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UREA l\!1D tl'RBTHPE MONOMERS J'OR CON'l'ACT LENS MATERIALS 

BACI<:GROUND.OF THE J;NVENXION 

The present invention relates to novel urea and 

urethane monomers. The monomers are useful as 

strenqthenin9 agents for contact lens copolymeric 

materlals, especially hydro9el contact lens ~aterials. 

Various monomeric components are known to increase 

modulus and tear strength when incorporated in 

copolYJ11eric systems, such as hydroqels used for.contact 

lenses. As an example, compounds such as 2-hydroxy-4-

t-butylcyclohexyl methacrylate (TBE) have been 

disclosed as a strengthening agent in various hydrogel 

formulations (U.S. Pat.ent No. 5, 006,622) •. A 

characteristic feature of such strengthening agents is 

that they are bulky and are sometimes difficult to 

synthesize. 

SUMMARY OF THE INVENTION 

In a first aspect, the invention relates to 

~onomerB selected from com~ounds of the qeneral f o:rmula 

(I): 

(I) 
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wherein: 

A is an ethylenioally unsaturated polyzaerizable 

radical; 

each X is independently -o- or -NH-; 

Risa •onovalent radical having 5 to.30 carbon 

atoms selected from the group consistinq of branched 

alkyl, optionally subs~ituted cycloalkyl, optionally 

substituted alkylcyc~oalkyl, optionally s~bstituted 

aryl, and optionally substituted alkylaryl; 

each R' is independently a divalent radical havinq 

5 to 30 carbon atoms selected from the group consisting 

of branched alkylene, optionally substituted 

cycloalkylene, optionally substituted alkylene­

cycloalkylene, optionally substituted arylene, and 

op.tionally substit.uted alkylene-arylene: 

each R2 is independently a divalent organic 

radical; and 

p is o, l or 2. 

In another aspect, the invention relates to shaped 

ar~icles which are formed of the polymerization product 

of a mixture comprising a monomer of formula (I) and a 

hydrophilic:.:· ·:ftib:.·io:an-=sr. Av~v1 dirilJ to 1-'ref.ex·red 

eJDbodiments, the ~rticle is optically clear and shaped 

as a contact lens. 

According to further aspects, the invention 

relates to monomers selected from compounds ~f tl'le 

general formula (II), and shaped articles, suc.h. as 

..... ' 
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contact lenses, which are formed of the P.olyineriz.~tion 

product of a mixture comprising the monomer and a 

hydrophilic •onomer: 

wherein: 

each A is independently an ethylenically 

unsaturated ~olymeriz~ble radical; 

each X is independently -o- or -NH-; 

R' and R2 are as defined for formula (r); 

and. 

p is o, 1 or 2. 

The monomers of this invention function especially 

well as a comonomer for hydrogel copolymeric materials, 

and the monomers can be synthesized relatively easily.· 

The monomers can be used to tailor desired properties 

of the copol~er, including an increase in tensile 

strength, modulus and/or tear strength of the resultant 

copolymer. 

DETAILED DESCRIPTION OF PR~FERRED EMBODIHENTS 

Zn a first aspect, the invention relates to 

mono~ers selected' from compounds of formula (I) 

descr~bed above. Preferred monomers include urethane 

. illi1iii1hf 
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derivatives, wherein X in formula is -o-, and urea 

derivatives wherein X is -NH-. 

In formuia (I) !l represents a relatively "bulky" 

radical. It is desired that the ~onomers act as 

strengthening agents for copolYJDers, providing 

increased tensile stren9t~, modulus and/or tear 

strength. Since the monomers include at least one 

"bulky" radica1, the Jnoncmers can be used to impart 

rigidity and strength to the copolymeric material 

pr~pared therefrom. 

Representative: radical.s for R include monovalent 

rad;cals having 5 to 30 carbon atoms, including: 

branched alkyl, such as.neopentyl; optionally 

substituted cycloalkyl, auch as cyclopentyl, 

cyclobexy1, or derivatives thereof wherein the 

cyclohexyl ring is substituted with one or more ~i-C6 

alkyl radicals; optionally substituted alkylcycloalkyl, 

such as ethylcyclohexyl: optiQnally substituted aryl, 

such as phenyl or derivatives thereof·wherein the 

phenyl ring is substituted with one or ~ore C1-C6 alkyl 

radicals1 and optionally substituted alkylaryl, such as 

benzyl Qr derivatives thereof wherein che pi1enyl 1·in9 

is substituted with one or more c1~c6 alkyl radicals. 

RI represents a relatively "bulky•• divalent 

radical. Representative radicals for R' include·. 

divalent radicals havinq 5 to ·30 car~on atoms, 

including: branched alkylene, such as neopentylene; 

iiii1iiiITT!Hf 
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optionally substituted cycloalkylene, such as 1,3-. 

cyclopentylene, 1,4-cyclohexylene, or derivatives 

thereof wherein the cyclohexyl ring is substituted with 

one or more c1~c6 alkyl rad~ca~s:"optionally 

substituted alkylene-cycloalkylene, such as 

e~hylenecyc1ohexylene, l,4-dimethy1ene-cyclohexylene or 

methylene-1,5,5-trimethyl-1 1 3-cyclohexylene; optionally 

substituted arylene, such as 1,4-phenylene, 1,3-

phenylene, 4,4 1 -diphenylene, or derivatives thereof 

wherein the p~enyl ring is substituted with one or more 

C1-c6 alkyl radicals1 and optionally substituted 

alkylene-arylene,. such as 1,4-dimethylenephenylene. 

R2 in formula (I) is a divalent organic radical. 

This radical is the residue of an a,w-dihydroxyl 

reactant or an a,w-diamino reactant {wherein the 
. . 

terminal hydroxyl or amino radicals react with an 

isocyanate reactant to form the urethane or urea 

linkagel respectively). Representative diamino 

compounds include 1,2-ethylenediamine,_ 1,4-

phenyienediamine, l,6-hexamethylenediamine and ~.4-

cyclohexyldiamine. Representative dihydroxyl compounds 

_include neopentyl glycol, l,2-ethanediol, 1,6-

hexanediol, triethyleneglycol, bisphenol A, 1,4-

eyclohexanedimeth~nol, 1,2-propa~ediol, and . 
2,2,3,3,4,4-hexafluoropentane-1,5-diol. Accordinq~y, 

prefe~red R2 radicals inclu~e c 1-c1o·a1Jcy1ene,· C1~C10 

ha~oalkylene such as C1-C1o fluor~alkylene, C2-C10 

·, 
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alkylene ethers, c6-c1o arylene, c6-C10 haloarylene, 

. c7-c1o alkylarylene, c7-c10 haloalkylarylene, and C5-

c10 cycloalkylene. Optionally, the R2 radical may 

correspond to the "bulky" radicals described above for 

R' • 

Representative polymerizable.radicals for A · 

include those of the formula (III): 

(J:I:I) 

. 
wherein: 

R3 is selected from the group consisting of 

hydroqen, an alkyl radical having 1 to 6 carbon atoms, 

and an R4-Y-CO- radical wherein R4 is an. alkyl radical 

having l to 12 carbon atoms and Y is -o-, -s- or -NH-; 

RS is selected from the group consisting of -coo-, 

-oco-, -CONH~, -NHCO-, -ocoo-, -NHCOO- .and -oco-NH-: 

R6 is selected from the group consisting of 

hydroqen and methyl; 

Ar is an aromatic radical having 6 to 12 carbon 

atoms; 

w is 0 or an integer of l to 6; 

x is o or 1; 

y ·1s.O or 1; and 

z. is O or an integer of 1 to 10. 
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A preferred class of polymerizable radicals are 

represented by the formula: 

. R6 

I 
CH=C-COO~(CHa)z~ (IV) 

where z is as previously defined. 

The monomers of forJDula (I) are especially useful 

for increasing tear strength of hydrogel copolymeric 

contact 1ens ~aterials. 

A second pref erred class of monomers include the 

difunctional monomers of formula (II), described above, 

containinq two ethy~enically uns~turated po~yinerizable 

radicals. Preferred monomers include urethane 

derivatives wherein each X in formula (II) is -o~, and 

urea derivatives wherein each X is -NH-. · 

The A radicals in formula (II), which may the same 

or different, are prefer.ably a radical chosen from 

tho~e represented by formula (III), more preferably, a 

radical chosen from those represente~ by formula (IV). 

In formula (II), R' represents a relatively 

"bulJc:y1• divalent radical. Representative radicals for 

R' include those discussed above. R2 in ~ormula (77) 

is a divalent organic radical~ a~ discussed for formula 

(I) compounds. 

This latter Class Of monomers ar.~ especially 

useful for increasing modulus of the copolymer, since, 
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in addition to increasing rigidity of the copolymer, 

the difunctional ~onomers provide ¥rosslinkin9. 

'.t'he monomers of the invention may be synthesized 

a~cording to general methods _known in the art from 

precursors that are col'llID.ercially available or that can 

be synthesized by Bethods known' to those skilled in the 

art. Generally, urethane-containing mon~mers can be 

synthesized by reacting desired isocyanate precursors 

with hydroxyl-terminated precursors, and urea­

containing monomers can be synthesiz~d by reacting 

desired isocyanate precursors with amino-terminated 

-p~ecursors • . 
The monofunctional urethane-containing or urea-

containing •onomers of xormula (I) ~ay be prepared 

acco~ding to the following general reaction scheNeS. 

For purposes of illustration, the monomers correspond 

to f0%1n1J:la c:r:'> where p is o .• 

0 

+ OCN-R . ) 
II 

A-o-c-NH-R 

0 
H 

A-NCO +· A-NH-C-NH-R 

A detailed synthesis involving the above schemes is 

described in Examples l an~ 2. inrra. 
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The difunetional monomers of formul~ (II) can be 

prepared py, first, reacting diisocyanate p~ecursors 

(generally containing the "bulky" R' divalent radical) 

with the aforementioned a,~-dihydroxyl reactants or 

Q,~-diamino reactants (generally containinq the R2 

d;valent radical), at a desired ratio, followed by 

endc:apping the resultant product with ethy1enically 

unsaturated polynierizable radicals. A representative 

scheme is described in Example 3, infra. 

Xn another aspect, the invention relates to shaped 

articles whiCh are fonned of the polymerization p~oduct 

pf a mixture comprising a monomer of this invention and 

a hydrophilic monomer .. 

Preferably, the monomeric mixture from which the 

article is formed includes at least one monomer of 

forinu1a (X) or (II) in an a~ount of about 5 to 95 

weight percent (more preferably from about 5 to so· 

weight percent, with about 5 to about 30 percent being 

especial·ly preferred), and at least one hydrophilic 

monOl!ler in an amoun~ of from about 5 to 95 weight 

percent (more preferably from about so to aDout 95 

~eight percent), based on total weiqht of the monomeric 

components. According to preferred embodiments, the 

article is optically clear and shaped as a contact 

lens, includ~n9 rigid; gas permeable copolymeric 

materials and hydrogel copolyxneric materials. Hydro9el 

copolymers are esp~cially preferred. 

This Sheet Has B 
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A hydrogel is a hydrated cross-linked polymeric· 

system that contains water in ~n equilibrium state 

prepared by polymerizing a monomeric mixture conta·ining 

at least one hydrophilic •onomer. The hydrophilic 

monomer or the formula (ZI) monomer may function as a 

crosslinkinq agent (a crosslinker beinq defined as a 

monomer having multiple polymerizable functionalities), 

or·a separate orosslinking ~onomer may be included.in 

the monomeric mixture. in the case of si1icone 

hydroqels, a silicone-containing monomer is included in 

the monomeric mixture. 

Suitable hydrophilic ~onomers include: 

ethyleni~ally unsaturated carboxylic acids, such as 

methacrylic acid and acrylic acid; (meth)acrylic 

substituted alcohols, such as 2-pydroxyethyl 

methacrylate and 2-hydroxyethyl acrylate: vinyl· 

lactams, such as N-vinyl pyrrolidone1 and acrylamide~, 

such as (meth)a~rylamide and NiN-dimethyl 

(meth) acryla.mide.. (As used herein, the term " (llleth) •• 

designates optional methyl substitution. Thus, terms 

such as 11 (meth)acrylate11 denote acrylate radicals and 

methacry1ate radicals.) Ot~er suitable hydrophilic 

monomers will be apparent to one skilled in the art. 

Representative crosslinking monomers inolude: 

divinyl monomers such as divinylbenzene~ allyl 

me~hacrylate; di(meth)acrylate monomers such as 
. 

ethyleneglycol di(meth)acrylate, tetraethylepeglycol. 

/ 
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di(meth)acrylate, and polyethyleneglycol 

di·(meth)acrylate: and vinylcaJ:"bonate derivatives of the 

glycol di(meth)acrylates, i.e., compounds wherein at 

le~st one (meth)acrylate radic~l ls replaced with a 

vinylcarbonate qroup, such ~s JDethacryloxyethyl 

vinylcarbonate having the formula: 

This lat~er crosslinkin9 monomer is preferred when the 

hydrophilic Jnonolner oonta.ins vinyl functionality other 

than a (meth)acrylate group, such as N-vinyl-2-

pyrrolidone. Preferably, the crosslinking monomer is 

included in the monomeric mixture .at about 0.01 to 

about 10 weight percent based on total ~eight of the 

monomeric components. 

The monomeric ~ixtures including the monomers of 

the present invention, when copolYJnerized, are readily 

cured to cast shaped articles by methods such as UV 

polymerization, th~rmal polymerization, or combinations 

thereof. Representative thermal polymerization 

'initiators are orqanic peroxides, such as for example 

.acetal peroxide, lauroyl peroxide, decanoyl peroxide, 

stearoyl peroxide, benzoyl peroxide, tertiary.butyl 

peroxypivalate ·and peroxydicarbonate in a concentration 

of about 0.01 to 2 percent by weight of the total 

This Sheet Has B 
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monomer.mixture. Representative UV initiators are 

those known in the field such as, benzoin met~yl ether, 

l:>enzoin ethyl ether, Darocur-1173·, 1164, 2273, 1116, 

2959, 3331 (EM Industries) ·and J:qracure 651 and 184 

(Ciba-Geigy). '!'he :monomeric mixture may also include 
' 

other monomers or components as will be apparent to one 

s~illed in the art, for example, colorants or uv~ 

absorbing aqents. 

In producing contact lenses, the monomeric mixture 

may be cured in tubes to provide rod-shaped articles, 

-which are then cut into buttons. The hut~ons may then 

be 1athed into contact lens.es. Alternately. contact· 

lenses may be cast directly in molds from the monomeric 

mixtures, such as by spincastinq and static casting 

methods. As an additional method, an excess of a 

monomeric ~ixture.can be cured by spincastinq in a mold 

to form a sh~ped article having an anterior lens 

surface and a relatively large thickness, and the 

posterior surface of the cured spinoast article is 

subsequently lathed to provide a contact lens having 

the desired thickness and posterior lens surface. 

The following examples further illustrate various 

preferred embodiments. 
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EXAMPLE 1 

synthesis of.1-cyclohexyl-3-methacr;yloXYethyl carbamate 

A 3-neck 250-mL round bottom flask ~quipped with a 
. . 

reflux condenser was charqed with 2-hydroxyethyl 

methacrylate (6.7185 g), l,l'-bi-2-naphthol (1.3 mg), 

cyclohexyl isocyanate (6.100 9), dibutyltin dilaurate 

(~9 mq) and 50 mL ot methylene chloride. The mixture 

was then stirred until the iR spectrum of the product 

indicated no NCO peak (16 hours). The solution was 

filtered and evaporated to dryness to recover the 

product. The product was characterized by H-NMR, 0.70-

2.10 ppm (m, 10H), 1.92.ppm (s, 3H), 3.42 ppm (m, 1H), 

4.22 ppm (s, 4H), 4.92 ppm (b, lH), 5.50 ppm (s, lH), 

6.10 ppm (s, lH). 

EXAMPLE 2 

Synthesis of 1-cyclohexyl-3-methacryloxyethyl urea 

·A 3~neck, 250-mL round bottom-flask equipped with 

a reflux condenser was charged with isocyanatoethyl 

methacry1ate (7.79.q), l.,l'~bi-2-naphthol (l.J 111q) and 

50 mL of methylene chloride. While stirrin~, 

cycloh'""YlaJ11ine (.5..-24°9) and dibutyltin dilaurate (52.3 

mq) in 50 mL of methylene chloride were added over a 15 

minute period. -~he reaction mixture was kept stirred 

for an additional 30 minut~s. The. solution was 

filtered and evaporated to drynes~·to recover the 

product. The product was charaeteri2ed by H-NMR, 0.72-
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2.10 ppm (m, 1H), 1.90 ppm (s, 3H), 3.45 ppm (t, 2H), 

3.50 ppm (hidden, 1H), 4.18 ppm (t, 2H) 1 5.12 ppm (s, 

lH), 5 .. 26 ppm (s, lH), 5.52 ppm (s, l.H), 6.10 ppm (s, 

1H). 

EXAMPLE 3 

Synthesis of a Urethane Dimethacrylate 

To a J-neck round bottom flask equipped with a 

reflux condenser were a~ded isophorone diisocyanate 

(6.6639 g, 0.03 mol), diethyleneglycol (2.1260 9, 0.02 

mol), dibutyltin dilaurate (96.l =9> ane 60 ~L of 

methylene chloride. 'rhe contents were r~fluxed for 6 

hours, then cooled to room temperature. To the 

contents were added 2-hydroxyethyl methacrylate (3.091 

9·) and 1,11 -bi-2-naphthol (l.2 mg). The mixture was 

then stirred until the NCO peak disappeared (48 hours). 

The solution was filtered a~d evaporated to dryness to 

recover the product, a mixture of di~ethacrylate 

urethane isomers. One isomer is the dimethaorylate 

ur~tbane shown below, whe'rein each R' is the 

hydrocarbyl residue Of the isophorone diisooyanate and 

each A is 2-~thyl~e~hacryla~e: 
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BXAM'PLES 4-9 

The ~ixtures listed in Table 1 were cast between 

two glass plates and cured under UV light for 2· hours. 

The resultant films were released and boiled in 

deionized water for 4 hours and then placed in butf erea 

saline. The water content and meehanical prop~rties 

were then measured. The amounts listed in Table 1 are 

parts by wei~ht. Xt i~ noted that the Control (C1) 

included no monomer of the present invention. 

TABLE 1 

Example· No. 
C~JnRoneDt C;L 4 5 § 2 § 9 
HEMA 55 55 55 55 55 55 55 
NVP 45 45 45 45 45 45 45 
HEMAVC 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
DAROCUR-'1173 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
Glycerin * 20 20 20 20 20 20 20 
Urethant*MA 5 10 15 
urea MA -- 5 10 15 

~water 71.2 63.5 60.3 55.1 69.4 67.6 61.4 
Tear 0.5 1.4 2.2 3.3 1.1 2.3 3.6 
Modulus 9 10 15 12 10 8 10 

**compound of Example l 
Coinpound of:. Example 2 

The followinq ~ixtures were cast into copolymeric 

hydrogel films ~ollowing the procedure of Example 4. 

it is noted that formulation C2 included no JDonolller of 
. . 

the present invention. 
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ExamgJ,e C2 10 
Fo:rmulation: 
HEMA 31.8 31.8 
NVP 44.7 4:4.7 
HEMAVC 0.5 0.5 
DAROCTJR-1173 0 .. 2 0.2 
Glycerin 15 15 
'l'int . o. 006 0.006 
TBE 7.95 --
Urethane DiMA"* 7.95 

Tensile 9 22 
'l'ear l.2 2.0 
Modulus lO 75 
t Elonqation llO 35 

Urethane dimethacrylate inQno:mer described in Example 3 · 

ExAMPLES 11-l.2 

The mixtures listed in Table 3 were cast into 

copoiymeric hydro9el films following the procedure of 

Example 4. Formulations C3 and C4 ineluded·no monomer 

of the present invention. 

t.rABLE 3 

Com~onent {;:~ 11 12 C4 
HEMA 55 55 55 55 

NVP 45 45 45 45 
HEMAVC 0.5 o.s o.s o.s 
DAROCUR-1173 0.2 0.2 0.2 0 .. 2 
Glycerin 20 20 :to 20 

· Orethani*MA* 15 
Urea MA 15 
TB'E 15 

t Water 69 56 54 53 

Tear 3.6 7.4 s.s 13 
Modul.us 30· 45 55 30 

**Compound of Example l 
Compound of Example 2 

Thiiiiilllii 
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Many other modifications and.variations of the 

present invention are possible to the skilled 

pr~ctitioner in the field in light of the teachings 

herein. It is theretore understood that, within the 

scope of the claims, the present invention can be 

practiced other than as herein specifically d~scribed. 

I Claim: 

.. 

This Sheet Has Be 
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1. A monomer selepted from compounds of the 

. general formula: 

(I) 

wlierein: 

A is an ethylenioally unsaturated polymerizable 

radical1 

each X is independently -o- or -NH-; 

R is a monovalent radi~al having 5 to 30 carbon 

atoms selected from the group consisting of branched 

alkyl, optionally substituted-cycloalkyl, optionally 

substituted alkylcycloalkyl, optionally substituted 

aryl, and optionally substituted alkylaryl; 

each R' is independently a divalent radical having 

5 to 30 carbon atoms selected from the group consisting 

of ~ranched alkylene, optionally substituted 

cycloalkylene, optionally substituted alkylene­

cycloalkylene, optionally substituted arylene, and 

optionally substituted a1ky1ene-arylene; 

each R2 is independently a divalent organic 

radical; and 

p is.o, 1 or 2. 

2. A monomer of claim 1, wherein each X is -o-. 

J. A monomer of claim l, whereiri each X is -NH-. 

! : 
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4. A mono~er of claim l, wherein A is a radical 

of the formula: 

wherein: 

:R3 is selected from the group oo~sistinq of 

hydrogen, an alkyl radical having l to 6 carbon atoms, 

and an R4-Y-CO- radical wherein R4 is an alkyl radical 

having l to 12 carbon atoms and Y is -o-, -s- o+ -NH-; 

R5 is selected from the group consisting of -coo-, 

-oco-, -coNH-, -NHCO-, -ocoo-, -NHCOO- and ~OCO-NH-: 

R6 is selected from the group consisting of 

hydrogen and m~thyl; 

Ar is an aromatic:: radical havin9 6 to 12 carbon 

ato:ms; 

w is O or an· integer of l to 6; 

x is o or ~; 

y is o or l; and 

z is O·or an integer of l to 10. 

5. A monomer of claim 4, wherein A is a radical 

of the formula: 

R6 
I 

CH=C-COO-(CH2)z-

: ! 
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6. A monomer of claim 1, wherein R is selected 

from the qroup consisting of: c 5-c6 cycloalkyl: C5-c6 

cycloalkyl substituted with c 1-c6 alkyl: c6-C12-

alkylcycloalkyl: c6-c12 alkylcycloalkyl substituted 

with C1-C6 a~kyl: CG-c10 aryl; c6-C10 aryl substituted 

with C1-c6 alkyl; C7-c12 alkylaryl: and C5-c10 branched 

alkyl._ 

7. A monomer of claim 1, wherein p is O. 

a. A mo~omer of claim 7, l-eyclohexyl-3-

methacryloxyethyl carbamate. ,• 

9. A monomer of claim 7, l-cyclohexyl-3-

methacryloxyethyl urea. 

10. The polymerization pro~uct of a mixture 

comprising a-monomer of claim l. 

11. A shaped article which is formed of the 

polymerization product of a -mixture comprising: 

(a) a monomer selected from compounds of the 

general formula: 

(:I) 

0 . ~ 0 
. U f" II · tt l 
A-x-e-t--NH-R 1 -NH-c-x-R2-x-t:-jp--:--NH-R 

wherein: 

A is an ethylenioally unsaturated polymerizable 

radical; 

each.Xis independently -o- or -NH-; 

! 1 
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R is a mon6Val~nt radical havin9 S to 30 carbon 

atoms sel.eoted fr.om the group consisting of branched 

alkyl, optionally substituted cycloalkyl, opticna1ly 

substituted alkylcycloalkyl, optionally substituted 

aryl, and optionally sUbstituted alkylary1; 

each R' is independently a divalent radicai having 

5 to 30 carbon atoms selected from the group consisting 

of branched alkylene, optionally substituted 

cyoloalkylene, optionally substituted alkylene­

cycloalkylene, optionally substituted arylene, and 

optionally substituted alkylene-arylene; 

each R2 is independently a divalent organic 

radical; and 

p is O, l or 21 and 

(b) a hydrophilic monomer. 

12. ~he article of cl~im 11, which is optically 

clear and shaped as a contact lens. 

13. The article of claim 12, wherein the mixture 

further .comprises a crosslinking agent. 

14. The areic~e of claim 12, wherein the 
hydrophilic monomer includes at least one member 

selected from the group consisting of ethylenically 

unsaturated carboxylic acids, (meth)acrylic stit>stituted 

alcohols, vinyl 1acta•s, and acrylamides. 
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15. The article·of claim 14 1 wherein the 

hydrophilic monomer is selected from the group 

consisting of ~-hydroxyethyl methac:rylate, N-vinyl 

pyrrolidone, N,N-dimethylacrylamide, and mixtures 

thereof. 

16. The article of ~laim 12, wherein the monomer 

is selected from compounds of formula (I) wherein p is 

o. 

17. The article of claim 16, wherein the monomer 

of formula (7) is l-cyclohexyl-J-methacryloxyethyl 

carbamate . 

. 18. The article of claim 16, wherein· the monomer 

of formula (I) is l-cyclohexyl-3-methacryloxyethyl 

urea. 

19. A monomer selected from compound~ of the 

general formula: 

(II) 

wh~l:'ein: 

each A is independently an ethylenically 

unsaturated polYJllerizable radical: 

each X is independently -o- or -NH-; 

each R' is independently a divalent radical .having 

5 to 30 carbon atoms selected ·from the group consisting 

of branched alkylene, optionally substituted. 

; : . I 
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cyc1oalkylene, optionally ·substituted alkylene­

cyc1oa1ky1ene, optionally substituted arylene, and 

optionally substituted alkylene-arylene; 

each R2 is independent1·y a divalent organic 

radical1 and 

p is o, 1 or 2. 

20. A ~onomer of clai~ 19, wherein each X is 

-NH-. 

21. A monomer o~ claim 19, wherein each X is -o-. 

22. A monomer ot claim 21, wherein p is l or 2, 

and each R2 is a divalent alky1ene ether radical. 

23. A lnonomer of claim 22 1 wherein each R' is c6-

c12 alkylene-cyc1oa1kylene substituted with C1-C6 

alkyl. 

24. The polymerization product of a mixture 

comprising a monomer of c1aim 19. 
. 

25. A shaped article which is formed of the 

polymerization product of a mixture comprising a 

monomer according to claim 19, and a hydrophilic 

monomer .. 

26. The article of claim 25, which is optically 

clear and shaped as a contact lens • 

. . 


