CONTACT LENS MOULD A techni que, which has recently becone popul ar »J_gr- ge @
manuf acture of .ophthal mc correction contact |enses fromb5 pl ast i cé FOL
material, is known as cast noul di ng. In this technique, two plastics

moul.d parts with convex and concave noul ding surfaces are injection nn‘b_'f‘ded
from master dies and are subsequently j uxt ag'osed to provide a noulding

cavity between the convex and conc es. 10 A
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There have been various proposals for enabling such -
15 mould parts to approach one another, to reduce slightly the
thickness of the moulding cavity, in order to accommodate
shrinkage of the 1liquid@ moulding - material during
polymerisation of the material. One such proposal has
involved the provision on one of the mould parts of a
20 flexible lip which engages the other mould part to define
the periphery of the moulding cavity, the lip flexing to
accommodate the shrinkage. A second proposal has involved
providing a flexible diaphragm portion of one of the mould
parts, the diaphragm portion moving towards the other mould
25 part to accommodate the shrinkage. None of these are
entirely satisfactory as they involve uncertain variation(;
in the shape, edge or thickness of the lens.
" In accordance with the present invention, a method of
moulding an ophthalmic contact lens, utilizes a pair of
30 plastics mould parts which comprises a first part with a
concave moulding surface; and a second part with a convex
moulding surface; the mould parts being arranged to be
juxtaposed and urged together to define between the two
surfaces a moulding cavity for moulding the contact lens;
35 and the periphery and the separation of the two moulding
surfaces being defined by the abutment of a rigid annular
projection on one of the first or second mould parts with



j uxt aposed and urged together to define between the ‘twe'surfaces a noul di ng
cavity for noulding the contact |ens; 35 and the periphery and the
separa}li on of the two noul di ng surfaces being defined by the abutnent of a
rigid annul ar projection on one of the first2 or second nmould parts with

2 the convex or concave noul ding surface of the other nould part
respectively, tHhereonvex or renreave mpulding isurface iof the othexr arowdde
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w the annular projection allowing the two mould parts to

approach one another more closely.

15 The first mould part with the concave moulding surface

will normally be used with the surface facing upwardly. A

quantity of liquid polymerisable material is dosed onto the

concave moulding surface and the second mould part with the

convex moulding surface facing downwardly is then lowered

20 into the first mould part displacing excess polymerisable

material into an annular reservoir formed between the mould

parts above and around the moixlding cavity. The two mould

parts are urged axially, or bonded, together, and then

heated in an oven to cure the polymerisable material. The

25 engagement of the rigid annular projection on one mould

U part with the moulding surface of the other mould part

effectively seals the periphery of the moulding cavity and

sepafates the moulding cavity from the reservoir. During

the curing, the polymerisable material shrinks and this is

30 primarily accommodated, by the plasticn flow, i.e. éreep

yield, of the annular projection. However, the seal may

not be complete and during the eai:ly part of the curing

process, when the viscosity of the polymerfsable material

is still low, some of the liquid polymerisable material méy

35 be drawn past the annular p_rojeci:ion from the reservoir

into the moulding cavity. However, as the curing



parts are urged axially, or bonded, together, and then ‘heated ih‘an oven to
cure the polynerisable material. The 25 engagenent of the rigid annul ar
projection on one nould part with the noul ding surface of the other noyld
part effectively seals the periphery of tkReBoul ding cavity and separates .
"the nmoulding cavity fromthe reservoir. During the curing, the
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process, when the viscosity of the polynerisable material is still |ow,
sone of the liquid polynerisable material may 35 be drawn past the
annul ar projection fromthe reservoir into the noulding cavity.

However, as the curing - 3 - progresses, the viscosity of the
"pol yneri sable material increases until it is too thick to be drawn through
t he seal, effectively sealing the joint. Thereafter shrinkage is

accomodat ed by the plastic flow of the annul ar projection. The nmould parts
are usually cast froman injection 5 noul dabl e thernoplastic polyneric
material . Polyol efins such as pol ypropelene are particularly suitable for
their rel ease properties, and food grades are nornmally used for purity. -



In order to provide the necessary plastic flow of the 10 annul ar
projection, it has been found that the nmould part carrying the annul ar
proj eqti on shoul d be made of a thernopl asti material preferably having a
yield stress in the range 10 to 40, preferabty substantially 30 [err],

after 24 hours at rr In practice cyring tepperatures in the 15 range
of 30 to 80C, prﬁ?éiab#§f§ﬁﬁg‘{'ﬁ ¥Yi §F1’}1{‘Sr€?? I c Fhexgafter shrdnkages
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now be descri bed ngyggiga exanple with reference to the acconpanying
drawi ngs, in V\:hig DS * Figure 1 is an axial section of one noul d;
Figure 2 is an enl ar gEhenmoyla (paxts t arengenallyricaste fixonri anr dajeckiond

correspond te Fi n h%rn{ogﬁl&‘ascé' luummit ond : ,
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which the first palbasePpp¥péftiashaandas2oed grhdesNarécnbPnhdnyIuseld’ 268 5
and the second part.,4 30 provi des a convex noul ding surface 6: The
moul di ng sur f aceBUHEFYne between them a moul ding cavity 7 when the parts 3

and 4 are brought intInnotdetr tbuprevidanthe mamsesaly Plagtit)ifloWdf the
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outwardly and abeavryindaithererannular mprajestion 3should doéi madest wfena
upvard cylindri cghepnbpiaseiésdtafériafpreferably having a yield stress in
_ the range 10 to 40, preferably substantially 30 MNm'z, after
~ _ 24 hours at 20°C. In practice curing temperatures in the
15 range of 30 to 80°C, preferably substantially 37°C, and a
curing time of 6 to 48 hours, preferably substantially 22
hours, are suitable. _
The invention will now be described by way of example
with reference to the accompanying drawings, in which:-
20 Figure 1 is an axial section of one mould; Figure 2 is
- an enlargement of the part ringed
in Pigure 1; |
Figures 3 and 4 correspond to Figures 1 and 2,
respectively, but show a second mould; and,
25 Figure 5 corresponds to Figure 2 but shows the mould
U parts after curing.
The first mould shown in Figures 1, 2 and 5 has parts
3 and 4, of which the first part 3 provides a part
spherical concave moulding surface 5 and the second part 4
30 provides a convex moulding surface 6. The moulding
surfaces define between them a moulding cavity 7 when the
parts 3 and 4 are brought into mutual abutment and in
coaxial alignment. The abutment occurs around an annular
zone, part of which is ringed in Figure 1, and which is
35 shown in more detail in Fiqgures 2 and 5. Radially
outwardly and above the abutment, the mould parts 3 and 4
define between upward cylindrical extensions an annular



- 5 - reservoir 8. The abutnent is provi ded by.<ansannul ar. projection 9 on
the mould part 4, in the formof an angular nose having substantially
vertical and substantially horizontal flanks 10 and 11. 5 I n us@;
the nmould part 3 is supported and |iquid +wodBdi-ng material is poured i
The, part 4 is then |lowered coaxially into the part 3, displacing some of
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shown I Figuro$RS¥naTe (FReR, SRANARQTREG | LD naPnaPVERe HboRbach, Ehe
subst ant_i- al |y veyddenlly is heated so that the polymerisable material cures U
' ‘and solidifies. During the curing, the polymerisable '
15 material shrinks by up to 20% in volume. During an initial
part of the curing, some of the liquid polymerisable .
material may be drawn passed the nose 9 to replenish the
cavity 7 from the reservoir 8. However, with increasing
visdosity; this becomes impossible and the shrinkage of the
20 material in the cavity 7 draws the two mould parts axially
' together with a force sufficient to cause plastic flow of
the edge of the nose 9, so that it becomes permanently
deformed and adopts the shape shown at 9A in Figure 5, and
thereby ailowing_ the moulding surfaces 5 and 6 to approach
25 one another more closely. Af_t_‘er cixring of the material,
the mould parts are separated and the moulded lens, which\ /
has been moulded in the cavity 7, recovered.
. The second mould shown in Figures 3 and 4 differs from
the first in that the nose 9, with substantially vertical
30 and substantially horizontal flanks 10 and 11 is formed
integrally with the mould part 3. Operation and plastic
"flow of the nose 9 is otherwise the same as with the first
mould. '



30 and substantially horizontal flanks 10 anld"11%i s'f'ofhed i'ntegral ly
with the nould part 3. Operation and plastic flow of the nose 9 is

‘ot herfi/se the sane as with the first noul d. :
moul di ng an opht hal mic contact lens, utilT 233 a pa| r of pl @Bg

parts which conprises a 5 first part with_a_concave noul di m‘m“mmma

second part with a convex noul di ng sur f acCLALME noul d part @ arr ahged
to be juxt aposed and urged together to define between the two surfaces a
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the other mould part respectively, the projection
presenting, in axial section, an annular nose with an
15 included angle of between 80° and 100°, the method
' comprising the steps of filling the moulding cavity with
polymerisable material and holding the mould parts
juxtaposed while curing the polymerisable material, the
material from which at least the mould part carrying the
20 annular projection is formed being thermoplastics and that
material, and the curing temperature and time all being
such that shrinkage of the polymerisable material during.
curing is at least partly compensated by plastic flow of
the annular projection allowing the two mould parts to
25 approach one another more closely. '

w

2. A method according to claim 1, in which the mould part
carrying the projection is made of a thermoplastics
. material having a yield stress in the range 10 to 40 lmm'z,
30 after 24 hours-at 20°C. |

3. A method according to claim 2, in which the yield
stress is substantially 30 MNm>. '

35 4. A method according to any one of the preceding claims,
in which the curing temperature is in the range of 30 to
80°C.



2. A net hod according to claim1, in V\/mchth(,L—nﬁeuJ—d—-part‘C‘a”‘ylngthe

projection is made of a thernoplastics materi al ress in
the range 10 to 40 [err], 30 after 24 hours at mg@ ‘m “‘ﬂ\“t hod s.l»
according to claim2, in which the yield-s antially 30[err]

35 4. A net hod according to any one of he precedi ng clains, in which

the curing te”%rat?emééhbat Eg:d’r@i% %o 30140m[ 8 lin which the curing

* C L M S accor to_claim4, in which the curing
tenperat ure i s SNREEREUES [%\‘Pfta%t al nme? hBd according to any one of
the preceding clainms, 5 in which the curing time is 6 to 48 hours.

ret hod accor i g, £ EhaliRes ddbali il Ioahl 480 o hd BrAMIBIY e
ZUbSt antialgy s wwiashrthedcuning tinéeisnﬁetot 48 hhura(-:corrpanyl ng
raw ngs.

7. A method according to 'claim 6, in which the curing
time is substantially 22 hours. | |

10 8. A method of mo_ulding an ophthalmic contacﬁ lens,
substantially as described with reference to the
accompanying drawings. '
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