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given numberofcastmouldings, is generallyoftheor- der of 50% or less. This
invention relates to the manufacture of con-  The method described In U.S.
Patent No. tact lenses by cast moulding technology, and in par-  4,284,399
(assigned to American Optical Corpora- ticularto disposable plastics
material moulds for cast-   5   tion) does not provide a means for the
mould mem- Ing contact lenses.                               bers to move
towards each other during polymerisa- Contact lenses are traditionally
manufactured by  ton other than by deformation of the surfaces of the
several means including "lathing", spin casting" and  mould members, which
appears to be assisted by the "cast moulding Each of the above methods
possess-  loading of the assembled members with a weight of es advantages
In terms of the cost of production of  10  "two to three pounds. The
deformation of the surfac- lenses or the variety of lens designs and
materials  es of the mould members can be expected to result which may be
produced. Cast moulding offers signif-  in loss of optical quality in the
moulded lens. icant advantages in respect of relatively low cost of  The
method can further suffer from imperfec- capital plant employed in the
production process as  tons in the lens edge which is formed against the
well as low unit cost of production while being utilis-  15  junction line
between the two mould members. Mis- able over a wide range of polymeric
materials.    alignment of the mould members on assembly of the Present
methods of cast moulding described in  members prior to polymerlsation of
the lens forming U.S. Patent No. 4,208,364 (Shepherd) and U.S. Pa-  monomer
may occur due to variation in the actual size tent No. 4,284,399 (assigned
to American Optical  of the mould members produced from given tooling at
Corporation) suffer in practice from relatively low pro-  20  different
times. Any such misalignment will result in a duction yields due to defects
in or originating from the  deformation of the lens edge. edge of the cast
lens, and In the case of the method  Afurtherlimitation of the method
described in the described in U.S. Patent No. 4,209,289 (assigned to
American Optical patent lies in the fact that the con- American Optical
Corporation), from numerous in-  figuration of the portion of the female
mould member stances of poor optical quality.              25  at the point
where the edge is formed against such U.S. 4,208,364 (Shepherd) teaches the
casting  member, being of disadvantageous cross-sectional of a lens between
two disposable plastic mould mem-  form and minute dimensions, does not
lend itself to bers one of which is provided with a deformable lip
production by the injection moulding process speci- which facilitates the
relative movement of the mould  fled in the patent The lens edge form shown
in the members towards each other in order to compensate  30  patent could
not therefore be effectively moulded for the shrinkage of the lens polymer
which occurs  without deformation resulting from imperfections in during
polymerisation. Said movement maintains    the said portion of the female
mould member. contact between the optical surfaces of the mould    It Is an
object of the present invention to over- members and the lens polymer thus
ensuring good   come the described edge-related problems by provid- optical
quality of the lens. However, said deformable  35  ing a mould and a method
which will result In an ac- lip againstwhich the edge of the lens is
formed, being  ceptable edge form while at the same time providing of a
disadvantageous cross-sectional form and min-  a means for the mould
members to move towards ute dimensions, is difficult to produce to the
required  each other In order to compensate for shrinkage degree of
precision by the specified injection mould-  which occurs during the
polymerization of the lens ing process.                                 40
forming monomer. The resulting lens edges frequently exhibit Imper-  A
further object of the Invention is to provide a fections which may become
more pronounced during  configuration for the respective mould members the
process of removing the formed lens from the as-  which can be readily
moulded by a conventional Injec- sembled mould members. Such imperfections
exist-  tion moulding process such that the lens edge form Ing In the edge
of the lens often cause the lens to be   45  described may be reliably
achieved utilizing the said judged as unfit for use. In addition, such
imperfec-  mould members. tons often form sites for the initiation of
cracks which  The above-mentioned US-A-4208364 describes may propagate into
the lens providing further cause  a plastics material mould for casting a
contact lens for rejection of the lens on inspection.          from curable
material which shrinks during curing, A further limitation of the method
taught in the   50  said mould comprising: Shepherd patent results from
variable deformation of    male and female mould members adapted to fit the
described flexible lip which in turn results in vari-  together to define a
mould cavity; and ation of the edge thickness around the lens and, at
said male and female mould members each times, in unacceptable variation in
the lens centre  present a curved surface for moulding a respective
thickness.                                   55  desired optical surface of
a contact lens; As a result of the above deficiencies, the produc-   said
male and female mould members being tion yield of lenses manufactured- by
the Shepherd  adapted to permit the mould members to move to- method, being
the number of lenses produced from a  wards one another during curing of
said curable ma- 2  



3                  EP0383425B1                    4 terial introduced into
the mould cavity to cast a lens.  of disadvantageous cross-sectional form
and minute The present invention is characterized In that  dimensions.
While Figure 2b shows an idealised said male mould member has a shoulder
adja-  shape, In practice the shape tends to be variable and cent and
circumferentially surrounding Its optical  more as shown in Figure 2c.
curved surface;                              5       Figures 3a and 3b show
an embodiment of the said female mould member presents a gener-  present
Invention. A mould member 20 having a con- ally cylindrical surface
adjacent and circumferentially  vex optical surface 21 is generally
referred to as the surrounding its optical curved surface; and       male
mould member and the base curve of the cast said shoulder is a
circumferentially continuous  contact lens is formed against the optical
surface 21. slidable fit with said generally cylindrical surface  10  A
mould member22 having a concave optical surface when the mould members are
assembled to permit    23 is generally referred to as the female mould mem-
the mould members to move slidably towards one an-  ber and the anterior
surface of the cast contact lens other during curing of said curable
material intro-  is formed against the optical surface 23. The male duced
into the mould cavity to cast a lens.       and female mould members fit
together to define a In another aspect the invention provides a meth-  15
mould cavity 24 within which the lens is cast. od as set forth in claim II.
The mould members 20,22 may conveniently be Embodiments of the Invention
will now be descri-  manufactured by an Injection moulding process using
bed; by way of example only, with reference to the ac-  a thermo-moulding
polymer such as poly-propylene. companying drawings, In which:
The female mould member 22 is provided with a Figure 1a is a vertical
section through the prior  20  generally cylindrical surface 25 which may
be a right art Shepherd mould;                           circular
cylindrical surface or which may advanta- Figure 1b is an enlarged
fragmentary view of an  geously be of afrusto-conical form (as shown In
Figs. edge portion of the Shepherd mould;           3a and 3b) so as to
provide a lead-in for the opposing Figure 2a is a vertical section through
the prior  shoulder of the male mould member 20 which mates artAmerican
Optical mould;               25  with the said cylindrical surface 25 of
the female Figure 2b is an enlarged fragmentary view of an  mould member
upon assembly of the mould members idealized edge portion in that mould;
priorto polymerlsation of the lens monomer. The male Figure 2c is an
enlarged fragmentary view of an  mould member is provided with a shoulder
26 sur- actual edge portion of that mould;            rounding its optical
curved surface 21. The shoulder Figure 3a is a vertical section through a
mould ac-  30  presents a substantially right-angled corner formed cording
to the present Invention;             by the junction of a first annular
surface 27 facing the Figure 3b is an enlarged fragmentary view of an
female mould member and a second right circular cyl- edge portion of the
mould of Figure 3a;       Indrical surface 28. Figure 4 Is a vertical
section through a second   The female mould member 22 is assembled with
embodiment of a mould according to the Inven-  35  the male mould member 20
after first being charged tlon adapted for mounting on a lathing machine;
with a metered dose of monomeric material from and
which the contact lens will be formed by polymerisa- Figure 5 is a vertical
section through a third em-  tion. P olymerisation of the monomeric
material is bodiment of a mould according to the present in-  then effected
by heating the assembly in a waterbath vention.
40  or temperature-oontrolled oven or by other means Figures 1a and 1b show
the prior art Shepherd  familiar to those skilled in the art such as
ultra-violet mould having male and female mould members 10, 11  radiation
in which case at least one ofthe mould mem- the male member having a
deformable lip 12. The   bers must be formed from a material which Is
trans- practical disadvantages of this arrangement have  parent or
semi-transparent to such radiation. been described above, In particular
that the deform-  45  The edge 29 of the lens is formed between the able
lip 12, against which the edge of the lens Is  surface 27 of the shoulder
26 of the male mould and formed, is of disadvantageous cross-sectional form
a portion of the cylindrical or frusto-conical surface and minute
dimensions.                            25 of the female mould as shown in
Fig. 3b. The en- Figures 2a to 2c show the priorartAmerican Opt-  gagement
of the corner at the junction between the Ical mould having male and female
mould members  50  surfaces 27 and 28 of the shoulder of the male mould
15,16 provided with abutting annularseats 17,18. The  member against the
surface 25 of the female mould practical disadvantages of this arrangement
have  member provides a running seal between the two been described above,
in particular that the seats  members through which excess monomeric
material 17,18 do not provide means for the mould members  may escape from
the cavity contained between the to move towards each other during
polymerisation  55  two mould members during the progressive assembly other
than by deformation of the mould members. In  of the members. addition the
seat portion 18 of the female member,   During polymerisation of the
monomeric lens- against which the edge of the lens is formed, is again
forming material the male and female mould mem- 



3    5                  EP 0 383 425 B1                6 bers may approach
each other as the corner junction  assembled from onto the rotating spindle
41 of a la- of surfaces 27 and 28 of the shoulder of the male  thing
machine (not shown) which may have cutting mould member slides along the
surface 25 of the fe-  tool 42 to remove a portion 43 of the female mould
male mould member. The positioning of the male    member from the assembly
so as to expose the front mould member relative to the female mould member
5   surface and a portion of the edge of the cast lens 44. upon assembly of
the members may be determined    After removal of the female mould portion
43 the lens *  by appropriate adjustment of the stroke of the assem-  44
may be easily released from the male mould by bling means provided on a
machine within or upon  distortion of the mould surface which may be ach-
which the mould members are assembled,            leved by a simple
squeezing action applied at the Alternatively the mould members may be
provid-  10  base of the mould assembly. ed with mating flat ring surfaces
respectively marked  In another embodiment (not shown) the portion as 30
and 31 in Fig. 3a. In this case a hinging effect  or the female mould may
be removed with the lens which occurs at the Intersection of the surfaces
31  adhering to such portion from which it may subse- and 28 of the male
mould member permits the sur-  quentiy be detached by a squeezing action
applied faces of the mould members to move towards each   15  across the
diameter of the removed female mould other by means of the above described
sliding of the  portion. shoulder of the male mould member along the cyltn-
The removal of the female mould portion as drical or frusto-conical surface
of the female mould  above described may be advantageously performed
member. The male mould member may if required be  on a special purpose
machine (not shown) wherein weakened as shown at 32 by reduction of the
wall  20  the loading of the mould assembly onto the rotating thickness in
the region of the point of intersection of  spindle and the machining of
the portion ofthe female the surfaces 31 and 28 so as to facilitate the
above  mould are carried out automatically. described hinging effect.
The lens edge produced by the above described It will be noted that It is
not necessary to place any  moulds and methods 18 of an essentially
triangular load on the assembly during the polymerisation proc-  25
cross-section with its apex occurring at the approxi- ess. The shrinkage of
the monomeric material during  mate mid point of the edge. If a different
cross- polymerisation serves to draw the two optical surfac-  sectional
edge profile is required the moulded edge es together by a combination of
atmospheric pressure  may be polished by conventional lens edge polishing
and adhesion of the respective surfaces of the mould  means or by tumbling
the lens utilizing small glass members to the polymerising monomeric
material.  30  spheres in a manner similar to that used during the The
above described sliding fit between the surface  production, of
intra-ocular lenses. 25 of the female mould member and the opposing
Figure 5 shows a further embodiment comprising shoulder 26 of the male
mould member coupled with  a male mould member 50 and a female mould mem-
the hinging effect between surfaces 28 and 31 of the  ber 51. The male
mould has a convex optical surface male mould member minimises the
resistance to  35  52 and a shoulder 53 similar to shoulder 26 described
movement of the mould members towards each other  In relation to Figures 3a
and 3b. The female mould has under the influence of atmospheric pressure
and or  a generally cylindrical surface surrounding Its con- adhesive
attachment of the respective surfaces of the  cave optical surface 54. The
generally cylindrical sur- mould members to the polymerising monomeric ma-
face comprises first, second and third surfaces in terial.
40  succession away from the optical surface 54. The Fig. 3b is an enlarged
view of the mould members  first surface is a frusto-conical surface 55
tapering In the region where the lens edge 29 Is formed be-  outwardly at a
taper angle preferably in the range of tween the mould members. From this
it will be seen  from 5 to [err] for providing the slidable fit with the
that the configuration of each of the mould members  shoulder 53 of the
male member as described in re- in this region is such as to be readily
mouldable using  45  lation to Figure 3a and 3b. The second surface is sub-
conventional Injection moulding technology. Narrow  stantially a right
circular cylindrical surface 58 to im- and acutely angled cross-sections
such as may be  prove seating of the mould members together upon found In
the region of the lip 12 on the relevant mould  assembly. The third surface
is a frusto-conical sur- memberof Shepherd or in the extreme edge 18 ofthe
face 57 tapering outwardly away from the optical sur- female mould member
of American Optical have been 50  face. avoided. Both mould members of t he
present embodi-  The mould members are provided with opposing ment have
relevant cross-sections consisting of right  planar ring surface portions
58 and 59 similar to ring angles or obtuse angles which may be accurately
re-  surface portions 30 and 31 in Figure 3a and for a sim- produced by
conventional injection moulding techni-  ilar purpose. The female mould
member has a further quss  cylindrical portion 60 outwardly of the ring
portion 59, As shown in Fig. 4, the disposable mould mem-  and the inner
surface 61 of portion 60 is slightly 



bers may advantageously be designed incorporating  roughened. The ring
portion 58 of the male member a means 40 for mounting the mould members in
their  has an annular groove 62 close to Its outer edge to 4    7
EP 0 383 425B1                  8 produce an annular resilient beak 63
dimensioned to   drical surface (28), said external corner being be a
resilient fit within the roughened cylindrical por-  formed by the Junction
of said first and second tion 60. Accordingly, the beak and the roughened
por-  surfaces (27,28). tion provide a locking or ratchet effect as the
male member moves towards the female member during   5   4. A mould
according to any one of claims 1 to 3 assembly of the mould members and
during subse-       characterized in that said generally cylindrical quent
curing. This embodiment is particularly suitable  surface (25,55) of said
female mould member is for the casting of lenses from monomer mixtures with
a frusto-conical surface tapering outwardly away highly volatile
components, when the moulds must be   from the optical curved surface of
the female relatively firmly sealed together. During curing the   10  mould
member at a taper angle of up to substan- male mould member can travel
towards the female       tially 10. member to compensate for monomer
shrinkage, as with the earlier described embodiments.            5. A mould
according to any one of claims I to 3 characterized in that said generally
cylindrical 15     surface of said female mould member is substan- Claims
tally a right circular cylindrical surface. 1. A plastics material mould
for casting a contact  6. A mould according to any one of claims 1 to 3
lens from curable material which shrinks during    characterized In that
said generally cylindrical curing, said mould comprising:             20
surface of said female mould member (51) com- male  and  female  mould
members            prises first, second and third surfaces (55,56,57)
(20,22;50,51) adapted to fit together to define a  in succession away from
the optical curved sur- mould cavity; and
face of the female mould member, said male and female mould members
said first surface (55) is a frusto-conical each present a curved surface
(21 ,23;52,54) for  25  surface tapering outwardly away from the optical
moulding a respective desired optical surface of   curved surface of the
female mould member at a a contact lens;
taper angle of up to substantially [err], for provid- said male and female
mould members be-       ing said slidable fit with the shoulder (53) of the
ing adapted to permit the mould members to         male mould member, move
towards one another during curing of said  30      said second surface (56)
is substantially a curable material introduced into the mould cavity  right
circular cylindrical surface to improve seal- to cast a lens;
ing of the mould members together upon assem- characterized in that:
bly, and said male mould member (20,50) has a               said third
surface (57) is a frusto-conical shoulder (26,53) adjacent and
circumferentially  35  surface tapering outwardly away from the optical
surrounding Its optical curved surface;            curved surface of the
female mould member. said female mould member (22,51) pres- ents a
generally cylindrical surface (25,55) adja-  7. A mould according to any
one of claims 1 to 6 cent and circumferentially surrounding its optical
characterized in that said male and female mould curved surface; and
40      members (20,22;50,51) are provided with oppos- said shoulder
(26,53) is a circumferentially  ing planar ring surface portions (30,31;
58,59) continuous slidable fitwith said generally cylindri-  disposed
outwardly of the slidable f it region, said cal surface (25,55) when the
mould members are     opposing planar ring surface portions seating
assembled to permit the mould members to move      against one another when
the mould members slidably towards one another during curing of said  45
are assembled for curing the curable material to curable material
introduced into the mould cavity  cast a lens. to cast a lens. 8. Amould
according to claim 7 characterized In that 2. Amould according to claim 1
characterized in that  the planar ring surface portion (31) of the male
said shoulder (26,53) presents a substantially  50  member (20) is adapted
to create a circumferen- right-angled external corner in any cross-section
tial hinge zone (32) about which the surface por- around Its circumference.
tion can move pivotally to permit said relative movement of the mould
members during curing. 3. A mould according to claim 2 characterized in
that said shoulder (26,53) of said male mould member  55  9. A mould
according to any one of claims 1 to 8 



presents a first planar annular surface (27) per-  characterized In that
said male and female mould pendicular to the lens axis and facing the
female  members (50,51) are provided one each with a mould member, and a
second right circular cylin-   circumferential roughened or ratchet surface
(61) 5    7                   EP 0 383 425 B1                 8 produce an
annular resilient beak 63 dimensioned to    drical surface (28), said
external corner being be a resilient fit within the roughened cylindrical
por-  formed by the junction of said first and second tion 60. Accordingly,
the beak and the roughened por-  surfaces (27,28). tion provide a locking
or ratchet effect as the male member moves towards the female member during
5   4. A mould according to any one of claims 1 to 3 assembly of the mould
members and during subse-        characterized in that said generally
cylindrical quent curing. This embodiment is particularly suitable  surface
(25,55) of said female mould member is for the casting of lenses from
monomer mixtures with   a frusto-conical surface tapering outwardly away
highly volatile components, when the moulds must be    from the optical
curved surface of the female relatively firmly sealed together. During
curing the   10  mould member at a taper angle of up to substan- male mould
member can travel towards the female        tially 10. member to compensate
for monomer shrinkage, as with the earlier described embodiments.
5. A mould according to any one of claims 1 to 3 characterized in that said
generally cylindrical 15      surface of said female mould member is
substan- Claims                                                 tially a
right circular cylindrical surface. 1. A plastics material mould for
casting a contact  6. A mould according to any one of claims 1 to 3 lens
from curable material which shrinks during     characterized in that said
generally cylindrical curing, said mould comprising:              20
surface of said female mould member (51) com- male  and  female  mould
members             prises first, second and third surfaces (55,56,57)
(20,22;50,51) adapted to fit together to define a   in succession away from
the optical curved sur- mould cavity; and
face of the female mould member, said male and female mould members
said first surface (55) is a frusto-conical each present a curved surface
(21,23;52,54) for  25  surface tapering outwardly away from the optical
moulding a respective desired optical surface of    curved surface of the
female mould member at a a contact lens;
taper angle of up to substantially 10, for provid- said male and female
mould members be-        ing said slidable fit with the shoulder (53) of
the ing adapted to permit the mould members to          male mould member,
move towards one another during curing of said  30       said second
surface (56) is substantially a curable material introduced into the mould
cavity   right circular cylindrical surface to improve seal- to cast a
lens;                                    ing of the mould members together
upon assem- characterized in that:                        bly, and said
male mould member (20,50) has a                said third surface (57) is a
frusto-conical shoulder (26,53) adjacent and circumferentlally   35
surface tapering outwardly away from the optical surrounding its optical
curved surface;             curved surface of the female mould member. said
female mould member (22,51) pres- ents a generally cylindrical surface
(25,55) adja-  7. A mould according to any one of claims 1 to 6 cent and
circumferentially surrounding Its optical  characterized in that said male
and female mould curved surface; and                         40
members (20,22;50,51) are provided with oppos- said shoulder (26,53) is a
circumferentially  ing planar ring surface portions (30,31;58,59)
continuous slidable fitwith said generally cylindri-  disposed outwardly of
the slidable fit region, said cal surface (25,55) when the mould members
are      opposing planar ring surface portions seating assembled to
permitthe mould members to move        against one another when the mould
members slidably towards one anotherduring curing of said  45  are
assembled for curing the curable material to curable material introduced
into the mould cavity   cast a lens. to cast a lens. 8. A mould according
to claim 7 characterized in that 2. Amould according to claim 1
characterized in that   the planar ring surface portion (31) of the male
said shoulder (26,53) presents a substantially  50  member (20) is adapted
to create a circumferen- right-angled external corner in any cross-section
tial hinge zone (32) about which the surface por- around its circumference.
tion can move pivotally to permit said relative movement of the mould
members during curing. 3. A mould according to clalm 2 characterized in
that 



said shoulder (26,53) of said male mould member  55   9. A mould according
to any one of claims 1 to 8 presents a first planar annular surface (27)
per-   characterized in that said male and female mould pendicular to the
lens axis and facing the female   members (50,51) are provided one each
with a mould member, and a second right circular cylin-    circumferential
roughened or ratchet surface (61) 5    9                  EP 0 383 425B1
10 and a circumferential resilient beak (63) disposed  Formhailften jewells
gekrfimmte Oberflachen outwardly of the sildable fit region, whereby the
(21,23; 52,54) aufwelsen, mit welchen die opti- beak (63) and said surface
(61) engage one an-    schen Oberflachen einer Kontaktilnse formbar otherto
tend to lock the mould members together   sind, und wobel die belden
Formhalften derart when they are assembled for curing the curable   5
ausgelegt sind, daB dIeselben wahrend der Hir- material to cast a lens.
tung des In den Formhohlraum eingebrachten hartbaren Materials zur Formung
elner Kontakt- 10. A mould according to any one of claims 1 to 9     linse
gegeneinander bewegbar sind, dadurch ge- characterized in that said mould
members are      kennzelchnet, daB  die innere Formhalfte provided with
integral means (40) for mounting  lo  (20,50) eine Ringschulter (26,53)
aufwelst, wel- the assembled mould members onto the spindle      che die
jewellige optische Oberfliche umfangs- (41) of a lathing machine.
mAiig umglbt, wahrend die auSere FormhAlfte (22,51) eine im wesentlichen
zylindrische Ober- 11. A method of casting a contact lens from curable
flache (25,55) besitzt, weiche ebenfalls die op- material which shrinks
during curing, said method   t5  tisch gekrfrmmte Oberfliche umgibt, so daB
beim comprising:                                       Zusammenstecken der
belden Formhalften die- providing disposable male and female
Ringschulter (26,53) entlang ihres Umfangs el- mould members (20,22;50,51)
which fit together    nen kontinulerlichen Gleltkontakt gegen0ber der to
define a mould cavity and each present a       Im  wesendilchen
zyllndrischen  Oberflache curved surface (21,23;52,54) for moulding a re-
20  (25,55) bildet, damit wahrend des Abhirtvor- spective desired optical
surface of the contact   gangs des in den Formhohlraum zur Herstellung
lens;                                             der Kontaktlinse
eingegebenen hartbaren Mate- charging the female mould member with a
rials eine Bewegung zuelnander stattfinden predetermined dose of monomeric
material;         kann. assembling the charged female member  25 with the
male member;                          2. GleBform nach Anspruch 1, dadurch
gekenn- curing the monomeric material while per-     zelchnet, daS die
Ringschulter (26,53) entlang mitting the mould members to move towards one
ihres Umfangs eine im wesentlichen rechtwinki- another; and
ge Augere Ecke aufwelst. removing the cast lens from the mould  30 members;
3. Gie~form nach Anspruch 2 dadurch gekenn- characterized by:
zeichnet, dan die Ringschulter (26,53) der inne- providing said male mould
member             ren Formhalfte eine erste senkrecht zu der Un- (20,50)
with a shoulder (26,53) adjacent and cir-  *senachse stehende und In
Richtung der au~eren cumferentially surrounding Its optical curved sur-  35
Formhalfte fOhrende Ringflache (27) und elne face;
zweite zylindrische Oberflache (28) aufwebst, providing said female mould
member           wobel die Aufere Ecke durch die Verbhndungslil- (22,51)
with a generally cylindrical surface      nie, dieser belden Oberflachen
(27,28) geblldet (25,55) adjacent and circumferentially surround-  [St. ing
Its optical curved surface;           40 said assembling step comprises
assem-    4. Gle~form nach einem der Ansprulche I bis 3 da- bling the
charged female member with the male     durch gekennzelchnet, daB die Im
wesentichen member with the shoulder (26,53) being a cir-     zylindrische
Oberfifiche (25,55) der augeren cumferentially continuous slidable fit with
the   Formhalfte selne kegeistumpff8rmige Oberflache generally cylindrical
surface (25,55); and  45    ist, welche von der optisch gekrOmmten Oberf I-
said curing step permitting the mould        che der luBeren Formhilfte
unter elnem Nel- members to slide towards one anot her during cur-
gungswinkel bis zu 10 nach aulen ffhrt. ing. 5. Glegform nach einem der
AnsprOche I bls 3, da- so      durch gekennzelchnet, dal die im
wesentlichen PatentansprOche
zyllndrische Oberflache der augeren Formhalfte elne kreisformige
Zyllnderoberflache Ist. 



1. Glelform zur Herstellung von Kontaktlinsen aus einem hartbaren Material,
welches wihrend der  6. Glelform nach elnem derAnsprflche I bis 3, da-
Abhartung elnem Schrumpfvorgang ausgesetzt  ss    durch gekennzelchnet, daB
die Im wesentlichen ist, beetehend aus zwel Formhalften (20,22;
zyllndrische Oberfliche derAugeren FormhAlfte 50,51), welche unter Blldung
elnes Formhohlrau-   (51) anschlleSend an die optisch gekrfrmmte mes
Ineinander steckbar sind, wobel die beiden    Oberfliche der Augeren
Formhalfte drel anein- 6    11                 EP0383425B1
12      !   c  *           1 anderschliegende Oberflachenbereiche (55-57)
hArtbaren Material, welches wfihrend der Abhar- aufweist, wobei der erate
Oberflachenbereich     tung elnem Schrumpivorgang ausgesetzt ist, bei (55)
sine kegelstumpfffrmige Oberflache ist,      wetchem  im  Einwegverfahren
verwendbare welche von der optisch gekrimrnmten Oberfiache    Formhalftbn
(20,22; 50,51) vorgesehen sind, der AuBeren Formhaifte unter einem
Neigungs-   s  durch welche ein Formhohlraum umschiossen winkel bis zu 10
nach auSen geneigt let, um auf  whrd, undwelchejeweilsgekrummte Oberflachen
diese Weise einen Gleltkontakt gegeniber der      (20,23; 52,54) aufweisen,
um auf diese Weise die Ringachulter (53) der inneren Formhalfte zu bil-
entsprechenden optiachen Oberflachen einer den, wobelfernerderzwelte
Oberflfchenbereich      Kontaktiinse zu formen; bei welchemfernerin die
(56) eine Im wesentiichen kreisformige Zylinder-  10  Augere Formhalftb
sine vorgegebene Menge ei- oberflAche ist, mit welcher die Abdichtung der
nes monornerischen Materials eingebracht wird; Formhalften untreinander Im
zusammengebau-       bei welchem In die eingefOlite AuBere Formhalfte ten
Zustand verbessert wird, wihrend der dritse   die innere Formhalfte
eingesetzt wird; bel wel- Oberflachenberelch (57) sine kegetstumpffOrmi-
chem das monomerische Material bel glelchzeitl- ge OberfiAche Ist, welche
von der optisch ge-  15  ger BewegbarkeltderFormhaiftbn untersinander
krOmmten Oberfliche der Auleren Formhaifte        zur Auswertung gelangt
und bel welcher sine nach auIen genelgti st.
Entfernung der hergestellten Kontaktilnse aus den Formhflften erfolgt
dadurch gekennzelch- 7. Glelform nach elnem der Anspriche 1 bis 6 da-
net, dal die Innere Formhilfte (20,50) Im Urn- durch Vskennzelchnet, dal
die beiden Form-  20   fangsberelch der optisch gekrlOmmten Oberflik-
haliften (20,22; 50,51) mit gegenfberliegenden    che mit einer Schulter
(26,53) versehen wird, flachen Ringberelchen (30,31; 58,59) versehen
wlhrend die Augers Formhlfte (22,51) im Urn- sind, weiche von dem
verschlebbaren Kontact-     fangsbereich der optiach gekrfImmten Oberfla-
bereich nach augen f~ihren und welche im zu-      che sine im wesentiichen
zylindrische Oberfla- sammengebauten Zustand der Formhlfbten wAh-  25   che
(25,55) besitzt, daS beim Zusammensetzen rend der Abhartung des hirtbaren
Materials bei    der mit Formgutversehenen Au~eren Formhilfte der
Herstellung der Kontaktlnse aufeinander zu   in die jewells sine Schulter
(26,53) aufweisende Ilegen gelangen.                                 innere
Formhflfte eln entlang des Umfangs tlch ergebender kontinuierlicher
Gleitkontakt gegen- 8. Glelform nach Anspruch 7, dadurch gekenn-  30
Ober der Im wesentlichen zylindrischen Oberflfi- zelchnet, dao derflache
Ringbereich (31) der in-  che (25,55) gebildetwird, und daB bet derAbhar-
neren Formhfitfs (20) einen In Umfangsrichtung  tung die belden Formhalften
gegeneinander zum wirksamen Scharnlerbereich (22) besitzt, um       Gleiten
gebracht werden. weichen der OberflAchenbereich schwenkbar bewegbar ist, so
da4 sine relative Bewegung der  S5 FormhlUten wahrend derAbhirtung m~giich
ist.  Revendicatlons 9. Giel~form nach elnem der AnsprOche 1-8 da-     1.
Moule en matibre plastique, destinee A la coules durch gekennzelchnot, daBl
die belden Form-       d'une lentille de contact au depart d'une matilre
halften (50,51) In Umfangtrichtung jeweils mit ei-  40  durclisable qui se
contracts durant le durcdsse- ner aufgerauhten bzw. verzahnten Oberfifche
ment, ce moule comprenant: (61) bzw. einem elastischen Augeren Ringbe-
des 6lements de moule mAle et fomelle reich (63) auBerhalb des Bereiches
des ver-       (20,22; 50, 51) destin6s A seadapter I'un d I'autre
schiebbaren Kontaktbs versehen sind, wobei der    pour former uns cavltM de
moule; olastftche auBere Ringbereich (63) und die  45         ces 6lements
de moule mAle et femolle Oberflache (61) mitelnanderin Eingrif gelangen,
presentant chacun une surface courbe (21, 23; so daM die beiden Formhalften
im zusammenge-      52,54) pourle moulage d'une surface optique de- bauten
Zustand wahrend der Abhartung des         sirbe correspondants dune
lentille de contact; hartbaren Materials zur Herstellung elner Kon-
ces 6l6ments de moule male et femelle taidlinse gegeneinander verregelt
sind.   50      etant adaptes pour leur permettre un deplace- ment I'un
vers I'autre durant le durcissement de 



10. GieBform nach elnem der Ansprriche 1-9 di-       la matibre durcissable
prbcitbe, Introduite dans la durch gekennzelchnet, dag die FormhAiften mit
cavito de moule on vue de la coulee d'une lentil- ehnem Ansatz (40)
versehen sind, welcher eine    le; Befestigung der zusammengesetzten
Formhalf-  so        caract6ris6 en ce que: ten muf dem Dorn (41) elner
Drehbank gestatten.        I'6blment de moule male prbcitA (20, 50)
comporte un epaulement (26, 53) adjacent A es 11. Verfahren zur Formung
einer Kontakilinse aus     surface courbe optique et entourant la circonfo-
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fIl Illii11 rence do cello-cl;                                 tugs
glissant Mreclt avec 1'6paulement (53) do 1'6iiment do moule famelle
pricit:i (22,51)  1'616mernt do moule mile, prisente une surface d'allure
ginimale cylindri-         la seconds surface suasdite (56) oat essen- quo
(25, 55) adjacent. A sa surface courbe opti-   tielloment uno surface en
forms de cylindre circu- quo et entourant la circonfironce do celle-cI ;  5
lairs droit pour amfliorer le scellage does 6lmenta l'patulement pricil6
(26, 53) forms un        de mouile ensemble lore do lour assemblage, et
montage pouvant glisser, continu sulvant la cir-         la trolsibme
surface pricitie (57) eat uno confirence, avec la surface d'aiiure ginirais
cy-  surface tronconique s'6vasant vens 1'extirieur do- lindrique pricitie
(25, 55) loreque los 6liments   puis la surface courbe optique do I'616mont
do de moule sont assemblis, pour permettre It ces   l0  mouile femolle.
6limenta do so diplacor A glissement I'un vers *      ~~I'autre durant lo
durcissement do la matibre dur-  7. Moulo suivant i'une queloonque des
revendica- cissabie pricitie, introduite dons la cavil:6 do   tions I A 6,
caractiris on co quo los 6liments do mouile pour la coulie d'une lentillo.
moule mile et fomollo pricitis (20, 22 ; 50, 51) 16      comportent des
portions superficielles annulal- 2. Mouile sulvant la revendicatlon 1,
caractbrisi en   rea planos opposies (30, 31 ; 58, 59) dleposies ce quo
lNpatilernnt pricltb (26, 53) prisente tin  A l'oxtirieur do Ia zone A
montage glissant, ces coin extrineur essentlellement A angle drolt, dans
portions superficiellos annulaires; pianos oppo- toute section transversale
quelconque do sa cir-   sies s'appuyant i'une contre I'autre loreque los
oonfirence.                                20      6limonts do mouile sont
assomblis pour le dur- ciaseement do la matibre durcissable on vue do la 3.
Moulo suivant la revendlcatlon 2, caractfirisi on   coulie d'une lentlile.
oe quo N~paulement pricit6 (26, 53) do l'616ment do moule mite prisento uno
premlibre surface    8. Mouile suivant la revendication 7', caractirisi en
annulalre plane (27) perpendiculairo A I'axe do   25  co quo la portion
superficielle annulaire plane symitre do la lentil.e ot faisant face A
lIli6ment  (31) do 1'61iment male (20) oat destinie A crIer do motile
fernelle, st uns seconde surface en for-  tins zone olrconfirentielle
formant charnibre me do cylindre circulaire drolt (28), le coin ext6-
(32), autour do laqusile la portion superflcoielo deur priciti itant formi
par la jonction ontre la  pout so dipiacor Ai pivotement pour pormettre is
promlbre et la seconds surface (27, 28).   30      dipiacsmentroiatifusdit
dos iliments do moule durant Is durcissement. 4. Moulo sulvant i'une
queiconque des revondica- tions I AL 3, caractl:is on ea quo la surface
d'al-  9. Mouls suivant l'ne queolonque dos revendica- lure ginirals
cyllndrIque pricitis (25, 55) do    *-tlons I Ai 8, caractirls6 en ce quo
los 6liments do l'iliment do mouile fernelle eat tine surface tron-  35
motile mile et femolto (50, 51) comportont cha- conique e'ivasant vera
1'extir~eur depuis la sur-  cun tine surface circonfirentleile rendue
rugueui- face courbe optiqus do l'iiimont do motile femel-  ase ou surface
d'oncdlquetage (81) st un bec risi- lo suivant uin angle do coniciti
allantjusqu'A en-  lient circonfirentiel (83) dispoei extrirurement viron
100.                                          A la rigion A montage
glissant, do aorts quo ce 40      bec (63) et cette surface (61) coopirent
l'n avec 5. Mouile suivant rune quelconque des revendica-      I'autre pour
tondre A bloquer ensemble lea iii- tiona I A 3, caractiris6 on co quo la
surface d'ai-  monte do moule, lorsqu'lis sontassomblis envue lure ginirale
cylindrique susdito do l1iiimont do  du durcissemont do la matliro
durcissable dans moulo fomello eat essontlellement uine surface      le
coulie d'une lentills. en formo do cylindre circulaire droit.     45 10.
Motile suivant l'une quelconque dos revondlca- 6. Moulo suivant i'une
quolconque dos rovondica-       tions I A 9, caractrirs6 en ce quo lea
ilimonta do tions I A 3, caractirlsi on ce quo la surface d'ai-  moule
suadits comportent des mnoyons en falsant itire giniralo cylindrique
pricitis do I'6iimont do  partle (40) pour is montage des iiimonts do 



moulo femlels (51) comprend une premiire, une   50  motile assemrbiis
surl'axe (41) d'une machine do secondo et une troisibme aurfaco (55, 56,
57), et  tournage. ce succeasivement depuls le surface courbe op- tique do
I'616ment do moule fomoelle,           11. Procidi pour couler une lentils
do contact au di- la premiere surface prdcitio (55) set uno     part d'une
mature durcissable qul so contracts surface tronconiquoe 'ivasant vers
1'extirleur do-  as  durant le durcissemnent, ce procidi comprenant. pule
la surface courbe optique do I'616ment do          le privislon d'6l6ments
do moule mile et mouie femelles suivant un anglo do coniciti aliant
fmemoie sacrifiabies (20, 22 ; 50, 51) qui s'adap- essontlelioment jusqu'A
1 00, pour former is mon-  tent i'un A I'autre pour former tine caviti do
mouio    1 5                 EP 0 383 425B1                  16    1 DII
8111111 111f  111 et qui presentent chacun une surface courbe (21, 23 ; 52,
54) pour le moulage d'une surface opti- que d6siree correspondante de la
lentille de contact; Is chargement de l'Fl6ment de moule fe-   5 melle par
une dose predeterminbe de matiere monombre; I'assemblage de I'element
fomelle charg6 avec l'6l6ment male; le durcissement de la matiere monomere,
10 tout en permettant aux elements de moule de se deplacer l'un vers
I'autre; et l'enlivement de la lentille coulee hors des elements de moule;
caracteris par:                      15 la prevision sur I'element de moule
mile preitR (20, 50) d'un epaulement (26, 53) adja- cent a sa surface
courbe optique et entourant la circonference de celle-cl; la prevision
surl'elementde moule femelle  20 preclte (22, 51) d'une surface d'allure
generale cylindrique (25, 55) adjacente A sa surface cour- be optique et
entourant Ia circonference de cello- ci; la phase d'assemblage precitee
comprend   25 ['assemblage de l'element femelle charge avec l'element male
de maniere que 1'ipaulement (26, 53) se situe suivant un montage glissant,
continu suivant ia circonfirence, avec la surface d'allure generale
cylindrique (25, 55); et          30 la phase de durcissementcltee
permettant aux elements de moule de glisser l'un vers l'autre durant Is
durcissement. 35 40 45 50 55 9    


