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conpounds whi ch have been found to be valuable in the production of tinted
articles, particularly bionedi calER@88€F&BLuch as contact |enses. Sone of
t hese anthraqU|none conpounds are believed to be novel per se.
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di valent radical with 1-12 carbon atonms, and X denotes a pol yneri zabl e
unsaturated 45 organic radical. Thus, the present invention broadly
provides an article forned b§ poly Hi-QCHug)g PreCepBEgHer m xture

conpri sing an ant hragui none jgonpouny of fornula I and one or nore
cononoffers. The prese rticularly useful for the production
of tinted bionechg such as contact |enses, nore especially

the production of|tinted hydrog- bi onedi cal articles. so In preferred
enbodi nents of th p } al formula | Is the group -Y-CO C(2)
= CH erein Yis - ! - S hydrogen or nethyl. Thus, in

pr ef ed enbodi ments X may ®e, for 'exa a net hacryl ate, acryl ate,
vinyl carbonyl or vinyl carb@mate fﬁﬁciggﬁéh -fofergi= S% _EP 0 396 376
B1 Conmpounds of formula | wherein Ris a phenyl eneal kyl ene radi cal of the
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wherein R denotes a divalent radical with 1-12 carbon atoms, and X denotes a polymerizable unsaturated
45 organic radical.
Thus, the present invention broadly provides an article formed by polymerizing a precopolymer mixture
comprising an anthraquinone compound of formula | and one or more comonomers.
The present invention is particularly useful for the production of tinted biomechanical devices, such as
contact lenses, more especially the production of tinted hydrogel biomedical articles.
50 In preferred embodiments of the invention X in general formula | is the group -Y-CO-C(Z) = CH, wherein
Y is -O- or -NH- and Z is hydrogen or methyl. Thus, in preferred embodiments X may be, for example, a
methacrylate, acrylate, vinyl carbony! or vinyl carbamate functional moiety.
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[err] 46 [err] R = Organodiradical [err] 3 EP 0 396 376
Bl The conononers of general fornulee d3deadreBieveral characteristics which
di stingui sh them over dye conmononers used in bionechani cal devices
previously. For instance, the dye nononers of fornula | are conpatible with
many nononer $ONRWACS ¢ f9gpulki herels Rhisa Phenmiereakyleng radicalof the foyRgle ) | ows t he dye
to be mxed with the bul k nononer prior to the polynerization of that
conononer. 5 Furthernore, th pctionality of the present dye
conogoners allows themto be noy Y\ etely polynerized wth the bul k
monomer € used to produce sta M wwchani cal materials. This
ensures that the dye conobnoners\beco integral parts of the copolyner's
matri x and cannot be | eached out \mf=that matrix by conditions (e.g.,
physi ol ogi cal conditions) that are encountered by hydrogel materials,
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be used to produce bionmechanical materials in conjunction with 15 known
mononmers while maintaining all of the advantageous characteristics of
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benek+cithl physi ®l oggcal characteristics required for bionechanical
mat eri al s. Ehe_ARQERg Wi th which ﬂthd R nngdﬁers of formula | can be
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dye nongyrers of f l a | can be used as an additional agent in the
prepol ymer mi x,uPes & sclosed in the art. The dye nononer is added in
anounts suffict'ent to inpart the desired color intensity. The upper limt
of conononer dyegconcentration may be restricted by the anount of
crosslinking effeched by the difunctional dye nolecule. Typically the dye
concentmation_ﬁﬁll' ot exceed 5% of the total nnnoner,gixtﬂr . ybre
typically the yg>3gﬂcentration will range from abo@ 0'RO1™tT about 2
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25 monomer mixture. The concentration will of course determne the color
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The invention is illustrated by the Examples which foliow.

45 EXAMPLE 1a

Synthesis of 1,4-Bis(2-methacrylamidosthylamino)anthraguinone(l) '

. Into a 250 ml 2 neck round bottom flask equipped with a thermometer was placed 6.0 g of
50 leucoquinizarin and a stir bar, and the flask was flushed with nitrogen. To this was added 756 ml of ethylene

" diamine through which nitrogene had been bubbled of 15 minutes. While keeping the reactants under
nitrogen, the solution was heated to 50 * C for one hour during which the solution turned green. The nitrogen
blanket was then removed and air was bubbled through the solution for one hour, keeping the temperature

at 50°C, causing the solution to turn blue. Water, 250 ml, was added and the intermediate product was

65 isolated by filtration, washed with water and air dried. The intermediate was recrystallized from acetonitrile.
The final isolated yield was 37%. A solution of 1.0 g of the intermediate in 250 ml of methanol was cooled

to <3*C using an ice bath. To this was added 5.0 ml of triethylamine and 3.5 mi of methacryloyl chloride.
After one hour the reaction was complete. The product was precipitated by the addition of 500 m} of water,
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repreci pitated by the addition of 200 M of water. The product was isol ated
by filtratExamree1a fritted filter, washed with 1:1 20 acetone:water, water

and air dried. The isolated yi eld was 20% EXAMPLE 1c Synthesis of 1

, 4-Bi s(1- lhasjs I1 is(3m 'rm?mm)hmmnmm (M) 25 A mixture of 15 g

of qui ni zarin, of (err) -am no- 1- butanol and 100 m of water was
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and m n%lctetgg er T éiret{ru%r Een madycf uatse /°’to lliter with water. The
t acky prodg@MFw@s, frltered out of the solution, redissolved in 200 m of
acet one arrd'—pT'E'CT‘pr tated by-the addition of 500 m of water. The wet -
product wagyni@sls SISI0Lsigfimbiaciily-BloutpbmindakrrdaGinshe pCONd time and preci pitat ed
by the addi-tton of 300 M "of water, r1solated by Tiltration, washed with -
wat er and ai A miktiedf 15§ ef quiridasv, @5l my bigk)ek-amvivi-1508mol Bk 100LrAl o8 Ivateewlast Hegted under
expect ed tniwogempet 9 Cder 736houds abdhthbrindiluied tocs0M B toprirecipitatel tHelpeodiactnThe igermediaté was
EXAVPLE 1disditent thydiitrationo rashediwiti veifel andtesir lddesk Récrysiplitignaromytblaene pevecaniaid el Geteritone
(VI1) 40 Pa shiuinyofchmbicthe iptefmedietorin 10 n8 ol)dry; acgfoniritewas @dded 4Lami of irethPangingjandf3.0
(er r) - 2smnnhel-methgentioy ibipridandftes Y2 fhpur. 100 i pleqtitylene alverb woisaddpbandeld reiputegiftesithe] C
under nitr ?PWeff"H‘P I 1 litgg with yptor. tTh%F?c'ﬁlLHﬂﬁ'@dvaﬁ AilferRg t?’HPP §Q'H"'Eft F‘i? L
for 3 hour l‘?éa‘ieE’Q%F'l‘ﬁ iRijpted Wa'§° t"n n

with 250 nr°° ' ! °Pc§° %&’i" a‘t’%’";s‘ﬂg’ % Fﬂi g?g:‘w %{
A T A L
dried. 'ﬁ'r ? APENR "G "RASe ??9)‘ To a sol ution of 2090f t he

i nternedi ag g,k ﬁ m of dry acetonitrile was added 4.0 m of triethyl am ne
and 2 0 acryloyl chloride. After 30 minutes at room tenperature,
G hé ed With 50 m of ethyl ene

' iv . After vigorous

st | r r i ng f or AOdwxyb%fed sBDﬁdn dvfsotdrler rgawm;mzrarrpdolotg NHAE)-Bedmirdki-ptitahdd ahd160 it 'S
of the fl| asikthylahive 8 hebiod at 60S dntdrinddogutt caerpigiither B3| thahSbubiRed thebugtsthé wehation Bt
500 Ml of SOC foed hawm(The rBhudting o e diluted it 250l ©F Misthariobghdihentwith 28@iohl ofi vater Bf
500 m of Regiritete thesiptbratediete owhichivas jsolatpdby, filtvtionh wabhed with 21t atevartethenaheridthanester,
fol | oned® bandvir drled.aFhe isdiatoddyisld ovas FS%| et @ dolytion: lot] 2.0, gsof 3udntermediate in 50 ml of dry

acetonitrile was added 4.0 mi of triethylamine and 2.0 m! of methacryloyl! chioride. After 30 minutes at room
temperature, the reaction was completed. The solution was diluted with 50 ml of ethylene glycol followed by
400_ ml of water 15 minutes later. After vigorous stirring for one hour, most of the gummy product was
sticking to the sides of the flask. The solution was filtered and the solids were dissolved in 500 mi of

s0  methanol. The product was reprecipitated by the addition of 500 ml of water, isolated by filtration, washed
with 1:1 water:methanol followed by water and air dried. Isolated yield was 34%.

EXAMPLE 10

s5 Synthesis of 1,4-Big(4-methacryloxycyclohexylamino)anthraquinone (Vill)

A deoxygenated solution of 10.0 g of trans-4-aminocyclohexanol hydrochloride, 2.76 g of NaOH, 25 ml
of water and 45 ml of triethylamine was added to a nitrogen filled flask containing 2.0 g of leucoquinizarin
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EXAMPLE th

45 Synthesis of 1,4-Bis(1 -methacrylbxy-s-methyl-z-pentxlamino) anthraquinone{X})

A 1.5 g sample of leucoquinizarin was reacted with 5.0 g of L-isoleucinol in 50 mi of triethylamine under
nitrogen for 6 hours at 55°C. Air was then bubbled through the solution for 8 hours with the temperature
reaching 80-°C at one point. The mixture was diluted with 1:1 methano! water and filtered to isolate the

50 intermediate. The intermediate was washed with the same solvent mixture until the filtrate was light blue.
The yield of the air dried Intermediate was 87%. TLC showed that the intermediate still contained
unoxidized and mono-substituted impurities. To a solution of 1.23 g of the impure intermediate in 50 mi of
dry acetonitrile was added 3.0 ml of triethylamine and 1.5 mi of methacyloy! chloride. The reaction was
complete after 15 minutes at room temperature. Methanol, 50 mi, was added and the solution was

55 evaporated to dryness. The crude product was purified by column chromatography over silica gel using 1:1
toluene:chloroform as the eluent. When the solvent was evaporated, it was found that the product was tacky.
Repeated dissolving in methanol and stripping resuited in a dry product. The yield was 63%.
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internmedi ate was precipitated by the addition water containing NaOH The
product was isolated fromthe highly colored solution by filtration, washed
and air dried. The yield of the i nEBOREi3ZEBIwas 45% Two grans of the

i nternmedi ate was di ssolved in 100 m of dry acetonitrile to which was added
4.0 mM of MﬁLEW amne and 2.5 n of methacyoyl chloride. After 1/2 hour

t he reactl-en—was—corrpl ete. Methanol, 25 m, 40 was added and the solvents

were rotov. f [ i of water and
|solvat ed S 9'9&14]_&]&4-&&&% 2 heﬁa%' ntd : e was |ight blue. The

yi el'd® ofs the g g gérﬁ;%jofﬁUuQaMﬁhn WasSheated WithR0.0N F-athihoghaneyNAIERS! (Rp 913+ C) under
1, 4-Bi s(1- ARIGBR GY A Y158~ CYRYr IBYoore -TRE Rhavs@ o RiRttler BRkinGEsuELn@ EhyInd gfcol,- 28 nd),
sanpl e of WRUResANGalt aas BubbRES thiAIICIhe Hot\sbilnan Yor @ hgure.f Attbr dodidly Ethe reButing istlid zaken
of tri et hywarbreken u aer thasdiidsogpeadissoivedtn M diter & aedtonSthéCsolutibi fillare abdtbe inteerbdaiated

t hr ough t heasswédigitated by dhe diditiamuefJ litar toh Na®H: int watgneThat intemnodiata ovas iigla®@ be fitrhton,at
one poi mt . washesl withywater end/eirgirield. [Tor Weld wast38%1 Tala siwtyrrimEIg ofvtive btermpedibtef ip BQ e afdryt O
i sol at e t hece®Qitrijerwas afdedi3 el of tripthylaminecandd §imi pbmethasrvighchintide aliredm temperajurprhfter
sol vent ni %& mingteg thej qeaqtuqaféwgq meeea“ﬂ/d§ ’P'I [gthylpreyglycolres gdded. ity 15 Risutgs, the
dried int ePPRR "é‘ts ePregipitatad;by, dityyr A dfer vifawates apg spldipd pycfiltegtion. [The product

Vs, fion_of 400 ml of pateyr T
o of the ﬁg ,s%gﬁg e f%mgcf*"qu'sg""a? U, Mot P gt et

of triet hy‘i’ Wit of met hacyl oyl chloride. The reaction was

conpl ete aﬁiﬁéﬂﬁ m nutes at roomtenperature. Methanol, 50 m, was added
and the s s 55 evaporated to dryness. The crude product was

pur iyf iegy Direfnlibio 1 bR ROMacPeRS Matbhidisc@ g€l using 101 _
t ol uene: chtorofor mas The eruent. VWen the solvent was evaporated, it was

found that tAendiomélifk wiiRiepaE kdm teedmeakgIBrmiiaondl Vi ng i n met hanol and
stripping resulted in a dry product The yield was 63% 6 -~ EP 0 396 378

Bl EXAMPLE |i Synthesis
! HEMA 99.49 wt
1, 4- Bi sest- (2- net hacryl oX Etm? ( m?u W%ZQ(I 1) 5 A3.0g
sanpl e of |euquinizarin l}q@ 4-y c)p enet hyl al cohol- -
, reF ux

(np 113[err]) under nitro,ggr qr ‘:‘20 . TLC showed no
further changes occurri +hyene 9] ycot, 25— d and air was
bubbl ed throu h the hot soI ution for ours. After cool in the resul ting
sol 1d_cike, ydEraih iy i meimony w d s ok, Sha o %ﬂi% v pefpmerzed
acet.one, ?ﬁ" 8H° q glsp @ teﬁ °°?ﬁ°%:r%?ﬂ"§?es' 'ﬁft"’%’f@@ﬂi}“"t he
addition o B'P ?\EESI?«"‘ rﬁs °§f Rt'er medi at e was i sol at ed by

filtration LE\@ashed with water and air drled The yield was 38% To a
slurry of ﬁé&g—m the intermediate in 30 m of dry acetonitrile was added

3.2 Of U1 ipRbhWbd B For i fil BrepredOforTREABAEY V(&S bieselile il Bnile 2).0MB30 untinted

t enper at ur giscsWetePtintodlbyH i 61Shd HHEMEHRRA Gbihd® Bro¥i@ShiseOPRLIEN Blus\Bists) Théisil spectra

et hyl ene gbnenim \iss &t @xkiatble 28nk Bo PldziaflBIIS!HiISSS ,wefehﬁmﬁé’rﬁjmﬁ‘ddi%ﬁﬁerﬁfﬂﬁﬁ isgidjecab d
by di | uti ngecbibretes aididlysisriediing andl thé @Eultait ivisibleahbedtra 8@ dgaio barhmaebdDBot tybdsr didisean.
The pr odaicshowadsatputr thé saaeb Isg ofl Eaids aritensTiySFRERBET. the loés af et @iveinwnsity b1 be Ppiitradisd
by the addwas feam toés Qe frbm dife disxtvdwpreasTibss of Solorpintegicin theermonomer Ixtissavad dumtotitvee
deep rust bysraysis@f the bming tunctibnality rather theni astval moaerhesdpsevi t h 1: 1 acet one: wat er and
air dried. The isolated yield was 57% EXAMPLE 2 20 Preparation of Tinted
Copol yner i EXAMRELt Lens Materials

pHEMA films were made with 200 ppm of each of the monomers |, I, lll, and V. Incorporation of the
bismethacrylamide monomers into the pHEMA was tested with the following results:

50 Monomer Bridge (R) % Incorporation
: 1 -(CHz)2- 92
| ~{CHz)s- 90
m -CH2C(CHs)2 -CHo- 82
v 1,2 - cyclohexylene 82
55

The hydrolytic stability of the final polymeric material was tested by boiling the samples in buffered
saline solution. After 4 weeks the loss of color intensity was as follows:
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A mononer m x was prepared fromthe follow ng formulation: 25
2- hydr oxynet hacryl at e ( HEMA) 99.49 Wt % Et hyl ene d ycol
Di net hacryl ate (EGDVA) 0. 34 WERAPBER3H B Met hyl Et her Catal yst (NVP)

0.17 vt % nonomer | 200 ppm 30 Monorer (1)
I's the dye nol ecul e synt hesd | jononer m xt ure was
pol yneri zed between sili cgnt'onorﬂem e# Lg$S@S§00pm2 @t640mm g a fl uorescent WV
source. Simlar pHEMA fil wgre ¢ast ug ng 200 pggn off t he vari ous nonomners

synt\@si zed in Exanple 1. [EXANPLE{3 35 {g scs resgut [ffromthe film
preparegd from nononer | (f@s dmscribed i Exanpl e Z9. These untinted di scs
were tinted by a state of |thevart | met hosl usi ng Proci an bl ue (Procian Bl ue
discs). The visible spectra of the TTTmadrscs of exanple 2 and the Procian
Bl ue di scs re Lye [ L . to cel erated
hydrol ysi s %Sﬁ%ﬁﬁ%ﬁ%ﬁ? ﬁéggggns%{j'?agﬁrto X\@?Cgtlh% P’ggs?%ggf ﬁg&'\ﬁlgej"rcé" af'fg%i n conpar ed.

Bot h t wpasappigls SCs 40 showed about the sanme |oss of color intensity.
Homever,%s of the color intensity In the Procian disc was from | oss

of dye fromehfiméhiyasryih REBRRotomsE fro ©ele@ foriittbiBtatioh Yin tolla BIEMATRIAGIE fand 1okl SC
was due tsbiifndd ,ramj:,y,ﬁgsgaiow&:he am ne functionality rather than actual
monomer | oss. EXAMPLE 4 46 pHEMA filns were made with 200 ppm of each of

the moffoners |, 11, | ang V. ZL1c rarionjog .Tne pranet hacryl am de

nononers into the pHE..Aé@.\oo,"é’.fm' si Eﬁy%?é) u 8%t o |};$\,!E°F’§°'Pf§2. |ts: Mononer

Bridge (R % | ncof por &t i op 3fapinoprogancl [ er{] 100 90 |11

82 IV . 1, 2- cycl ohexyYlene| 2-aminobggnols5 The PJ!y'droI ic dtability of the

findl_gol ymeric materfal Was {@emngraiangoi | ing|the leq in buffered

saline solution. Afte 4V§\'Ateks‘;taﬁ'€'°%lom’;g’f°'col roi ntgnsi tyf was as foll ows:

26 IIEP 0 396 312 B1 Monoffer %?“L"ggzygphenyl;ﬁgr%pm atg*640ni | . 18
X =amino-3-methylpentanol 97 .

14 26 1V , 7 Theymononer with the

| argests R radical pro uced th 2‘*@'“‘5"%%&';_@%“ al .

The hydrolytic stability of the pHEMA films were tested as described in Example 4. After 4 weeks, the
loss of color intensity was as follows:

S0 Monomer % of Loss at 600nm | at 640nm
v 49 53
v 14 27
Vil 16 28
a5 vili 25 38
IX (3 weeks) 11 25
X 15 24
Xi 14 29
\ X 6 6
40 - PO 7 5 .

EXAMPLE 6

Films were cast from a monomer mix as described in Example 2 except that the mix contained 150
ppm of monomer Xli. The control was untinted film cast from the same lot of monomer mix.
Film properties were measured with the following results:

45

Test Monomer XNl Film | Control Film
50 modulus {(g/mm?) 57 : 59
tensile ' 66 : 71
% elongation 280 290
initial teat , 6.8 8.7
55 propagation tear ' 49 5.0
% H20 ' 373 379
Q2 permeability (cm?® x cm/fsec x cm2 x @35 C) 8.9x10~1 9.2x10~1



§ Ky
10 EXAMPLE 5 The di net hyacfyl ate ester nonomers were tested for
I ncorporation in to a pHEMA material and for stability. Incorporation was

as foll ows: Monomer Bri dge (REPR 88 o I ncorporation V

3- am nopr opanol 100 Vi 2-am nobut anol 98
Vi | 2-am . VI

4- ami nocyc }ng tgTﬂg Fégmﬁ%%ﬂ& that the mcmcmtgséloesgI no;9 gfegtghe a%y:ﬂca& afagtﬁrés)tgtésnoé Ista_ndard oontaclt ‘ens 95
X 2- am no- 2 phenyl et hanol 97 Xl 2- am no- 3- et hyl pent anol

97 25 Xl 2- (4- am nophenyl ) et hanol 99 The

hydrsbytd c—st“a'bl'h ty of the pHEMA filns were tested as described in Exanple
4. After 4 veeksombithix WaSsiegafed &brh @io fdiBkiRgBInwktsas as fol | ows: 30 |

Mononer % of Loss at 600nm at 640nm V 49
gg ;/I 14 31l methacrﬁa{e WﬁssA grams 16

S 88.2 grams25 38 IX (3
weeks) 1o 11 0.033 grams 15 24 Xl
14 29 Xl | "y, ethac,y 160 0.24 ora 6 40 EXAMPLE 6 Fil ns
were cast froma nonomer m X CEdt ' g;g § 4 except that the mx
cont ai ned 150 ppm of nononer XM bnomerd a1 contro.{so\g@ﬁ. unt?nt ed filmcast from

the sane | ot of nonomer m x. Wﬁ%ﬂmured with the
: O'ls a trade marl X |

follow MY results: Test Mononer

Film Control Filmnodulus (g/[err]) 57
59 tensil e The monomer mix was heat cured into rods from which buttoms were 8@ and discs were lathed. Tte %
el ongat i onbuttons and discs were blue-green. 280 g 290 initial
t eat; - 6.8 ° 6.7 propagation

tear~s = Claims 5.0 % H20

37.3 Claims tgp thy fpligwing ‘B‘E"ﬁ‘é‘!ﬁgﬁ"?‘ﬁ/ 'ﬁ 5'? 48 & 8ft sec x cn2 x @5 O
8. 9x 10F err ll A compoun%)%Lvmg tLe general chemical formula:

25

H R
N7\
0 N- X
30
35
0 N X
/N _/
H R
\ 4 E =
wherein: '
R denotes a phenylenealkylene radical with up to 12 carbon atoms; and
X denotes a polymerizable unsaturated organic radical.
- 2. A compound according to Claim 1, wherein X is -Y-CO-C(Z)=CHz wherein Y is -O- or -NH- and Z is
hydrogen or methyl.
3. A compound according to Claim 2, wherein Y is -O-.
50 4. The compound 1,4-bis(4-(2-methacryloxyethyi)phenylamino)anthraquinone.
5. An article formed by polymerizing a precopolymer mixture comprising one or more comonomers and
an anthraquinone compound having the general formula:
55



EP 0 396 376 Bl The results .show that the nononer does not affect the

physi cal characteristics of standard contact |ens materi al

nmononer -m x was prepared fromthe follown forrrul at i on: W“ﬁ“mn“ﬁ“mmm
met hacryl at e 36.4 grams Nvp  EP 0396376 Bl .2 grams *EGOVAL ¥

0.033 granms Allyl nmethacrylate - 0.-24 grans VAZC>64* Catalyst 0.12
grans Mono S
a trade mﬁ?ﬁééu'ﬁ%ﬁ‘gﬁéhrat trrﬁé;% (3'\}\0121'{3%Fri!lo’le§ mtcag?cé 31 ° ph{w’(i)ca“r %hérmf rr's(t)'?rﬁ (\’/f\ﬁta"%ambcoy@g%"g

were cut and discs were.lathed. The buttons and discs were bl ue-green.
daims O gxampri®r the following Contracting States: DE, FR, GB, IT, SE 1. A
conpoungl having the-general chemcal formula: 25 HR [err] [err] 30 35 HR

wherei n: R demobesr aixpias pyepaakiedrkiié ®iavingacimation th up to 12 carbon at ons;
and X denotes a polynerizabl e unsat urated organic radical. 45 2. A conpound
according to Claim1l, whereih I Wlerein Y is -0- or

-NH and Z |Is hydrogen or nef t}hﬁ,ﬂypmetgﬁ 5 Olég ggaéorung to daim 2,

wherei Y is -0-. 4. The conp@épghal 0.033 grams
, 4- bi s(4- (2- met hacr yl oxyet hy| )y aiginbaping o) ntbﬁagghgore. 50 5. An article

forrred by polynerizing a pre¢opadpraatalystxt Yir €0.8Dg@mE Sifng one or nore .
conononers and an ant hraqui npmeneaspdund hawsagemhe ggneral formula: 55

[err] 15 *VAZO is a trade mark

The monomer mix was heat cured into rods from which buttoms were cut and dlscs were lathed. The
buttons and discs were blus-green.

20 Claims

Clalms for the following Contracting States : DE, FR, GB, IT, SE

1. A compound having the géneral chemical formula:

25
30

35

40 - - - r:-u—;w:ﬁ-;4f WAL meas
wherein:

R denoctes a phenylenealkylene radlcal wnth up to 12 carbon atoms; and
X denotes a polymerizable unsaturated organic radical.

2. A compound according to Claim 1, wherein X is -Y-CO-C(Z) = CH, wherein Y'is -O- or -NH- and Z is
hydrogen or methyl.

3. A compound accordihg to Claim 2, wherein Y is ~O-.
4. The compound 1,4-bis{4-(2-methacryloxyethyl)pheriylamino)anthraquinone.

‘5. An article formed by polymerizing a precopolymer mixture comprising one or more comonomers and
an anthraquinone compound having the general formuia:



EP 0 396 376 BL ' * C L M S * The results show
that the nononmer does not affect the physical characteristics of standard

For | ow ng 1o mi at1on: ety et nacryn ate 56,4 or aru AN MFINEVIY.

88.2 grans 10 EGDMA -+ “ " 0033
grans Allyl nethacrylate 0 24 grams VAzq-‘64* g,‘at ar yst 0.12 grans
Monorer Xl | 450 ppm 15 o * VAZO is a

i ntg rods fromwhich buttons were
were bl ue-green. 20 d ains
FR, GB, IT, SE1. A

tradg mark The nononer mx was heat cur¢
cut a’nd5 di scs were |athed. The s
Clains for the foll owi ng Contr 4
conpound havi ng the general che H RJ[err] 30 35 [err] 40
[err] wherein: R denotes a pheny . grcal with up to 12 carbon
atons; and X denotes a polynerizable ungjaturatied organic radical. 45 2. A
corrpoum according to Caiml, wherein CO-G(Z2)= [err] wherein Y is
-0- or -NH and Z is hydrogen or methyl. ound according to Claim
2, wherein Yis -0-. 4. The conpound

1. 4- bi s(4- (2-nmet hacryl oxyet hyl ) phenyl am no) ant hraqui none. 5. An article
formed by poheieri zi ng a precopol ymer ni xture conprising one or nore

conmonotrer s and? danolene Hvairptiiadion witt biege saioriemsnandt he general formula: 65
EP 0 396 376 B4 denotes a polymerizable unsaturated organic radicfler r] = C L M S

6. An article according to Glaim 5, wherein sald anthraquinone compound is as defined in any one of
L, Claims 1-4. _ . ,
‘20

7. An article according to Claim 5 or Claim 6, wherein the precopolymer mixture comprises a hydrophlhc
- monomer, and the resultant polymer is a hydrogel.

8. An article according to Claim 7, wherein the precopolymer mixture contains 2-hydroxysthyi--
25 methacrylate. .

9. An article according to Claim 7, wherein the precopolymer mixture contains N-vinyl pyrrolidone.
10. An article according to any one of Claims 7-9, which i_s a soft contact lens.
30 :

Claims for the following Contracting State : ES

1. A process for preparing a tinted polymeric article, comprising polymerizing one or mors comonomers
and an anthraquinone compound having the general formula:

35
H R
o 7. x
AP
40
45
wherein:
50 R denotes a divalent radical with 1 to 12 carbon atoms; and
' X denotes a polymerizable unsaturated organic radical.
2. A process according to Claim 1, wherein R denotes a phenylenealkylene radical with up to 12 carbon
atoms.
55

3. A process according to Claim 1 or Claim 2, wherein X is -Y-CO-C(Z)=CH; wherein Y is -O- or -NH- "
and Z is hydrogen or methyl. :

10



H wherein: 15 R denotes a divalent radical wit W
atons; and X denotes a pol ynerizabi e unsaturated orga ical. 6 An
article accordi ng to C aimb5, wher &P 38§i376 Bt hraqw non !“m““m“\
defined in any one of Clains 1-4. 7. An article accordi g““ﬂﬂ“

Claim6, erein the r.ecopol ture conpri ses a hydfophil4c® mohoner ,
and the redulA%PPs %F‘gﬂ%grm%%%geﬁ\&?ﬂ"ﬂgéﬁ' '8 An article according to daim 7,
wherein th Y, g
met kacr yl agemagn ag‘}%f e rﬁrﬂ) )%}lg @% {Iﬁm ‘npéhgrem 195 glfll\gt%rgé Q\XJ\e ft%ni)o%nrdeig abk s(tt-r%r
m Xt e gcont al ns Vi ny pyrro one. O An article accordl ng to any one
of O ai ms é- A probis§ Bedodiing: t5 Byt précRMh P Gkim!| GRbRein 8 prdcapolfef a&mtmnip@AeL QW @e-

Contracting %M&onoﬁﬁr 3nd the REMMER BSyrhddIs dHyBRgd.i Ng a tinted pol yneric
article, conprising polynerizing one or nore conononers and an

ant hr aqui nanea eedtpssu actoddiny i to OClAilE 6,0 eNedinlthd @raddgolrmes mixdbe [@iitkihs \@khgdr&iysthyl-50
R denot es a dnettmbmglate. radi cal with 1 to 12 carbon atons; and X denotes a

pol ymeri zabl e unsaturated organic radical. 2 A process according to Caim
1, wher ei n8R Adererssearcerdinghie Plaine B adbrrip thepeecopplymeninixiyjetcantains N-winyl Byreolidonmn
atoms 55 3. A process according to Claim1l or Claim2, wherein Xis

- Y- CO- C(Z) 9 ét rprfceamypgpipp t?aFVsteqsd'"Qﬁ'a'mNmefemﬁPfez's ffgm?ﬂﬂj%g@nﬂa%bnﬁmt hyl . 10
EP 0 396°376 Bl 4 cess accordl rein Y.i ndA‘
process ac&‘br’ﬁ'ﬂﬁ%’ rﬁ?é’?ﬁ'& 3, Hﬁ'&ﬁ%‘f"&‘i‘?"‘?’l’f@%ﬁ'ﬁ?ﬂ 'aaﬁf%mmm
conpound is FNAMBRANPRY Pmipgind havina e VeI Bhenyl ami no) ant hraqui none. 6. A
process according to any preceding claim wherein the precopolymer mxture
conprisgs a hydro- philic nmononer, and the r sul tant polymer is a hydrogel.
7. rocess according to Caim®6, whereig t é\lp-ré’begolyrrer m xture

cont ai ns- 2- hydr oxyet hyl - 10 nmet hacrylipte. 8y A process according to
Claim6, wherein the precopol yner 4mxt uLe aa0S N-vinyl pyriolidone.:

25

° N \R P
30 '
wherein:
R denotes a divalent radical with 1 to 12 carbon atoms; and
X denotes a polymerizable unsaturated organic radical.

11. An arlicle according to Claim 10, whersin said anthraguinone compound is as defined in any one of
Claims 2-5.

Patentanspriiche o _
40 Patentanspriiche fir folgende Vertragssiastew o BE, FR, GB, IT, SE

1. Verbindung der allgemeinen chemischen Formel:

% N7\
8] N X
o
o] N, X
/' N\ s
55 H R

in der

11



L] ,

9. A process according to any preceding claim wherein there is formed a

soft contact lens. 15 10. An article formed by pol ynerizing [
m xture conprising one or nore coE®O®R98RZ6 Bhd an ant hr aqui nmﬂmmmﬁ\mm““l
havi ng t he general forrrula 20 * ¢ L M S %
[err\] 25 [err] . 30 wherein: tes d|va ent radical with 1 to 12

b t ; gprstelit yng i dical. 35
carbon at or em%%‘*@serga@c&%?ﬂmens i el rorgant ¢ radi cal .
def 4 t Uch
is & geénzgf dod %mé’s?%%m?a Ty %ol 2 IRE, KB W B 01 W
orrre

cheni séhen R 45

\ .0 .3 Veandun Een‘?ﬂs 5l§»pruch 2,in der Y -O- ist.

H R in der ?E 0 396 376 Bl L 1L L
11116 11141 1pie’Vefbindung 1,4-01d(4-(2Tethcrabiyetiprasliarind)ntrRmrcadi kal mt bis zu 12
Kohl engt of f at omen darstellt; und X G n ungeslttigtes organi sches

pol yner i si. e Gagensand Baidink anitteticRolyimetisation elher Rikdpolyrokumischgeyirtiie sind\ndsp mebrtKoinond- n
der X - Y- COm@pZpfasst @dDinarfdthichi®nveguieiong daraligemedne? Fatiels er st of f 5 oder
Met hyl ist. 3. Verbindung genrss Anspruch 2, in der Y -0- ist. 4. De
Ver bi ndung 1, 4-bi s(4-(2-net hacryl oxyet hyl ) phenyl am no) ant hrachi non. 10 5
Gegenstsand gefornt mittels Polynerisatl|on el Her IF‘r akopol ymer m schung, die
el ne oder nehr Konono- nore unfasst undaei ng )ﬁ{hrxachl nonver bi ndung der
al i geneinen Fornel: H R O N ,

20
: , . 0O N X
5 ' . /N s/
2 i R
in der
R ein bivalentes Radikal mit 1 bis 12 Kohlenstoffatomen darstelit; und
30 ' X sin polymerisierbares ungesittigtes organisches Radikal darstelit.

. 6. Gegenstand gemiss Anspruch 5, in die besagte Anthrachinonverbindung so wie in jeglichem der
Anspriiche 1-4 definiert ist.

3 7. Gegenstand gemiss Anspruch 5 oder Anspruch 8, in dem die Prakopolymermischung ein hydrophiles
Monomer umfasst, und das resultierende Polymer ein Hydrogel ist.

8. Gegenstand gemiss Anspruch 7, in dem die Prikopolymermischung 2-hydroxyethyl-metacrylat enthiit.
40 9. Gegenstand gem#ss Anspruch 7, it dem dis’PPaKOpolymermischung N-viny! Pyrrolidon enthéit.
10. Gegenstand gemiss eines der Ansprliche 7-9, der eine weiche Kontaktlinse ist.

Patentanspriiche flir folgenden Vertragsstaat : ES

45
1. Verfahren zur Herstellung eines geférbton Polymergegenstands umfassend die Polymerisation eines
oder mher Komonomere und eine Anthrachinonverbindung der allgemeinen chemischen Formel:
50
55

12



250 in der R ein bivalentes Radikal mt 1 bis 12 Kohl ensteffat-oren '
darstellt; und 30 X @ n polynerlsierbares unges:~tt

Radi kal darstel H. 6. Gegenstand g&Pa®39e8wgBLCh 5 in di imgmou tl"ﬂr
Ant hr achi nonver bi ndung so wie in jeglichem der Anspr Uche

35 7. Cegenstand genrss Anspruch 5 oder Anspruch 6, in demdie

Prakopol yner m schung ei n hydrophiles Mnoner uwfagst, und das resultierende
Pol yner ein Hydrogel ist. & GCegenstand o.- i s négruch 7, in demdie
Pr~|§gpolyrrermschung 2- hydroxyet hyl -nmetacryl at enthalt. 40 9. Gegenstand
gem~Ss Anspruch 7. in dem di t /Ayl Pyrrolidon enthalt.

10. Gegenstand genass ei nes der ¢ ei ne wei che Kont aktlinse

i st. PatentansprUche fU fol gen 5 46 1. Verfahren zur

Her st el | ung si nes gefdrbten Pol assend di e Pol ynmerisation
ei nes oder nmher Konmononere und sSis 7 bi ndung der aligenei nen
chem schgn Fornel: 60 65 12 EPR O 396 ® N X I ! :
IHIJ 111t 11212 11 1 C L M S*RR; /' \ s

o] ~ N X10 HR 15 ~ In deH RRIn bival entes Radi kal
mt bis zu 12 Kohl enstoffatonen darstellt; und X ein ungesattigtes

organi sches pol yneri si erbares Radi kal darstellt. 2. VerFahren genass
Anspruchrsl, Rndémn Phenyl enakyl enradi kal mit bis zu 12 Kohl enst of f at onen
darstellt. 20 3“W@ENP%W%E’M'@?%ﬁgﬁPWﬁm‘{mﬂafﬁtﬂ'ﬁ-PWGCh 2, in der X -
Y-COC(2) = ZXW"Q“E‘WW'WO'WS@WMFW? oder Methyl ist. 4.
Ver f ahren %em ss_Anspruch 3, .in 5. Verfahren nach ei nem

der \yor her hYSHEen B%M?%c" 1b5 ie'"(f Emyﬁ?%‘y'ﬂﬁfq‘ﬁa%fﬂ'h'i"ﬁﬂh\?MF?mﬁﬁﬂ"T darstsiits (4-
2- et hf@ h th f

der vor heiée% o ook Eg'amﬂﬂefa AT 2 R0 e NGB PRF B o
hydr ophi | es norrer ass und das resultierende Pol yner ein Hydrogel

I st. 4. Verfahren gemﬁss Anspruch 3, inder Y -0O- ist.
25

B. Verfahren nach einem der vorhergehenden 'Anspri]che, bei dem die Anthrachinonverbindung 1.4-bis(4- .
{2-methacryloxyethyl)phenylamino)anthrachinon ist.

6. Verfahren nach einem der vorhergehenden Ansprliche, bei dem die Prékopolymermischung ein
30 hydrophiles Monomer umfasst, und das resultierende Polymer ein Hydrogel ist.

7. Verfahren nach Anspruch 6, bei demi die Prakopolymermischung 2-hydroxysethyl-methacrylat enthiit.
8. Verfahren nach Anspruch 6, bei dem die Prékopolymermischung N-vinyl Pyrrolidon enthit.

35 _ o
9. Verfahren nach einem der vorhergehenden Ansprliche, bei dem eine weiche Kontaktlinse geformt wird.

K/ 10. Gegenstand geformt mittels Polymerisation einer Prikopolymermischung, die eine oder mehr Komono-
mere unfasst, und eine Anthrachinonverbindung der allgemeinen Formel:
H R
N/ N
0 N X
45
50
. O ; N\ X
H R -
§6 in der

R ein bivalentes Radikal mit 1 bis 12 Kohienstoffatomen darstelit; und
X ein polymerisierbares ungeséttigtes organisches Radikal darstelit.

13



L] r

7. Verfahren nach Anspruch 6 bei dem die Pr~kopo| yner mi schung

2- hydroxyet hyl - et hacryl at enthalt. a Verfahren nach Ansp m ﬁ .
di e Prdkopol ymerm schung N-vi nyl ER/® 898 326dB1 enth~lt. 35 9 Il ll"' " nn“l
ei nem der vor her gehenden Anspr Cche, bei dem ei ne wei che Kortft akt | Pns'e $

gef orm W|rd enstand gefornmt mttels Poiynerisation eine

Pr akopol Yiréf® E%PFH g%{"gfsalﬁ'swqqewoﬂ'e‘?'e Resigte KYRERRinonypEyindung, fo, wigin 1%9!&%5‘9'&4%

Ant hr achi ndifR Riplegtd?t al | gerrei nen For mal : 40 H R 0 N X

45 50 hlndlc “on R 66 in
derxR ei I h fdat omen darstellt; und

X ein %o ?/merl SI ergg‘r@gghﬁgsecsog}tr%ﬁ%'}%gﬁg&%a#s*ﬁ ?igdékal darstelit. 13

EP 0 396137lﬁu§|4=lbosbgwnt ialforllnulecllmlniquééén&rallaI i *C S* 11. Cegenstand

gemass Anspruch 10, di e besagte Ant hrachi nonver bi ndung Ssowein

j eglichem der Anspr Uche 2-5 definhert ist. Revendicatlons 5 Revendlcatlons
pour lgs Etats contractants sul vants: DE, FRi C;B\ IT, SE 1. Un conpos4
ayant |a fornule chimque géndrale: 10 4

H RO N X 10~~~~~~~~ H R,dans | ueI | e R d6note un radical
ph nyl bneal kyl bne avec jusqu'a 23 asone; et 25 X denot e
un radi cal -organi que non-sat ugg rdr i Un conpose selon | a
revendfcation 1, dans | equel CH2, dans |equel Y est -0-
ou -NH et Z est hydrogen ou
revendi cati on 2, dans |equel Y-
1, 4-bl s(4-(2- mjt hacryl oxydt hyl ) phdnyl a' ne) anghraqggi none. 5. Un article
forg&/ ar |a polynbrisation d un m-l ange de g%opol ynbres qui conprend un

ou ieurs 35 conononbres et un conpos art hr aqui none ayant |a
formul e géné6ral e: :
' dans laquslle:
R dénote un radical phénylgnealkyleéne avec jusqu'a 12 atomes de carbone; et
25 " X dénote un radical organique non-saturé polymérisable.

2. Un compose selon la revendication 1, dans lequel X est -Y-CO-C(Z)=CHz, dans lequel Y est -O- ou
-NH- et Z ost hydrogen ou méthyl.

30 3. Un composé selon la revendication 2, dans lequel Y est -O-.
4. Le composé 1,4-bis(4-(2-méthacryloxyéthyl) phénylamine)anthraquinone.

5. Un article formé par la polymérisation d'un mélange de précopolyméres qui comprend un ou plusieurs

35 comonoméres et un composé anthraquinone ayant Ja formule générale:
H R
O ' : . T
%20 = plen i, 7, 20 Sieg
45
(8] N X
H/ \R/
50 dans laquelle:
' R dénote un radical divalent avec 1 3 12 atomes de carbone; et
X dénote un radical organique non-saturé polymérisable.
6. Un article selon la revendication 5, dans lequel ledit composé anthraquinone est tel qui a été défini
" 55 dans quiconque des revendications 1-4.

7. Un article selon la revendication 5 ou la revendication 6, dans lequel le mélange de précopolyméres
comprend un monomere hydrophile et le polymére résultant est un hydrogel.
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40 45 H R so dans | aquelle: R d6énote un radical al dival ent avec T a
12 atones de carbone; et X ddnote un radical organi que

pol ynmerisable. 6. Un article sel ongpa sggvare@icati on 5, gmnm{m""m(uﬂ"
conpose ant hraqui none est tel qui a Atd defini 5S dan% dui ¢onfues des
revendi cations 1-4. 7. Un article salon la revendication 5 ou |la

r evendi cat B-oringrticlgpalen lageyardicaion 7ngrng leges! idendiangiedeoriéopprimees contipnt @hudrexysthyl-
monanbr e hydﬂﬁﬁﬂWQ?en | e polynbre résul t ant est un hyqrogel . 14 EP O
396:376 B1_ Lii qillllll Il L Un article selon | a

r evendi cat ?or*’“?a“"iﬂeaﬁgm @cfﬁ‘?f‘d"Faém}‘rﬁ'l Mg deyel ' r"éﬂaﬁ?ﬁ) F9 RISFPQIYRErRE carfjent N-vynile
2- hydro%? hyY" aWﬂFacrylate 9. Un article selon la revendication 7, dans

| equel "l e %j llﬁln seIOIP CIUIC% u(e) dgsnrbvreﬁél?a onstf ! yful}-%tv ntﬁ ge ood\ﬁlct ngoir rol l done.

10. Un art i@ TEPS] qui co UEdA T une

lentille dﬁe&gmag s%’-kr IBtat %YEQQM%M&”%SDOW | Etat contractant sulvant:

ES 10 1.,Un proced4 pour preparer un article polynerique teint, qui

conprend pel WKBHbSHEE pbid pfrdpardl LS biBsie %mf@man&m bl BSmpHiAd GRRRERSr un ou plusieurs
ant hr aqui noneomyidikreb 8t Un@bMpYse arBratiindneiyant  formule générale: _ _
Hss ORuX K> 20 X H R 25 dans |l aquelle: R d~note un radical divalent

avec 1 12 atones de carbone; et X denote un radical organi que non-sature
pol yrnnmé sabl e. 30 2. Un proced6 selon | a reWsodidation 1, dans |oquel R
dénot e un radi cal ph~nyl bneal kyl bne avec | ‘% 12 %tomes de carbone. a

Un proc~d6 selon | a revendication Qi cation 2, dans |oquel X
est -Y-CO C(Z)=CH2, dans ss XN -NH et Z est hydrogen
ou ngrhyl. 4. Un procede selon lla rev dans | equel Y est -0-.

5. Un pﬁbcede sel on qui conque d4 $ fos, dans lequol le
conpoa ant hraqui none 40 est acryl oxyet hyl ) ph6nylam o
ant hr aqui none. '

(o] H/N\ /X

R
25
dans laquelle:
R dénote un radical divalent avec 1 & 12 atomes de carbons; et
X dénote un radical organique non-saturé polymérisable.
30
2. Un procédé selon la revendication 1, dans lequel R dénote un radical phénylénealkyléne avec jusqu'a
12 atomes de carbone.
3. Un procédé selon la revendication 1 ou la revendication 2, dans lequel X est -Y-CO-C{Z)=CH., dans
35 lequel Y est -O- ou -NH- et Z est hydrogen ou méthyl.
4. Un procédé selon la revendication 3, dans lequel Y est -O-.
- 6. Un procédé selon quiconque des revendic; Jprécédantes, dans lequel le composé anthraquinone
40 est 1,4-bis(4(2-méthacryloxyéthyl)phénylaiine)anthraquinone.

6. Un procédé selon quiconque des revendications prédédantes, dans lequsl le mélange de précopolyme-
‘res comprend un monomére hydrophile, et le polymére résultant est un hydrogel.

4 7. Un procédé selon la revendication 6, dans lequel le mélange de précopolyméres contient 2-hydroxyé-
thyl-metacrylate.

8. Un procédé selon la revendication 6, dans lequel le mélange de précopolyméres contient N-vinyle
pyrrolidone.

9. Un procédé selon quiconque des revendications précédantes, dans lequel une lentille de contact molle
‘est formée.

10. Un article formé par polymérisation d'un mélange de précopolymdres qui comprend un ou plusieurs
65 comonoméres et un composé anthraquinone ayant la formule générale:
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- -
a

6. Un proced6 sel on qui conque des revendi cations prdc~dantes, dans quuel

| e nel ange de pr copol ynb- res conprend un nononere hyﬁrﬁbﬁr1e K

pol ynbre resultant est un hydrogeEP 03% 376 BIn proc6de s ion
6, dans lequel |e nelange de precopol ynbres contient 2- m(!g ‘ﬂ"ﬂﬂﬂlﬂm
thyl -nmetacrylate. 8. Un proc~d4 selon | a revendication, ; equel te
nmel ange de prdcopol ynbres contient N-vinyle pyrrolidone. 60 9. Un proc~di
sol on qui conque des revendi cations precedaM~es.~fdans | oquel une lentille de
confact nolle est fornge. 10. Un articlg par “pol yneri sation d' un

nel &ge de pr6copol ynbres qui co conononbr es
et un conpos6 ant hraqui none aygs 10 o

X H B dans | aquelle: 16 di valent avec 1 A
12 atonmes de carbone; et X ddnk i cB gani que non-saturd
pol ym-risable. 11. Un article sale cation 10, dans |oquel |edit
conpose ant hraqui none est tel que dfini qui cogque des revendi cations
2-5. 25 30 35 40 45 50 66 ng ~p”
dans laquelle:
18 R dénote un radical divalent avec 1 & 12 atomes de carbone; et

X dénote un radical organique non-saturé polymérisable.

41. Un article selon la revendication 10, dans leque! ledit composé anthraquinone est tel que défini dans
quiconque des revendications 2-5. ,

\/20
25

30

35

40 = R e
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