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Description 

This  invention  relates  to  soft  contact  lenses  of  a  kind  which  are  formed  from  a  hydrated  lightly  cross- 
linked  copolymer. 

5  A  large  body  of  prior  art  exists  which  relates  to  the  production  of  copolymer  structures  suitable  for 
manufacture  of  contact  lenses.  For  many  years  the  contact  lens  industry  has  been  striving  to  produce  a 
contact  lens  polymer  which  when  hydrated  will  possess  good  mechanical  strength  so  that  it  can  be  handled 
normally  without  risk  of  damage,  good  oxygen  transmission  characteristics  and  the  ability  to  be  accurately 
machined  or  moulded  into  lens  forms  of  desired  variety. 

w  In  practice,  improvement  in  one  property  has  tended  to  result  in  deterioration  of  one  of  the  other 
properties  listed  above  so  that  a  compromise  in  these  desired  properties  has  had  to  be  accepted. 

It  has  now  been  discovered  that  when  a  specially  selected  monomer  mixture  is  polymerised  under 
defined  conditions,  a  copolymer  can  be  produced  which  possesses  the  above  properties  in  a  highly 
desirable  combination. 

15  According  to  the  present  invention,  there  is  provided  a  soft  hydrogel  contact  lens  which  is  formed  form 
a  hydrated,  cross-linked  copolymer  of  a  monomer  mixture  comprising  N-vinyl  pyrrolidone  (NVP)  and  a 
short  chain  alkyl  acrylate  and/or  methacrylate  having  up  to  6  carbon  atoms  in  the  alkyl  chain,  in  the  weight 
ratio  of  from  about  1.75:1  to  2.25:1,  an  unsaturated  carboxylic  acid  and  a  cross-linking  monomer,  the 
monomer  mixture  containing  a  majority  of  NVP  and  alkyl  acrylate  and/or  methacrylate  and  having  been 

20  polymerised  using  a  chemical,  free  radical  initiator  and  wherein  the  short  chain  alkyl  acrylate  and/or 
methacrylate  component  optionally  contains  up  to  5%  by  weight  of  a  higher  alkyl  acrylate  and/or 
methacrylate. 

The  cross-linking  agent  is  normally  employed  in  an  amount  of  5%  or  less  by  weight  of  the  monomer 
mixture,  preferably  up  to  1%  by  weight. 

25  In  general,  the  unsaturated  carboxylic  acid  is  methacrylic  acid  (MA)  or  acrylic  acid  although  other  short 
chain  acids  containing  up  to  five  carbon  atoms  may  be  employed.  Although  the  proportion  of  unsaturated 
acid  which  is  present  in  the  monomer  composition  is  not  critical  so  far  as  the  upper  limit  is  concerned,  we 
normally  prefer  to  use  not  more  than  10%  by  weight  of  the  unsaturated  acid.  The  water  content  of  the  lens 
increases  with  increasing  amount  of  acid  and  best  results  are  obtained  when  methacrylic  or  acrylic  acid  is 

30  used  in  an  amount  of  from  about  0.9  to  5%  by  weight  of  acid.  Preferably,  the  lens  should  have  a  water 
content  of  70  to  80%  or  more.  The  main  benefits  of  the  present  invention  are  obtained  when  the  resulting 
copolymer  is  hydrated  or  treated  prior  to  use  in  an  alkaline  aqueous  solution.  Preferably,  the  solution 
employed  is  a  saline  solution  having  a  pH  of  about  7.4  to  9.  Treatment  of  the  copolymers  with  an  aqueous 
alkaline  solution  as  described  in  U.K.  Patent  No.  1  ,548,1  58  results  in  the  formation  of  alkali  metal  or  alkaline 

35  earth  metal  carboxylate  groups  by  reaction  with  the  free  carboxylic  groups  in  the  copolymer.  Preferably, 
the  pH  of  the  saline  solution  is  raised  by  adding  a  sodium  or  potassium  carbonate  or  bicarbonate  but  other 
salts  which  form  alkaline  solutions  may  be  used  as  described  in  the  above  mentioned  British  Patent.  This 
treatment  results  in  a  marked  increase  in  the  water  content  of  the  hydrated  copolymers  and  also  in  their 
oxygen  permeability. 

40  Short  chain  alkyl  acrylates  or  methacrylates  having  up  to  about  5  to  6  carbon  atoms  in  the  alkyl  chain 
may  be  employed  either  as  single  monomers  or  mixtures  of  monomers.  Preferably,  however,  either  the 
whole  or  a  substantial  proportion  of  the  alkyl  acrylate  or  methacrylate  consists  of  methyl  acrylate  or  methyl 
methacrylate  (MMA),  or  mixtures  with  alkyl  acrylates  and  methacrylates  in  which  the  alkyl  group  contains  2 
to  4  carbon  atoms.  For  example,  methyl  acrylate  or  methacrylate  admixed  with  up  to  about  30%  of  butyl 

45  acrylate  or  methacrylate  may  be  advantageously  used.  Enhanced  flexibility  is  obtained  by  incorporating  a 
minor  proportion,  e.g.  up  to  about  5%,  of  a  higher  alkyl  methacrylate  or  acrylate,  e.g.  2-ethylhexyl 
methacrylate,  in  the  alkyl  acrylate  or  methacrylate  component  of  the  monomer  mixture. 

A  chemical  polymerisation  initiator  is  added  to  the  monomer  mixture  to  initiate  polymerisation. 
Irradiation  treatment,  e.g.  with  a  gamma  ray  source,  either  during  or  after  polymerisation  should  be 

so  avoided  since  it  has  been  found  that  such  treatment  adversely  affects  the  mechanical  properties  of  the  final 
polymer.  As  initiator  AIBN  (Azobisisobutyronitrile)  is  preferred  though  other  chemical  free  radical  initiators 
may  be  employed.  The  proportion  of  chemical  initiator  used  in  the  monomer  compositions  varies 
according  to  whether  the  copolymer  is  to  be  used  for  cast-moulded  lenses  or  for  producing  larger  buttons 
or  work-pieces  intended  to  be  machined  to  finished  size.  In  general,  a  larger  proportion  of  initiator  is 

55  necessary  when  moulding  lenses  directly  from  the  monomer  mixture.  We  prefer  to  employ  a  chemical 
initiator  in  an  amount  of  from  about  .04  gms  of  initiator  per  100  gms  of  monomer  to  about  1  gm  of  initiator 
per  100  gms  of  monomer.  The  reason  for  the  difference  in  the  amount  of  initiator  employed  is  not 
completely  understood  but  one  reason  maybe  that  the  moulds  employed  for  direct  moulding  or  casting  of 
lenses  are  commonly  made  from  polypropylene  which  contains  materials  which  inhibit  polymerisation.  In 

eo  producing  buttons  or  cylindrical  work-pieces  for  machining  lenses  PTFE  moulds  are  commonly  employed. 
The  copolymers  of  the  present  invention  are  particularly  suitable  for  casting  directly  to  lenses  which 

then  need  only  edge  finishing  and  hydration  to  form  the  finished  lens.  In  casting  such  lenses,  we  prefer  to 
maintain  the  composition  while  in  the  polypropylene  moulds  in  a  nitrogen  purged  oven  for  about  20  to  24 
hours  at  about  40°C  thereafter,  raising  the  temperature  for  about  1  hour  to  80°C  and  finally  heating  the 

65  lenses  at  120°C  in  a  vacuum  oven  for  about  4  hours.  In  the  case  of  moulded  buttons  or  work-pieces  a 

2 



preferred  polymerisation  proceoure  is  xu  iruruuu^  u,c  ~  lltcKorfnrahout 
initiator  into  suitably  sized  PTFE  moulds  and  submerging  these  m  a  water  bath  held  at  about  55  C  for  about 

20  hou  s,  followed  by  raising  the  temperature  to  80°C  for  about  2  hours.  Finally,  a  cure  o  about  1  hour  a 

120X  in  a  vacuum  oven  follows  this  treatment.  The  following  Examples  will  illustrate  the  present 

invention: 

Example  1 
A  homogeneous  casting  mixture  was  prepared  by  thoroughly  mixing  t o B ^   ^ ^ ' ^ ^ S h i ?  

acid  (3  22  ams)  purified  methyl  methacrylate  (32.18  gms)  and  N-vmyl  pyrrohdone  (64.37  gms)  together 

with  s M m ^ w ^ M A )   (23  gms).  As  chemical  initiator  AIBN  was  employed  at  the  rate  of  .05  gms  per 
m a ^ S ^ S ^ ^ ^ M A   mixture  was  degassed  by  application  of  a  vacuum  and  was  then  added 

to  PTFE  moulds  sealed  and  immersed  in  a  water  bath  for  20  hours  at  55°C  followed  by  
_  racing  the 

temperature  to  80°C  for  2  hours.  The  resulting  buttons  were  removed  from  the  mould  and  then  heated  or  1 
hoTat  S c   In  a  vacuum  oven.  Lenses  were  cut  by  lathing  from  the  resultant  buttons  and  the  resultmg 

lenses  were  hydrated  by  soaking  in  a  sodium  bicarbonate-saline  solution  at  a  pH  of  7 . 4 . . . .  
Thrabove  procedure  was  then  repeated  except  that  the  lenses  were  directly  cast  and  cured  by  heatmg 

initially  for̂   2  hour  at  40°C  in  a  nitrogen  purged  oven  followed  by  1  hour  at  80°C  in  the  same  oven  or  4 

including  the  water  content  refractive  index  and  swell  factors  o  the  resultmg 

lenses  are  shown  in  the  following  Table  1.  In  this  Table  "Dia"  means  Lens  Diameter  and  "BC"  means  Base 

Curve. 
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The  above  proceaure  was  repeaxea  usiiiy  uioaamc  ioiouvc  —  -  .  •  -  . 
lount  of  methacrylic  acid  in  the  monomer  mixture.  The  precise  proport.ons  are  shown  in  the  attached 

ble  2.  Again,  lenses  were  made  by  direct  moulding  and  by  lathing  and  the  properties  of  these  lenses  are 

°  WaterTcobntent  is-related  to  the  oxygen  permeability  of  the  hydrogel  polymers  and  in  general  the  higher 

3  water  content,  the  greater  the  oxygen  permeability.  This  is,  however,  not  the  only  factor  and  two 

lymer  hydrogels  having  the  same  water  content  may  have  different  oxygen  permeabilities.  Table  3 

ows  in  graphical  form  the  relationship  between  the  amount  of  methacrylic  acid  in  the  monomer  mixture 

ainst  the  water  content  and  the  linear  swell  factor  of  the  resulting  hydrogels.  As  can  be  seen  from  this 

aph  water  contents  in  the  range  of  70  to  76%  are  obtained  using  methacrylic  acid  in  amounts  of  about  1 

3.5%  of  acid. 
MONOMER  COMPOSITIONS  (PARTS  BY  WEIGHT) 

TABLE  2 

Example  2  Example  3  Example  4  Examples  Example  6  Example  1 

\jp  60.SU  OO.CSZ  oa.ug 

MA  32.95  32.91  32.82  32.50  32.29  32.18 

lA  0.92  1.04  1.31  2.27  2.91  3.22 

MA  0.23  0.23  0.24  0.23  0.23  0.23 

100.00  100.00  100.00  100.00  100.00  100.00 
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The  oxygen  transmission  characteristic  ot  me  poiymers  prouuueu  m  cAaiuyio  ■  u=0m  u..^..y 
jsted  in  the  form  of  a  contact  lens  having  a  centre  thickness  from  about  .06  to  .3  mm.  Such  thicknesses 
over  a  wide  range  of  conventional  thicknesses  for  contact  lenses.  The  results  of  these  tests,  which  were 
arried  out  using  the  procedure  described  by  Hill  and  Fatt,  indicate  that  the  polymers  of  the  present 
wention  when  formed  into  contact  lenses  exhibit  a  oxygen  transmission  rate  which  is  exceptionally  high 
nd  which  when  tested  on  a  0.06  mm  central  thickness  contact  lens,  was  not  significantly  different  from  the 
ituation  where  no  lens  was  used.  Such  a  result  indicates  that  lenses  made  in  accordance  with  the  present 
ivention  could  be  safely  worn  for  an  extended  period  e.g.  several  months  without  removal.  A  graphical 
idication  of  the  results  of  the  oxygen  transmission  rate  of  the  lens  is  shown  in  the  attached  Table  4  which 
5  a  graphical  plot  showing  the  percentage  oxygen  equivalent  against  centre  thickness  of  the  lens.  It  will  be 
ppreciated  that  21%  represents  a  condition  where  no  lens  is  worn  at  all. 

.ABLE.  <* 

E 

■'•0  I 

18.0  . 

15.0  

>5  S  , 2 ' 0  15  x  O 

-  9 . 0  

I   6 . 0  

3 . 0  

U.  1U 0.20  0.30  0.^0  0.50  0 . 6 0  

CENTRE  THICKNESS  (mm) 

Despite  the  very  high  oxygen  permeability  characteristics  ot  tne  poiymers  m  d^u.ua„u0  ™,„.  «,.» 
invention  they  do  show  improved  tensile  strength  as  compared  with  conventional  lenses.  Thus,  for 

example,  the  polymer  produced  in  accordance  with  Example  4  of  the  present  invention  is  compared  in 
Table  5  below  with  a  copolymer  of  methyl  methacrylate  and  NVP  cross-linked  with  the  same  amount  of 

allyl  methacrylate  but  containing  no  methacrylic  acid. 

I  ABLE  O 
MECHANICAL  PROPERTIES  (CAST  SHEETS) 

Sample 

water 
Content 
(%  w/w) 

I  ensue 
Strength 
(kg  cm-2) 

Strength 
(kg  cm-1) 
(Initiation/ 

Propagation 

1.  Example  4 /u 

2.  Copolymer  of  MMA  and  NVP  (MMA/rovr  = 
so  1  :2.865  wt  ratio)  cross-linked  with 

0.23%  AMA  on  monomers /  1 

65 

3.  Polyhema  cross-linked  witn 
0.5%  EGDM oo 
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Material  Samples  2  and  3  are  polymers  not  in  accordance  with  the  invention  and  are  for  comparison. 
The  improved  mechanical  properties  of  Sample  1  (in  accordance  with  the  invention)  over  Sample  2  (no 

acid  and  larger  proportion  of  NVP)  are  believed  to  be  a  consequence  of  the  presence  in  Sample  1  of  a 
higher  concentration  of  reinforcing  hydrophobic  (MMA)  domains. 

5  This  comparative  copolymer  when  hydrated  under  the  same  conditions  contained  71%  of  water.  As 
will  be  seen,  the  tensile  strength  of  the  Example  4  copolymer  was  over  twice  that  of  the  comparative 
hydrated  copolymer  and  there  is  a  similar  improvement  in  the  tear  strength  of  the  material. 

Claims 
10 

1  .  A  soft  hydrogel  contact  lens  which  is  formed  from  a  hydrated,  cross-linked  copolymer  of  a  monomer 
mixture  comprising  N-vinyl  pyrrolidone  (NVP)  and  a  short  chain  alkyl  acrylate  and/or  methacrylate  having 
up  to  6  carbon  atoms  in  the  alkyl  chain,  in  the  weight  ratio  of  from  about  1.75:1  to  2.25:1,  an  unsaturated 
carboxylic  acid  and  a  cross-linking  monomer,  the  monomer  mixture  containing  a  majority  of  NVP  and  alkyl 

is  acrylate  and/or  methacrylate  and  having  been  polymerised  using  a  chemical,  free  radical  initiator  and 
wherein  the  short  chain  alkyl  acrylate  and/or  methacrylate  component  optionally  contains  up  to  5%  by  « 
weight  of  a  higher  alkyl  acrylate  and/or  methacrylate. 

2.  A  lens  according  to  claim  1  wherein  the  unsaturated  carboxylic  acid  comprises  from  about  0.9  to  5% 
by  weight  of  the  monomer  mixture. 

20  3.  A  lens  according  to  claim  1  or  2  wherein  the  acid  is  methacrylic  or  acrylic  acid. 
4.  A  lens  according  to  any  one  of  the  preceding  claims  wherein  the  chemical  initiator  is  employed  in  an 

amount  of  from  about  0.04  to  1  gram  per  100  grams  of  monomer. 
5.  A  lens  according  to  any  one  of  the  preceding  claims  wherein  the  cross-linking  agent  is  present  in  the 

monomer  mixture  in  an  amount  of  up  to  1%  by  weight. 
25  6.  A  lens  according  to  claim  5  wherein  the  cross-linking  agent  is  ally!  methacrylate. 

7.  A  lens  according  to  any  one  of  the  preceding  claims  wherein  the  copolymer  contains  alkali  metal  or 
alkaline  earth  metal  carboxylate  groups  resulting  from  treating  the  copolymer  with  an  aqueous  solution 
having  a  pH  greater  than  7  and  containing  alkali  metal  or  alkaline  earth  metal  cations. 

8.  A  lens  according  to  any  one  of  the  preceding  claims  which  has  a  water  content  of  from  70  to  80%. 
30  9.  A  method  of  producing  a  soft  hydrogel  contact  lens  which  comprises  preparing  a  polymerisation 

mixture  comprising  NVP  and  an  alkyl  acrylate  and/or  methacrylate,  wherein  the  alkyl  group  contains  from  1 
to  4  carbon  atoms,  wherein  the  alkyl  acrylate  and/or  methacrylate  optionally  contains  up  to  5%  by  weight  of 
a  higher  alkyl  acrylate  and/or  methacrylate,  in  the  weight  ratio  of  from  about  1.75:1  to  2.25:1,  0.9  to  10%  by 
weight  of  an  unsaturated  carboxylic  acid  and  up  to  5%  by  weight  of  a  cross-linking  monomer,  inducing 

35  polymerisation  of  said  mixture  solely  by  means  of  a  chemical,  free  radical  initiator,  forming  a  lens  and  then 
treating  the  resulting  lens  with  an  aqueous  solution  having  a  pH  greater  than  7  to  convert  free  carboxylic 
acid  groups  to  carboxylate  groups. 

10.  A  method  according  to  claim  9  wherein  the  lens  is  formed  by  casting  the  polymerisation  mixture  in 
a  mould. 

40 
Patentanspriiche 

1.  Weiche  Hydrogel-Kontaktlinse,  die  aus  einem  hydrathaltigen,  vernetzten  Copolymer  eines 
Monomergemisches  aus  N-Vinyl-pyrrolidon  (NVP)  und  einem  kurzkettigen  Alkylacrylat  und/oder 

45  -methacrylat  mit  bis  zu  6  Kohlenstoffatomen  in  der  Alkylkette,  in  einem  Gewichtsverhaltnis  von  ungefahr 
1,75:1  bis  2,25:1,  einer  ungesattigten  Karbonsaure  und  einem  vernetzten  Monomer  gebildet  ist,  wobei  das 
Monomergemisch  eine  Mehrheit  an  NVP  und  Alkylacrylat  und/oder  -methacrylat  aufweist  und  unter 
Verwendung  eines  chemischen,  freien  Radikalinitiators  polymerisiert  worden  ist  und  worin  die  kurzkettige 
Alkylacrylat-  und/oder  -methacrylatkomponente  wahlweise  bis  zu  5  Gew.-%  eines  hoheren  Alkyiacrylats 

so  und/oder  -methacrylats  enthalt. 
2.  Linse  nach  Anspruch  1,  worin  die  ungesattigte  Karbonsaure  ungefahr  0,9  bis  5  Gew.-%  des 

Monomergemisches  enthalt. 
3.  Linse  nach  Anspruch  1  oder  2,  worin  die  Saure  Methacryl-  oder  Acrylsaure  ist. 
4.  Linse  nach  einem  der  vorhergehenden  Anspriiche,  worin  der  chemische  Initiator  in  einer  Menge  von 

55  ungefahr  0,04  bis  1  Gramm  pro  100  Gramm  Monomer  verwendet  wird. 
5.  Linse  nach  einem  der  vorhergehenden  Anspruche,  worin  das  vernetzte  Mittel  im  Monomergemisch 

in  einer  Menge  bis  zu  1  Gew.-%  vorliegt. 
6.  Linse  nach  Anspruch  5,  worin  das  vernetzte  Mittel  Allylmethacrylat  ist. 
7.  Linse  nach  einem  der  vorhergehenden  Anspruche,  worin  das  Copolymer  Alkalimetall-  oder 

60  alkalische  Erdmetallcarboxylatgruppen,  die  durch  die  Behandlung  des  Copolymers  mit  einer  wasserigen 
Losung  mit  einem  grolSeren  pH-Wert  als  7  und  mit  Alkalimetall-  oder  alkalische  Erdmetallkationen 
entstehen,  enthalt. 

8.  Linse  nach  einem  der  vorhergehenden  Anspruche,  die  einen  Wassergehalt  von  70  bis  80%  aufweist. 
9.  Verfahren  zur  Herstellung  einer  weichen  Hydrogel-Kontaktlinse,  das  die  Herstellung  eines 

65  Polymerisationsgemisches  aus  NVP  und  einem  Alkylacrylat  und/oder  -methacrylate,  worin  die  Alkylgruppe 

8 
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ines  hoheren  Alkylacrylats  und/oder  -methacrylats,  im  Gewichtsverhaltms  von  ungefahr  1  75:1  bis  ,2  L25.  1  , 
Tbis  10  G e S   einer  ungesattigten  Karbonsaure  und  bis  zu  5  Gew  %  eines  vernetzten  Monomera 

ntha  it  die  Polymerisation  des  Gemisches  nur  mittels  eines  chemischen,  re.en  Rad.kal.nit.ators  d,e 
S u n g   einer  Linse  und  anschliefcend  die  Behandlung  der  entstandenen  Linse  mit  einer  wassengen 
Sung  mit  einem  groBeren  pH-Wert  als  7  zur  Umwandlung  der  freien  Karbonsauregruppen  ,n 

^ a K ^ p r u c h   9.  worin  die  Linse  hergeste.lt  wird,  indem  das  Polymerisationsgemisch  in 

sine  Form  gegossen  wird. 

levendications 

1  Une  lentille  de  contact  en  hydrogel  souple  qui  est  formee  a  partir  d'un  copolymere  reticule  ̂ hydrate 

fun  melange  de  monomeres  comprenant  de  la  N-vinylpyrrolidone  (NVP)  et  un  - c ^ a ^ o u   methac^ate 
J'alkyle  a  cha.ne  courte  dont  la  chatne  alkylique  compte  au  maximum  6  atomes  de  ^ ^ " ^ " " ^ P P 0 ^  
n  oo  ds  d'environ  1,75:1  a  2,25:1,  un  acide  carboxylique  insature  et  un  monomere  reticular*,  le  melange 

£  monomeVe  contenant  une  ma  eure  partie  de  NVP  et  d'acrylate  et/ou  methacrylate  d'a  kyle  et  ayant  e  e 
o l y S X   au  moye  d'un  initiateur  radica.aire  chimique,  et  le  composant  acrylate  atfou  me  hacry  a  to 

falkyle  a  chatne  courte  contenant  facultativement  jusqu'a  5%  en  po.ds  d'un  acrylate  et/ou  methacrylate 

^ T u n e t e X   selon  la  revendication  1,  dans  laquelle  I'acide  carboxylique  insature  constitue  environ 

^ U n ^ T ^   2,  dans  laquelle  I'acide  est  I'acide  methac^.ique  ou 

aCrY4q  Une  lentille  selon  I'une  quelconque  des  revendications  precedentes,  ^ ^ n J ^ ^  
chimique  est  utilise  en  une  quantite  d'environ  0,04  a  1  gramme  pour  100  a ™ ™ 5 * *  

5  Une  lentille  selon  I'une  quelconque  des  revendications  precedentes,  dans  laquelle  I  agent  refculant 

est  present  dans  le  melange  de  monomeres  en  une  quantite  d'au  maximum  1/o  en  P ™ *  
6.  Une  lentille  selon  la  revendication  5,  dans  laquelle  I'agent  reticulant  est  le  methacry  at  a  da  Me. 

7  Une  lentille  selon  I'une  quelconque  des  revendications  precedentes,  dans  laquelle  le  copolymere 
contLt  des  groupe  ^carboxy^?es  de  metal  alcalin  ou  metal  alcalino-terreux  qui  resultent  du  tra.tement  du 
c o S m e r e   p'ar  une  soTutL'aqueuse  ayant  un  pH  superieur  a  7  et  contenant  des  cations  de  metal  alcalin 

°U  t S n e a S m e ? e i o n   Yune  quelconque  des  revendications  precedentes,  dont  la  teneur  en  eau  est  de  70  a 

8°%9  Un  precede  de  production  d'une  lentille  de  contact  en  hydrogel  souple,  qui  consiste  a  preparer  un 

melange  de  poTymStion  comprenant  de  la  NVP  et  un  acrylate  et/ou  methacrylate  d  a  .Ikyto  don  :  la  groupe 
X l e   compte  1  a  4  atomes  de  carbone,  dans  lequel  I'acrylate  et/ou  methacry  ate  d  alkyle  contient 
?acu  ?atirment  usqu'a  5%  en  poids  d'un  acrylate  et/ou  methacrylate  d'alkyle  superieur,  en  un  rapport  en 
S d s   d!enr0n  75:1  a  2,25:1,  0,9  a  10%  en  poids  d'un  acide  carboxylique  insature  et  jusqu'a  5%  en  po.ds 
d°un  monomere  reticulant,  a  provoquer  la  polymerisation  dudit  melange  un.quement  au  moyen  I  un 
mit"at™r  S \ a t o ™ t o i q u e %   former  une  lentille,  puis  a  traiter  la  lentille  resultante  par  une  solut.on 
S e u s e r y a n t   û i  7pH  I  HSpWeur  a  7  pour  convertir  les  groupes  acide  carboxylique  l.bres  en  groupes 

carboxylates.^^  _  ^   ^  revendication  9,  dans  lequel  on  forme  la  lentille  en  coulant  le  melange  de 

polymerisation  dans  un  moule. 
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