Methacrylates: 
0026. PEG 400 DMA polyethylene glycol 400 
dimethacrylate (n=9), PEG 600 DMA polyethylene glycol 
600 dimethacrylate (n=14), and PEG 1000 
DMA polyethylene glycol 1000 dimethacrylate (n=23), or 
the 60% strength solution of this product in water (Plex 6874 
0)(R). 
0027. It may be entirely advantageous here to mix these 
products, for the use of these hydrogels as Sound-deadening 
compositions, for example. It is important that the amount of 
particularly short-chain polyethylene glycol dimethacrylates 
(n-6 or preferably n<5) is <10% or preferably <2% (based in 
each case on the total amount of polyethylene glycol 
dimethacrylate in the formula). 
0028 Particularly high-value hydrogels are obtained if the 
chain length of the polymethacrylate blocks is limited by 
addition of polymerization regulators or by a high radical 
flow (i.e., a high concentration of initiator or activator). This 
is a particularly effective measure for reducing the separation 
tendency in the course of polymerization. 
0029. As the skilled worker is aware, free radicals can be 
generated by thermal, redox or photochemical methods or by 
exposure to high-energy radiation. Suitable thermal initiators 
include azo compounds, peroxides, and persulfates. If peroX 
ides and persulfates are employed in combination with a 
reducing agent such as ascorbic acid or a bisulfite compound 
and, if desired, a transition metal salt such as iron, the redox 
generation of free radicals may even take place at room tem 
perature. 
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0030. A free-radical initiator system of particular interest 
is ammonium peroxodisulfate/N.N.N.N-tetramethylethyl 
enediamine (APS/TEMED). 
0031. In general the initiator is employed in an amount 
corresponding to 0.1%-10% by weight, based on the amount 
of polyethylene glycol dimethacrylate used. Where no poly 
merization regulators are employed, the rule is that the molar 
ratio of polyethylene glycol dimethacrylate to initiator is 
<200 to 1, preferably <50 to 1. 
0032. The use of polymerization regulators deserves par 
ticular attention. Chain transferregulators of this kind include 
compounds having a mobile hydrogen atom, cumene for 
example, additionally, halogen-containing compounds can 
be employed, however. Preference is given to sulfur-contain 
ing polymerization regulators, especially mercaptains; water 
soluble mercaptains are particularly preferred. Examples here 
include derivatives of thioglycolic acid, or of thiolactic acid. 
Generally speaking, mercaptains having only one SH group 
are employed. Such as mercaptoethanol, 1-mercapto-2-pro 
panol, and 3-mercapto-1,2-propanediol, although in principle 
the use of polyfunctional mercaptains is also possible, dithio 
erythritol, for example. The regulators are used preferably in 
fractions of 0-30 mol %, based on the polyethylene glycol 
dimethacrylates employed. Despite this amount of regulator, 
which is high in some cases, the hydrogels thus prepared are, 
as a general rule, entirely odorless. In certain circumstances 
the reason for this lies in the fact that, within this complex 
network, at least toward the end of the polymerization, the 
chain regulators are the most mobile component of the poly 
merization mixture and hence are incorporated fully into the 
network. 

0033. The use of mercaptains allows the length of the meth 
acrylate chains to be controlled decidedly well. Thus it has 
been found that in the case of short-chain polyethylene glycol 
dimethacrylates (i.e., Small nas performula (1)), in particular, 
a high level of regulator is needed in order to obtain a trans 
parent, elastic hydrogel, whereas in the case of longer-chain 
polyethylene glycol dimethacrylates (i.e., large n as perfor 
mula (1)) the amount of regulator can be lower. The rule is that 
the molar ratio of polyethylene glycol dimethacrylate to mer 
captain ought to be not more than the number of ethylene 
oxide groups in the polyethylene glycol dimethacrylate, i.e., 
n. Particularly advantageous hydrogels are obtained when the 
molar polyethylene glycol dimethacrylate/mercaptain ratio is 
<0.5n, and in general the molar polyethylene glycol 
dimethacrylate/sulfur atoms ratio is then also <0.5n. 
0034. As a result of the abovementioned high free-radical 
flow and/or amount of regulators, hydrogels are realized of 
the kind depicted schematically in FIG. 1. The polymerized 
methacrylate chain is advantageously so short that these 
methacrylate oligomers do not form a separate phase. Hence 
the elasticity and mobility of the hydrogel according to FIG. 
1 is determined substantially by the length of the polyethyl 
ene glycol blocks. Since mercaptains have a transfer constant 
for methacrylic esters of generally 1 or somewhat lower than 
1 (e.g., 0.6-0.9 for the 3-mercapto-1,2-propanediol/MMA 
system), the amount of mercaptain used in relation to the 
amount of polyethylene glycol dimethacrylate used allows 
the length of the polymethacrylate blocks to be estimated 
decidedly well. The polymethacrylate blocks are very short, 
in principle down to dimers, trimers, etc. Short blocks of this 
kind guarantee the homogeneity and optical clarity of the 
hydrogels of the invention. In a certain way the poly 
methacrylate blocks are so short that they represent merely an 
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interruption to the polyethylene glycol sequences. The con 
sequence of this is that even with, say in 23, very loose net 
works can be realized, with the short methacrylate blocks 
producing the otherwise critical crystallization tendency of 
the polyethylene glycol sequences. 
0035 FIG. 1 also shows that the water content of the 
hydrogels is dependent on the chain length of the polyethyl 
ene glycol blocks. Assuming, for hydrogels with n=10, a ratio 
of polyethylene glycol dimethacrylate to water of 1/1 to a 
maximum of 1/5, then chains with n=20, even, allow a much 
higher water content, e.g., 1/2 to approximately 1/20, while 
chains with n=100 permit an even higher water content. The 
general rule is that the weight water/polyethylene glycol 
dimethacrylate ratio ought to be <n, preferably <0.5n. 
0036. The amount of monomers of type B is generally 
restricted to 0-20 parts by weight per 100 parts by weight of 
polyethylene glycol dimethacrylate. Compounds Suitable pri 
marily as monomers B are amides and/or esters of meth 
acrylic acid having 1-18 carbon atoms: methyl methacrylate 
or glycerol monomethacrylate, for example. Particular inter 
est as monomers B is possessed by methacrylic esters 
CH=CCHCO O (—CH2—CH2—O—), H, where 
n=7-500 and in general corresponds to then of the polyeth 
ylene glycol dimethacrylate employed. Mention may addi 
tionally be made of polymerizable stabilizers or methacrylic 
acid derivatives with reactive groups, such as glycidyl meth 
acrylate, or monomers with aryl groups, which allow the 
hydrogel's refractive index to be raised. 
0037. When they have been fixed by polymerization, the 
resulting hydrogels have excellent mechanical and optical 
properties, such as good elasticity, excellent clarity 
(haze<30%, preferably <10% to ASTM 1003), a light trans 
mittance>90% (DIN 5306), and low coloration (yellow 
value-500, preferably <200, and very preferably <100 
APHA). 
0038. These hydrogels can also be heated without prob 
lems beyond the original separation temperatures (cloud 
points) without loss of the good optical and mechanical prop 
erties. 
0039. The invention accordingly also provides hydrogels 
containing in polymerized form 
0040 A) 80-100 parts of polyethylene glycol dimethacry 
late of formula (1) 

0041 B) 20-0 parts of vinyl compounds B copolymeriz 
able with (1), and 

00421 C) 100-10 000 parts of water, 
characterized in that these hydrogels have a haze to ASTM 
10O3 <30%. 
0043. Of particular interest are hydrogels having a light 
transmittance >90%. 
0044) The invention in particular provides hydrogels hav 
ing a weight ratio of water to polyethylene glycol dimethacry 
late in the range from 1:1 to 1:0.5n. 
0045 Preferred hydrogels are those which contain sulfur 
atoms and in which the molar polyethylene glycol 
dimethacrylate/sulfur ratio is <0.5n. 
0046 Particular advantages result when the fraction of 
polyethylene glycols of the type HO—(—CH2—CH2—O—) 
H n=1-100 is <5% by weight, preferably <2% by weight. 

Particular Effects of the Invention 

0047 On the basis of the excellent mechanical and optical 
properties of the hydrogels of the invention there are a range 
of industrial applications. 
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0048 For instance, these hydrogels are suitable contact 
lens material, allowing very soft lenses, in particular, to be 
produced. The refractive index can be adjusted via the water 
content or via the accompanying use of monomers B with an 
increased refractive index. The possibility of coloring exists, 
additionally. 
0049 Mention should also be made of electrophoresis 
gels. Here, the high mobility of the polyethylene glycol chain 
and the possibility of virtually arbitrary architecture of the 
network density via the length of the polyethylene glycol 
blocks or the water content are deserving of mention. Thus for 
the analysis of small molecules preference will be given to 
selecting networks having a high solids content, and low 
values for n, whereas more wide-meshed networks will be 
preferred for separating large molecules. 
0050. Furthermore, applications result as membranes or 
membrane constituents, dialysis membranes for example. 
0051. The high mobility of the hydrogels of the invention, 
the great possibility for variation of the network density, and 
the high possible water content also allow these hydrogels to 
be employed as insulating materials, such as Sound-deaden 
ing compounds, for example. 
0.052 For all of these applications it is an advantage that, 
owing to the low toxicity of the polyethylene glycol 
dimethacrylates, the hydrogels can be synthesized directly at 
the premises of the user, by pouring of the aqueous solutions 
into a corresponding mold, for example. 
0053 Depending on the application, the hydrogel, after 
the polymerization process, can be removed from the mold or 
else can remain directly in the mold, as in the case of large 
Surface-area Sound-deadening applications, for example—it 
can remain between two sheets of glass, for example. 
0054 Specifically, for the production of contact lenses or 
electrophoresis gels it is advantageous that the aqueous solu 
tions of the polyethylene glycol dimethacrylates are oligo 
meric formulas, with the polymerizable fraction, i.e., essen 
tially the methacrylic group, being relatively low. 
0055 For example, a formula with 10% polyethylene gly 
col 1000 dimethacrylate (n=23 in formula (I)) contains only 
0.17 mol of methacrylate units/kg of mixture. Hence even 
underadiabatic conditions the heating calculated as a result of 
the polymerization operation is only 2.5°C. In the case of a 
10% acrylamide formula, this polymerization-induced heat 
ing is approximately 10 times as great. 
0056. The situation as regards polymerization shrinkage is 
similar. This shrinkage is very low, owing to the low concen 
tration of the methacrylate units. Both factors—low heat of 
polymerization and low contraction on polymerization per 
mit effective modeling of the hydrogels in the casting molds. 
0057. As a general rule, use will be made as far as possible 
of polyethylene glycol dimethacrylates with low levels of 
stabilization. The fraction of polymerization inhibitor, hyd 
roquinone monomethyl ether for example, ought generally to 
be <400 ppm or preferably 200 ppm, based on the polyethyl 
ene glycol dimethacrylate employed, or <100 ppm or prefer 
ably <20 ppm based on the overall formula. 
0.058 As a general rule it is advisable to degas the poly 
merization mixture prior to casting and to polymerize it 
directly or under inert gas (e.g., nitrogen). In many cases, 
however, degassing or operation underinert gases is not nec 
essary at all. Following the polymerization operation proper, 
which is conducted preferably at very low temperatures under 
redox conditions, the hydrogel, to complete the polymeriza 
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tion, is heat treated or left in the mold at room temperature for 
a few minutes up to, for example, 24 hours. 

EXAMPLES 

0059. The examples which follow are intended to illustrate 
the invention, but should not be understood as a restriction. 

Preliminary Tests 
0060. The following preliminary tests illustrate the com 
plex dissolution behavior of the polyethylene glycol 
dimethacrylates in water. For the tests, 1 g of polyethylene 
glycol dimethacrylate or corresponding polyethylene glycol 
dimethacrylate mixtures is dissolved in 9 g of water, or mixed 
with 9 g of water, and the solution or mixture is heated to the 
separation temperature (cloud point). 
0061 Composition of the polyethylene glycol 
dimethacrylates CH=CCHCOO (—CH2—CH2—O—) 

COCCH=CH-Cloud point 

n = 4 n = 9 n = 23 

100% 38° C. 
100% about 90° C. 

12% 88% <25 C. 
33% 67% 65° C. 

0062. In the following examples the ammonium peroxo 
disulfate initiator is used as a 10% strength solution in water. 
The data in the examples relates to the solid employed. The 
data on the polyethylene glycol dimethacrylate (DMA)/water 
ratio are weight data; the data relating to the polyethylene 
glycol dimethacrylate (DMA)/regulator ratio are molar data. 
0063. The haze (clouding) is reported in % (ASTM 1003). 
0064. The light transmittance is determined in accordance 
with DIN 5036. 
0065. The APHA yellow value is determined in accor 
dance with DIN 53409. 

Comparative Example 
Not Inventive 

0066 Water/DMA=6.0 DMA/regulator=7.2 0.5n limit: 
4.5 Polymerization close to the cloud point. 
0067. A solution of 1.4 g of polyethylene glycol 
dimethacrylate (n=9) (2.5 mmol) (PEG 400 DMA from 
Degussa/Röhm Methacrylates), 0.022 g of ammonium per 
oxodisulfate and 0.038 g of 3-mercapto-1,2-propanediol 
(0.35 mmol) in 8.5 g of water is admixed with 0.022 g of 
N.N.N.N-tetramethylethylenediamine, poured into a glass 
mold and degassed (vacuum approximately 30 mbar). The 
batch polymerizes directly after degassing at a temperature of 
about 25-30°C. This produces a snow-white, elastic hydrogel 
which is unsuitable for optical applications. 

Example 1 

0068 Water/DMA=8.7 DMA/regulator-3.0 0.5n limit: 
11.5 Polymerization about 85°C. below the cloud point. 
0069. A mixture of 1.760 g of Plex 6874-OR) from 
Degussa/Röhm Methacrylates (60% strength solution of PEG 
1000 DMA in water) (=1.056 g of polyethylene glycol 
dimethacrylate (n=23) (0.9 mmol) in 0.704 g of water), 0.021 
g of ammonium peroxodisulfate and 0.033 g of 3-mercapto 
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1,2-propanediol (0.3 mmol) is admixed at about 5° C. with 
0.028 g of N.N.N.N-tetramethylethylenediamine, degassed 
and polymerized under argon at 5° C. Demolding gives a 
crystal-clear, bright, elastic hydrogel (light transmit 
tance>90%, haze.<10%) suitable for optical applications and 
as an electrophoresis gel. 

Example 2 

(0070 Water/DMA 3.9 DMA/regulator=1.9 0.5n limit: 
12.5 Polymerization about 80°C. below the cloud point. 
0071. A solution of 2.0 g of polyethylene glycol 
dimethacrylate (n about 25) (1.6 mmol), 0.026 g of ammo 
nium peroxodisulfate and 0.091 g of 3-mercapto-1,2-pro 
panediol (0.84 mmol) in 7.825g of water is mixed at about 5° 
C. with 0.022 g of N.N.N.N-tetramethylethylenediamine and 
the mixture is degassed and polymerized at 5-10° C. under 
argon as inert gas. This produces a colorless, crystal-clear 
hydrogel which exhibits good strength and elasticity. This 
hydrogel has good cutability and is Suitable as an electro 
phoresis gel and for optical applications. It has a light trans 
mittance >90% and haze <10%. 

Example 3 

(0072 Water/DMA 4.6 0.5n limit: 11.5 Polymerization 
with a redox system about 70° C. below the cloud point. 
(0073. A mixture of 3.0 g of Plex 6874-0° from Degussa/ 
Röhm Methacrylates (60% strength solution of PEG 1000 
DMA in water) (=1.8g of polyethylene glycol dimethacrylate 
(n=23) (1.54 mmol) in 1.2 g of water), 3.0 g of a 1% strength 
solution of potassium peroxodisulfate in water, 1.0 g of a 1% 
strength solution of sodium hydrogensulfite in water and 3.0 
g of water is admixed with 40 ul of a solution of 100 ppm of 
iron(II) sulfate in water and 20 ul of 1 N sulfuric acid and the 
mixture is degassed and polymerized under argon at about 
20° C. Polymerization commences immediately after degas 
sing. This produces a clear, stable hydrogel. 

Example 4 

(0074 Water/DMA 3.4 DMA/regulator–3.7 0.5n limit: 
4.5 Polymerization about 20° C. below the cloud point. 
0075 2.261 g of polyethylene glycol dimethacrylate (n=9) 
(4.11 mmol) (—PEG 400 DMA from Degussa/Röhm Meth 
acrylates), 0.021 g of ammonium peroxodisulfate, 0.121 g of 
3-mercapto-1,2-propanediol (1.12 mmol) and 7.887 g of 
water are mixed with ice-water, with cooling, and the mixture 
is degassed, blanketed with argon and polymerized at 15-20° 
C. This produces an almost clear hydrogel having a pale blue 
tinge (Tyndall) and good mechanical properties (elastic, 
bendable). 

1-10. (canceled) 
11. A hydrogel, comprising: 
in polymerized form 
A) 80-100 parts by weight of polyethylene glycol 

dimethacrylate of the formula (1) 

B) 20-0 parts by weight of a vinyl compound B copoly 
merizable with (1), and 

C) 100-10 000 parts by weight of water, 
wherein said hydrogel comprises Sulfur and a molar poly 

ethylene glycol dimethacrylate/sulfur atoms ratio is 
<0.5n; and 
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wherein said hydrogel exhibits a haze of <10%, a light 
transmittance of >90% and a yellow value of <200. 

12. The hydrogel of claim 11, which has a weight water/ 
polyethylene glycol dimethacrylate ratio in the range 1/1 to 
0.5n/1. 

13. A contact lens material, comprising: 
the hydrogel of claim 11. 
14. An electrophoresis gel, comprising: 
the hydrogel of claim 11. 
15. A membrane material, comprising: 
the hydrogel of claim 11. 
16. A sound-deadening compound, comprising: 
the hydrogel of claim 11. 
17. A process for preparing a hydrogel of claim 11, said 

process comprising: 
polymerizing a mixture of 
(A) 80-100 parts by weight of polyethylene glycol 

dimethacrylate of the formula (1) 

(B) 20-0 parts by weight of vinyl compounds B copoly 
merizable with the compound of (1), and 

(C) 100-10000 parts by weight of water in the presence of 
a free-radical initiator, 

the polymerization being carried out at least 15° C. below 
a cloud point of a 10% strength solution of the polyeth 
ylene glycol dimethacrylates of formula (1) in water. 

18. The process of claim 17, wherein the molar polyethyl 
ene glycol dimethacrylate/initiator ratio is <200/1. 

19. The process of claim 17, wherein the polymerization is 
carried out in the presence of a mercaptan, and 

wherein the molar polyethylene glycol dimethacrylate/ 
mercaptain ratio is <0.5n. 

20. The process of claim 19, wherein said mercaptain is a 
water-soluble, hydroxyl-containing mercaptan. 

21. A hydrogel, comprising: 
in polymerized form 
A) 80-100 parts by weight of polyethylene glycol 

dimethacrylate of the formula (1) 

B) 20-0 parts by weight of vinyl compounds B copolymer 
izable with (1), and 

C) 100-10 000 parts by weight of water, 
wherein said hydrogel has a haze <30%, and 
wherein said hydrogel contains Sulfur and the molar poly 

ethylene glycol dimethacrylate/sulfur atoms ratio is 
<0.5n. 
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22. A process for preparing a hydrogel, said process com 
prising: 

polymerizing a mixture of 
(A) 80-100 parts by weight of polyethylene glycol 

dimethacrylate of the formula (1) 
CH=CCHCOO-(—CH2—CH2—O ) - 
COCCH-CH n=7-500, (1) 

(B) 20-0 parts by weight of vinyl compounds B copoly 
merizable with the compound of (1), and 

(C) 100-10 000 parts by weight of water 
in the presence of an initiator, 
the polymerization being carried out at least 15° C. below 

a cloud point of a 10% strength solution of the polyeth 
ylene glycol dimethacrylates of formula (I) in water, 

wherein the polymerization is carried out in the presence of 
a mercaptain, and 

wherein the molar polyethylene glycol dimethacrylate/ 
mercaptain ratio is <0.5n, 

wherein said hydrogel is the hydrogel of claim 11. 
23. The hydrogel of claim 11, wherein compound B is 

present and is an amide of methacrylic acid, an ester of 
methacrylic acid having 1-18 carbon atoms or mixtures 
thereof. 

24. The hydrogel of claim 11, wherein compound B is 
present and is methyl methacrylate or glycerol 
monomethacrylate. 

25. The hydrogel of claim 11, wherein compound B is 
present and is a methacrylic ester CH=CCHCO O—(— 
CH-CH O—), H, wherein n=7-500 and corresponds 
to then of the polyethylene glycol dimethacrylate. 

26. The hydrogel of claim 11, wherein compound B is 
present and is a glycidyl methacrylate. 

27. The hydrogel of claim 21, wherein compound B is 
present and is an amide of methacrylic acid, an ester of 
methacrylic acid having 1-18 carbon atoms or mixtures 
thereof. 

28. The hydrogel of claim 21, wherein compound B is 
present and is methyl methacrylate or glycerol 
monomethacrylate. 

29. The hydrogel of claim 21, wherein compound B is 
present and is a methacrylic ester CH=CCHCO O—(— 
CH-CH O—), H, wherein n=7-500 and corresponds 
to then of the polyethylene glycol dimethacrylate. 

30. The hydrogel of claim 21, wherein compound B is 
present and is a glycidyl methacrylate. 
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