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Contact Lens Production This invention relates to a
moul d set for making a set of contact |lenses, and in
w@anorioesshar to a nould set for produci ng a setPCf/GB2006/004564

| enses which differ fromeach other. Early contact

| enses were made of hard materials, and were shaped

using a lathing technique. I nprovenents in technol ogy

have resulted in soft contact |enses which >> are

produced in a nould froma polyneric material, so that

| athing is not requidgrest: Ldlxagedidiphovenents have

al | owned the mass production of contact |enses so that

the | enses can be used only once and then di sposed of.

A BhETRIANbn FARNESRSa hEDA HSEY ﬁlaﬁﬁv 8 581 4 @hEBY ch &% in

requir It 1S necessary to uce a w de range
partiaflardd ﬁfrmﬁah setlfemlsceduculig 4 $et pBlehsds evtsehs dififer Fromeepgh other.

di fferent shapes of nould. Conmonly, each lens is made

in a disposabl e pol ypropyl ene nmould, with each half of

t hegpgl 3 pasablenseDute mb@ghixarmshm QR averdrasped using a
moul d". For a standard size, spheric contact |en

one
lathingpehrique; HEPRRYANREnISSn fochnelaghavs reslied ipspfbeontah engesavhich 1
[ mBakf nfEBtlthd 1%6%1513&%11 REASti-BELIRA. Th
are p;oraﬁcﬁ%g‘ nﬁ%\?\lgrfr ge#}& Ing] rred to a % errgéihl =e
imprgenents)havs alleged ﬂednasérp@dpﬂMtcpmacfdﬁn@p h@ tiat thedensescan
therefore.strai ghtfaorward and requires only the use
tm‘58$°]y&PF?8?§ﬂ¥mﬁﬁsg gbuld to produce lenses with a
di fferent sphere power. The rotationally symmetrica
nature of the spheric | ens al ans that noul d can

be 43 SifRrR@ONREHETR Ve STt a AU AR Bal £ PPy
to pchﬁllc?g'MS%% ERk afffe%t Retwe eRrtiE: e shalivesuiRiditrhient shapes
are however, a nunber of lens types in
of manthdl. cﬁomceulx,hadl Isneisimads if e disppwbleapl yRropdencomouldnwith each
T e T
sphed@tortaut i@} drechalihe thomahldliethgtshme Edrenllclghdes, dehermm other
for correcting astignatismand the cy

half qfthe- mopidkis ﬁ}ézglgteﬁ de H80Ly % ngpower ( genergl?y re?erre%i to a "sphere

power") is required. The production of spheric lenses is therefore straightforward and

requires only the use of a different master mould to produce lenses with a different sphere
power. The rotationally symmetrical nature of the spheric lens also means that niould can
be assembled without the need to ensure any particular relative orientation between the

two halves of the mould.

There are however, a number of lens types in which more than one lens feature
can be varied. One example of this is a toric contact lens. Toric lenses have three
variable features, namely the sphere power for correcting the focal length, the cylinder
power for correcting astigmatism and the cylinder axis, which defines the orientation of
the astigmatism correction, with respect to the eye of the wearer, so that the cylinder
power is correctly aligned. As aresult, in order to cover all permutations of these

features, the number of different lenses that might be required is significantly larger than
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the astigmati smcorrection, with respect to the eye of
the wearer, so that the cylinder power is correctly
W@Pbadogness92 As a result, in order to cover all PCT/GB2006/004564
permut ati ons of these features, the nunber of
different |lenses that mght be required is
significantly larger thanis the case for spheric
contact |enses. For exanplé&, even if only the comon
prescriptions are made, an optician may need to supply
is thé Easé her spegiocvonaict BAsdi Fhesanipls pheat & opbwwke somonr 4
di fferent cylinder powers and 18 dijfferent %x's.
DrescEHIERR HF TS, 31 9PUsioR THRISICR RS BEHIAE FSHRR OIFif Qfferent
s phefe_e;?)We‘iﬁ, 3 R ATRILEACIHNEE: JoeRf SAUGRIfTRYR: A8abri&ibns, in all
different lens typés (referred to as stock keeping
possiid ¢osntpnatiogKUEhip requires 8 manhBICeR]ip pPraduae mose Hies agg%dléferent

ar u r.of differ LS i j

ens b2 LR HER R DioebBhE Mhp Vo SRR E ot B NS SRBLAE o
prodii@ibaetnuiber dhdiffafenab KR tWinch dives commetded mpmudatreteisan

of toric contact lenses.is to shape the back surface
seek & redyer the famplexity e{PPBACHIS ch i s pl aced on the eye)

to provide the cylinder power and the front surface of

the lens to provide both the sphere power and an.

al i Gheresual fnethod o€ compriertalaeediction af ogis conectclppsep e shape
the BAR ST 2L O6F t?lg tlén\é é%@ sﬁgg%ee\%}ﬁch i 1§ceﬁ%ﬁtth§%}ez bo Provide e

arrangefent i s osen to reduce the co X1ty an
cylindupeee and therfoeht etiifae of vherlenkuoipngvitidboth uldbephersf power and an

. different | d hal yes required to produce all of .the

alignifent B WRdLFTOR A BRI GBLS TR Prrcdiicn s aifo diint
parti@fiarSPR8EEn &R \EEhos&Y td rRERe tROVRpIBKIE) &1d &F\)Eﬁdel dTproduction by

feature woul d require nore noul d half

. ) man re. types in
redugjpgithe nugnbsy @G@iﬁféfqﬂh@oﬁiﬁlr}éa/‘teﬁ EeAupe0 o m@gceo%ef? the different
; ’ ecj fii ' Sciigi8 e
requifAE PR el trabeerieh o R e LB i
orienthitfoh deamte wadd cbgoat inany pese wouldhdittypeini ardet t¢ prasfucoihe
for C U),. By jincorporating the sphere power into
moreo(ﬁ%“ f@?&éﬁ%ﬁ@@gﬁ%%’qvﬁe cyl i nder power and the
alignment feature into the other |ens surface 40
different types of half noulds are required to produce

t heSpeaificatlynt all o ded epsolratinees sypge byl Lo the-faent lepssuriace
moreiigh 2600 /EPent mould half types would be required (i.e. one for each SKU). By

incorporating the sphere power into one lens surface and the cylinder power and the

alignment feature into the other lens surface 40 different types of half moulds are
required to produce the different sphere powers and 54 (3 cylinder powers and 18 axes)
or 82 (4 cylinder powers and 18 axes) mould half types are required to produce the

various combinations of cylinder powers and alignment axes.

The arrangement where the sphere power and alignment feature are produced on
one surface and the cylinder power is produced on the other surface allows a reduction to
40 mould half types for the sphere power side and 3 or 4 mould half types for the other

side. However, this arrangement requires accurate orientation of the two mould halves to
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or 82 (4 cylinder powers and 18 axes) nould half types
are required to produce the various conbi nati ons of
wa@io7m68892 power s and al i gnment axes. The arr anPEneBR006/004564
where the sphere power and alignnment feature are
produced on one surface and the cylinder power is
produced on the other surfpace allows a reduction to 40
nmoul d hal f types for the sphere power side and 3 or 4
nmoul d hal f types for the other side. However, this
providertha ngeeme nylindegpiwersligomentainghe tenen tlabiden toénstleghatvadens is

nmoul d hal ves rovide th rrect.cylinder, power .
procuffRHhit AN o1 ot RHRE HEShmmat® of Beiey Bho euPERl nERY Sk n
essentlia3 t@b@éﬂl@ efloridndie tMe'dmdM et tREfr6 R shiffae &Yl the A Adcuedtelly RAth

i nder power in the eye, it is essential to be able

respeqt @3 Beireaé o th@ri@c}iéunfépefqﬁ the s mresfier te praciieea s ﬂlhléthCh
th respect to the nould for the back
thecylﬁm$5% ?e%ﬁe %%s in order to produce a lens in
whi ch the cylinder power axis is known. One nethod of

hi evi.n .orientatio by e the t
GG SREL PP dhetteafng i e STas oo meBarbis ©
togethbPadd@t#ihBehe FdUlChaEklativBtd the bhRr mwld:lhdnﬁhﬁtﬁ &e&h@uld
correctly orientated, as disclosed in US6. 4

halves\ga ceraertiyopientasd, asihyclosed in USE,48189 b3S apep ‘&f@s U§6 197,227,
US5,619,9494nq ITJ'@F I9“£9 LOF. C‘f‘h@éis L8 %Iﬁﬁhdnsxs gﬁgéﬁg%‘i’théﬂ W‘L?s‘ixb%/’é?

usi ng of gnnent  mar | ves
alignmesit mgrks cpttogh mwhiddfalves.ewdiytus irfgur o whidt preveons fusther
cglternatlve nmet hod, disclosed in US6, 383,419 requires
he use of an insert tool for maki ng one of the nould
hal ves in which the insert tool can be fixed in a
plurality of different rotational qrientations.

usanzadismagise predefd odsdosedip UsGed 35 LR ArRrres e uspeben insert
tool fok Mﬂx%q{hebﬁ tHeotﬁ&hﬁ @alv@lnzggﬂtﬁ %&ﬂf&f‘to@l c,sz&l H?:Sfﬁ(%d%l a

which i nvol ves shaking the two noul d hal ves
Plurallwmeﬁdlﬁn@ag@@tmalmmena U&h&&ﬁxﬁ&%ﬁl@dpmm méthodinselsich

ﬂunnﬁgnﬂﬁ_ tB? qmﬂgthods have di &dvant ages. The net hods
I'n i hefeis active A

rotati

US 2004/0104494 discloses a method which involves shaking the two mould

halves when engaged to produce a random selection of lenses.

All of these methods have disadvantages. The methods in which there is active
rotation of the mould halves relative to one another are necessarily complex and/or time-
consuming. The random method of US 2004/0104494 is unsatisfactory because the
number of each type of lens produced cannot be predicted in advance. In addition, this

method requires subsequent sorting of the lens types.

The aim of the present invention is to provide an improved set of moulds for
making a set of contact lenses which allows a simplified method of making contact lenses

compared with the prior art mould sets.
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rotation of the nould halves relative to one anot her
are necessarily conplex and/or tinmeconsunm ng. The
w0 anndoeasaet hod of US 2004/ 0104494 is unsati sf ap€DGH2006/004564
because the nunber of each type of |ens produced
cannot be predicted in advance. In addition, this
nmet hod requires subsequent‘ﬁorting of the | ens types.
The aimof the present invention is to provide an
i mproved set of noulds for making a set of contact
| enses which allows a sinplified nethod of making
contact | enses conpared with the prior art nould
set $LCARTHRY iy R Jirst appegt of the presgrdetentpn tthee prpgeded a mould

setfér'l}{ﬁﬂhbe{)‘nta&h&{sgs doSy S&\{,L ded a nmoul d set for meking

contact Tenses conprisiig: a first unitary half nould
a firs$ ehitany rigakingould) sea cpﬂnpnahg b phoblityef enadombdldhalvee Sixedly attached
tached to each other in a first array; a

to eaﬁ%(?&’ﬁﬁl}/r’tﬁﬁflfséi”f/ayhal f nould set comprising a plurality
a sec6hd iei@y damesdutl fakyBpridihX E?hﬂalﬁybﬁfé}ﬁﬂe hﬁummve@tfﬁéﬂly

in a second array, wherein the arrangenent of the malé
attachehtoreagia PBIeHBA GCorsl aFey. i n the first and second arrays

I
oy AU D97y B8 SAURIAIIN 0L KRR b Fccone
arrays @y sueb e hulpargnitsbe engagemertcht mespia‘tti@spairh of mhietand demalamabuld
e noul d

t eLmt _en h sai d .f a
batvdilo REAMG ¢SRS en Sl boTie® pisrbelygeeioghittp P
engageﬁﬁéﬁt io® ea@fsammfalerrﬁéulanalfs\&mmf@fdhaym@l@ﬁwm&ndMf%y

rotati on, such that the nmale and femal e noul d

relaﬂﬁa readon githe Srsé Aprhissand #ray F1our & iy obrotalions wick that the male
and fE@hRIhY¥Ed ‘Hﬁfv@?&atih ES%ME a 'llﬂaﬁﬁf maef}gptqgl?é A onentatlﬁ)ns,

orientation o ecti es in
Whersiai the Shapstan@pr a@qntaami of Hee regpee inale rheutd halveoinl the said first

in t.he sai.d se ar.r S, not dentl ca
array B 5 stbelE PR R RPNt 885 1 Pbicr Qe ror
each m&t halfinafacli Reed buri s twhFebyselaanelraditioayof @Ofitst Addesesd@iddarray
is froma first rotational orientation to a second

abouf e 31iF g {rosk P SRY: APAGAPA GEEIEEON (9 A WEOHTPIPEY SR eBRlign
resul@8h uf d&ﬁﬁﬁﬁ‘ﬂf I2\8; ST ERVhEHIATa Bltie¥ b CRiciR bt 82 36me mould

sone noul
cavities are dlfferent in shape from the mould cavities resulting from engagement in the

first said rotational orientation.

The male mould half defines the rear surface of a contact lens i.e. the surface

which fits the eye, and the female mould half defines the front surface of the contact lens.

In a preferred embodiment, the mould set is adapted for the production of toric
contact lenses. Toric contact lenses have a sphere power, a cylinder power and an
alignment feature which allows alignment of the lens in the eye such that the cylinder
power is positioned in the correct axis in the eye. Preferably each said male mould half is
shaped so as to provide the cylinder power of the resulting contact lens and each said

female mould half is shaped so as to provide the sphere power of the contact lens and the
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cavities are different in shape fromthe nould
cavities resulting fromengagenent in the first said
WO 2i0anesspml orientation. The mal e nmoul d hal f deET/682006/004564

the rear surface of a contact lens i.e. the surface
which fits the eye, and the fermale nould half defines
the front surface of the contact lens. In a preferred
enbodi ment, the nould set ks adapted for the
production of tone contact |enses. Tone contact |enses
have a sphere power, a cylinder power and an alignnent

alignment fgarsahl kenmale mewwd balvegrinamalionould eetcan diffen fnoneeaggr ether

e1the€l§?$ec§@ﬁlf§e%t E%Hqcfégggwe%) \é}‘f’ 'E]yer aﬁg ?r?t rto a?lﬁezﬂ gnmexﬁ of the

axis In eacC
cylinderutladtitatof the mtaﬂim:aéﬁms oT IﬁBfemlthOMddﬁNeh & oy lfé¢riglehalf mould

LU NCTIN T O

differs PR TBRANEY th hli flifer® @é&hﬁl@ ¥el£t?\1?:5to andotfeahi gpment
feature. The male nould halves in a half moul d set can

differ fromeach other either by having different

Cyl ]{nnd EfePr%ﬁ%ﬁﬁybm en ¥h él{g{gg{ ﬁpct>f gt% %H) afleltﬂézrl t%] %ﬁe ment

r'otati onal
featurfee:mheecymdbxds ansstm rtlhteva‘ tenhd otdriinkl :mwbﬂhs ﬁioumaﬁray,

differ fro h ei t.her havi ng di fferent
and off gigRinenl GThE BFtr S0 Flauin i Brsp foriyaft ShUBRENGE ¢ he
emboainheglﬂ R hlifreadid bﬁ‘b(ﬁtﬁ'tlt?é AlMBment feh@rd Mk Qﬂ%deﬁi@la‘-‘trve kdlthe
preferred enbodi ment, the alignnment of | east one

rotatl@fal axis hedifferrat &1 the mankd hzﬁweeat dhhe cheice hfereé@tme weiertatien of
ahgmggrﬁtf &%%@%Blg%%r%%ﬂey@ & ISAE@(% bR % ﬂl%e K t év.g?efg the

arra gnnen
features is caused to vary In an alternatlve

e ali nt both the alignnmen
F eantraod b R Eo AR Mont s Riscriagediee Fotad o af mould
halvedidssat ¢ fdg@eLott rotafiohdl SymBietdl shieH hasmalthad €416 oafd
rel ative orjentation of al |O%nrrent feature and cylinder

halveg¢an Yseengagrsl toactber ing plysality jof diffarem oEisnialiges. r ed.  The
nmoul d hal ves of each half nould set are arranged so .
that an array of nould halves has at |east a degree of
r otliais ipsefatred thatdiemymbecdt mdlatmonid kalaesdariidomble nomud balves is

the salalefagg ?kéa‘rf] {ﬁae Ee% ga\_gﬁp%g%dsztlrggnecf thxg rla.xfs bt ?otgtli(l)'lnr, %!) Itf}a¥ ee%l male
mould half of the male half mould set is able to engage with any selected one of the
female mould halves of the female half mould set. In one embodiment, the arrays may
have a simple two-fold rotational symmetry. However, it is preferable that the arrays
have greater than two-fold rotational symmetry. Six-fold and eight-fold rotational

symmetry are particularly preferred.

In an alternative embodiment, the number of male mould halves and female
mould halves can be different, so long as there exists a plurality of different orientations
in which more than one male and more than one female mould half can be engaged
together. In a further alternative embodiment, a first half mould set can have twice as

many mould halves as the second half mould set, such that in one relative orientation of
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It is preferred that the nunber of male nould hal ves

and femal e nould halves is the sanme and that they are
weouwrseaered around the axis of rotation, so thedT/6820v6/004564

mal e nould half of the male half nould set is able to

engage with any selected one of the fermale nould

hal ves of the female half uld set. In one

enbodi ment, the arrays may have a sinple two-fold

rotational symmetry. However, it is preferable that

the hﬂflmoa}drsay‘sox’mduﬂf cﬁﬂbﬁﬁﬁﬁldﬂ’h&ﬂ:s el fRbchalftbatld@Bedan engage
ht-fold rotational symret ry

fold
with %1% éﬂ%ifi %{‘flgﬁﬂ ogrtlﬁ(;seﬁ?xgzp Iéqlf @guld| sgt. 3rd H1 ¢ §5cARE prjentation. the other
half 2 HROAb A elved RRNOBEREAIr AlouPl S fPUI A0 8likes. ARG IBIRL 5t

nmoul d hal ves can be different, “onig as there exis
the segong] plbmpeNi sef different ori entations in which nore
than one mal e and nore than one femal e nould half can

be engaged together. In a further alternative
entdwi merid halsed ¢andte doahéctaiopeth&ah ee@hBMBuIdVeERiRSany

suitabf tocf i ety s 00 ALEE B S0t R Mol gnit. More
prefer@BltySihe GAE nital d se@f ark higefRIA Holab &sn ﬂgfa@@csfdl{}téxtlﬂgﬁé}f as

moul d set can engage With the moul d halves o
PolypeapylsRg hal f nould set, and in a second orientation,

the other half of the nould halves in the first half

noul d set can engage with the nmoul d hal ves of the

sedoindehimbie thuutt thastadne offig: madiinduldakiess 8@ Brib@ation feature to

allow oenr? é:é%/ee gxg%n?%g{ng ?)g]:he:}b“l Cg]ulgg!%t; g}nbgql;qll e%‘gxtgﬁtléaggtgs g@'gplélarly

preferﬁedtthatS)om e ARG SarndrU AR W Vhbuld VB Ba ! Sf8ha k2)&131511taPBr?feﬁ.ture
ha% rmuld sets_are injection noulded using a plastics

Most prgiesghlyth %@mteé@nﬁéatymlépwdeﬁ@ in|the half shovidrsebhsit istragulded.
Howe@ér hedsikn fgltul'&emg’}?ié% atlRHE a8t J@ga,af%r g)]EaIn%qu% $'~||a|op

eaturetoa t he ative orlen

attachimg g aplasisedslabad tpartinf fherhalftmati@set. It is particularly
preferred that both the nale and fenmal e half noul d
sets have such an orientation feature. Mbst

pr ¥teradhylf mohR sef iseriindié toulRatuiteht Shayerd¥sethii GnHiGny
hal f nould set as it is noul ded.

appropriate shape, so long as the array of the mould halves has rotational symmetry. The

mould halves may be connected by spokes to a centraily disposed hub through which

passes the rotation axis. This arrangement is particularly useful since it which allows

mould production by injection of molten polymer from a single entry point at the hub. It

is further preferred that each mould half is an equal distance from the injection point.

In a particularly favourable embodiment a half mould set comprises a plurality
of spokes arranged around a central axis, with a mould half attached to the end of each
spoke. More preferably, both half mould sets are arranged in this manner. In a further
preferred embodiment, the spokes are arranged in a rotationally symmetrical pattern. The
spokes may have at least four-fold symmetry, preferably four-, six or eight-fold

symmetry.
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However, the orientation features may be attached
after noul ding, for exanple by attaching a col oured
wo ameloesse2 part of the half nould set. Where a Pel/B2006/004564
nmoul d set is a single noulded unit, the shape of the
unit can be any appropriate shape, so long as the
array of the nould hal ves haz rotati onal symetry. The
nmoul d hal ves nmay be connected by spokes to a centrally
di sposed hub through which passes the rotation axis.
This arrangenent is particularly useful since it which
all ows noul d production by injection of nolten pol yner
fromig ﬂétmgm‘é% eapftodymeyys.rihe moulddulyes ot a halfmouidyef pagk be

co e%feﬁrt{%ge‘#klx 1 %tlﬁ?ﬁ{bumﬁln%apgl 'ﬁ“hé %Pageseﬁg?l%) %eﬁtt@&&g c}ferom

ctlon pol nt n a particular avour a
theecmtrdli axeq tatler hiadyfcaneuhobcs edj ammnpwuhié&ha:sp l[mmadﬂ'tdnyamfé

ran round a cen axi with a nopld .
e BB gt ARG P e B o a5 AL SRS bl Hitspgected t'a ring or
squAr€HaIAM1Ys in18¢ Buh@ltdidemidl fo 8€hslvad. EnarfiARGeshbolivhdht She
manner. In a further preferred enbodi nent, the spokes

moxicshalygssap bel Moy ded ip p ARG ARE PP UK Rindediss- il cagin of BEE
k f
emgbﬁ{n?e‘ﬂ bﬁé n?@% 1 ?QV% At E§§§ﬂe€ 59#,)% 'hfétp hg%%};emtr{)%tmnaﬂy

prete Six brei
Syraimmhmangemcmo dheeris 80 r¢qma=remen|ﬂ for ﬁal swrestuct ofahdna*i'cf half

B S5t VR KO plelR Bl oy B EES e

eqe® AtmBers @R duld RS fand RRY all dNtHEGANELE halde TR haFekduld set
hal ves. In an alternative enbodi nent, the noul d hal ves

havethe sapmerangameR 18 gnrEay @h ' At e duihhalvese thootherhaligmould
setOr square which runs inside our outside the nould

hal ves. In a further enbodi nent, the nould hal ves can

be nmoul ded in a solid object such as a disc. In each

of the e the ves are positi,o
 uch I RSrORAPITE e el s B pnthsr B D PP pleuatst
produciapgetediiensdd)es@ptisingo requirenment - for the structure

of the two half nould sets to be |dent|ca

2) it PROVising afisbunifary hakf mould et camprising p pluality Oﬁa%e mould
haleékt@iedw"m%@ﬁ&i t@feaé'fp&lhgr 1*&34 é(’?a% zﬁ@q sbOsld withrytfalf H6uld set

compnsmg a glu\r/aei‘lsty c?; fegg?e mould halves flxedly attached to each other in a second
array, wherein the arrangement of the male and female mould halves in the first and
second arrays is such as to permit the engagement of respective pairs of male and female
mould halves to define a corresponding set of mould cavities therebetween, and to permit
engagement of each said female mould half with a different said male mould half by
relative rotation of the first and second array about an axis of rotation, such that the male
and female mould halves can be engaged in a plurality of different relative orientations,
wherein the shape and/or orientation of the respective male mould halves in the said first
array, and the respective female mould halves in the said second array is not identical for
each mould half in each said array, whereby relative rotation of the first and second array

about the said axis from a first rotational orientation to a second rotational orientation

results in the definition of a set of respective mould cavities of which at least some mould
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have the sanme arrangenent in an array as all of the
nmoul d hal ves of the other half nould set. In a second
wW@3pentssef the present invention, there is proRCTHEHB2@6/004564
met hod of producing contact |enses, conprising: a)
providing a first unitary half nould set conprising a
plurality of male nould halves fixedly attached to
each other in a array and & second unitary half noul d
set conprising a plurality of female nould hal ves
ca T P P Pl b SR bR Rl DR R B e
first batl vetstiomnl bhentftionst and second arrays is such as to

permt the engage t of res tiv .rs of male and
b)  { oRRPUaRR P B eutel Fi e cuAly E@B@ﬁa drigt islafivg fo one
anotilpul d cavities therebetween, and to permt engagenent

of each said fermal e noul d half wth a different said
©)  maineckpgadolymarisgiie mafertal into pashefemele meuld halfif i r st and

d) S € dm%rt?%ér(rvaqaﬁ \?@ sgglté fo% 4 1 tg Of 1e7Y! ouldlg %5nt£mmg the

& and Ves ca ngage
polqubnszalla myteahl; end f erent rel ative orient atl ons, V\,her ein
t he ,shape /orﬁﬁrlentatlo of the respect.ive Ie

©) ot ARt ide 16 A seolconigrt lgyses Rtrrtingtep b

undeft€RdEsdroréat i dahR tidhdodidley 88plcn t he said second
array is not identical for eacﬁ nmoul d hal f in each

said array, whereby relative rotation of the first and

S eC?HQ nﬁfer o féx%’l@thaffq{?oxﬁ@kgs éﬁﬂ Be éﬁér?fg%tgc% lltei(l)a:t]ile to one another

rotational orientation to a second T
priorde therfilling ohthe ésudle snduid bdieesdeith polyimerisale maweitl @fafter the
.. [ avi esofwh at | east sone
filling §7 REGEOAE AR S Haf8it s W hefiBmed bR brd o gep and

the irjéatiohise tmasplhdeldﬂgssteﬁ@anyanl ageeBRe. IThis 188itd the SiineSBatdhe
rotatjonal aqrientation; b) orientating the female half

polymerisahlegaiteriglds lefidn tha mowg|before pplymssisation and iredsicesothe ghances

of coRRRE8Ion Find 1IBhEcting a pol ynerisable material into
each female nould half; d) engaging the two half noul d

sets to forma plurality of |ens noulds containing the
After engagement of the mould hdlves, the polymerisable material in each
mould is cured, and then the mould opened to allow the lens to be extracted from the
mould. The curing may be carried out using any of the generally known curing means for
cast contact lenses, for example using ultraviolet light. Once extracted, the lens is

hydrated and packaged, usually in a blister or vial.

In a preferred embodiment, the female half mould set is held still and the male
half mould set is orientated relative to the female mould set, so that the mould halves are
in the desired position. In alternative embodiments, the male half mould set is held still

and the female mould half is orientated or both half mould sets can be moved.

Preferably the mould sets are disposable moulds which are used only once.

Each half mould set may be formed from a master mould. The master mould can be used
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pol ymeri sable material; and e) polynerising the liquid

to forma set of contact |enses, wherein step b) is
wanaensssken before, at the sanme tinme as or af t BCT/6EB26/004564

c). The male and female half nould sets can be

orientated relative to one another prior to the

filling of the female nould hal ves with pol yneri sabl e

material or after the fillrng of the fermal e noul d

hal ves. However, it is preferred that the orientation

to prodh&Pa BREE HiliEbdrIif GSTF ] BdebftiRk i §6€ Bhese I Aioubd deys can
the same tine. This limts the tinme that the

then Begloprhimddsialsiiiéerauftasienigfionssto|nspquck fets RECRSEA! dpnpestasFeyding o
' I.on and reduces the chances of
pﬂxm?%%%%ﬁ?k&?%%%’of the | enses. After engagenent of the
moul d hal ves, the polynerisable material in each nould

is cured, and then_the nmoul.d opened to all ow the | ens
o b esenE e S M TR o ity Tt A aln b of

conta&3Edse 86 @flerdh® kflrapivef cyllin@ergRivair ahd Yylidiienskie Ul iwild be
means for cast contact |enses, for exanpl e using

appargpttte e skiliad nergrthowahe balg mopktyesshopiebe pipduced to maximise
ﬁﬁdﬁ% rated and packaged, usually in a blister or vial.
n“a preferred enbodi ment, the female half noul d set
is held still and the male half nmould set is

orientated. relative,to t femal e ;moul d, se so f hat

R PR R ! R R B e Wt ot
need @l He@hhddddl £ ARG GatiERdtsh. CheigiRl thehastermmuilld is @paitiularly

held still and the female nmould half is orientated g{

time-Goaspming| FroeRsSH aad desreforedhispacigpblado IppERiss Hisnpmbgeot changes
HApul d sets are disposable moul ds which are used only
once. Each half nould set may be forned froma master
moul d. The master nould can be usedto produce a | arge

hal .
o e Ry A R P RS R

same BAIF @fbuRL $eand e parAsieleive @kisntafiomont act | enses
according to production requirenents. The present

invention allows the skilled person to produce
di frf eretfer B4 ERBbinkht, a computer system is used in conjunction with a

make-to-stock manufacturing environment to select the batches to be made. The

requi

computer system periodically reviews the stock levels of each SKU (stock keeping unit)
and compares it to a pre-set target level, which is typically defined as the sales
requirements for a fixed number of weeks. Algorithms are applied taking into account
additional factors such as known and forecast orders, economic manufacturing batch size
and yearly sales volumes. On a case by case basis the system can then decide whether
more of any particular SKU should be made, and how many should be made, and based
on this decision generates a shop order. The shop orders are then grouped together so that
orders of similar size can be run most effectively to form the basis of the production

scheduling.
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contact |enses of different sphere power, cylinder
power and cylinder axis. It will be apparent to the
W@ Rio7loessoper son how t he hal f noul d sets shoul dPGEGB2006/004564
produced to maxi m se efficiency. Typically, the half
nmould sets will be produced in batches. The naster
nmoul ds need to be changed gé]ly after each batch.
Change of the nmaster noulds“is a particularly
ti me-consum ng process, and therefore it is preferable
t o I NinFds8pdchef theMP&kenChvahidnaasrei€gtivicd a théthb®of making
further pr_e?erred that the contact |enses are produced
a mopldl sshcempssingi ng the sanme half nould sets and the sane
r ive. i) .
mouf B i F e i e Ao S AT of e
moulddlebrel fixadlp akadiadud ecthwthandn efivst coayrentl t 0o sel ect the

bat ches t e. The conputer.system periqdi cally
mould g e e SO SPGB TSRO R e RBBg Ry female
mouldHafvks _ﬁﬁé’di? QRALE o bdchlobhed iPh SecdBd afray. get | evel , which
is typically defined as the sales requirenents for a

wherpinaelamingpaeniof theakls and fyprlemmndd brldesinghe Bt erksergnd
s QRTINS AL RNS 0 KR T g
halveg eadéfjnesatcesspaldimest oOmoaldeasitichtheodsevdzasamsi tb permit

system.can t. deci d t her e of .an arti.cul.ar
enie&JRisnE b e sEd THRAE SaiA PO B ERBLIA B FRau e
relatiR@ st oftthé Srsd@ed sdcofd genReiduesn &is bPRtAlotesuch The the male

shop orders are then grouped together so that orders

and femalsimpuld palgpzendsrrngassdn apbyeligrof defaror| rplative pranggtions,
whereiﬁ%héjafagg a&gort &?enre;ﬁml&ftﬁeoeasﬁeeh%iﬁahier}gomfa navein e said first
aspect t t ded a

e present 1nvention, ere 1s provi
arraynetdnthd raspeatrk ifergala oneud Halgest in toosaud sesiond) arrapisingt dgniaeal for

j.tar) | di f. hal.f | d i Si
A Tt Bk AR, TR
abouaida:gi ﬂ@fn d firsBroidticeial Gidn®tiona® d second rotational orientation results

in the definition of a set of respective mould cavities of which at least some mould

cavities are different in shape from the mould cavities resulting from engagement in the

first said rotational orientation.

Preferably the half mould sets are formed by injection moulding. The half mould
sets can be produced using standard injection moulding equipment, such as those made

by Battenfeld, BOY, Netstal, Engel, Arburg, Demag or Sumitomo.

Although it is preferred that the mould set is used only once, the present invention

also contemplates the use of reusable moulds such as quartz moulds and metal moulds.

The present invention will now be described further with reference to the
drawings in which:

Figure 1 shows typical male and female mould halves which form a lens-shaped cavity;
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nmoul di ng a second half nould set as a unitary noul di ng
conprising a plurality of female nould halves fixedly

w@edaoaotsse2 t o each other in a second array, WhePEI/GBRIV6/004564

arrangenent of the male and femal e nould halves in the
first and second arrays is such as to permt the
engagenent of respective pairs of nale and fenal e
nmoul d hal ves to define a correspondi ng set of nould
cavities therebetween, and to permt engagenent of

Flguleacshowapﬁtefrea&iaﬁrﬁ@uadetbadnﬁ with a different sal d mal e
moul d hal f relative rotation of the first

Figurg éceésﬁeplatwsawe BWYiRle gpmbigpdonsrvineh @ne.péqriucechtfﬁmt%latlf oReld
mal e and femal e noul d hal ves can be engaged in a
plurality of different relative orientations, wherein
the shape and/or orientation of the respective nale

rospee hesr hira e YLD ARt B B Mnagr e

togeti@dr t@JorinSa 1684 shlagemav@@ksf OThega61d HBlES ald @b ol edisfosable
said array, whereby relative rotation of the first and

mouldsewhish arrisad onll Guee-s BRese ayqudd halveh e formse upipe spicalind
W t
G RO PR, BRSO MR B 0L TRBf
of theaﬁsposatr}s mofildefaiecdefaed bg astinssdieol i tHednastarinoudd ?ﬁhie insert

ool i piefLE R d et HECH G Rl b St it
nlckeDdSﬂ @cleRhllOR. THe @fsertabblicotiiiehoal ér enihdt Beh Steal. eTHeOr med
i njection nouyl di ng Ihe hal f , nmoul d, sets can_ be

dispog ke elds a@.tmcetyaha@r@ TORY BRIESLEH MASHTIA PG 28 BAPRRAYiChe.
PrefetsclHEyh HRInddI@SHe TRARIDY &ﬁkﬁ&%@hﬂmgﬁw Netstal , Engel,
burg, Demag or Sum Al't houg 'S preferred
that the noul d set is used only once, the present

t he Ms I S
 suonbeb®s Ml RUHEIPLANS T i3 Bloal i SRR SLHAF
mould serecinhoizing d plurkdiey bemdelldalveed further with reference

to the drawings in which: Figure 1 shows typical male
and fermal e noul d hal ves which forma | ens-shaped

Ccavth tay afrdHiR niieMEnPIR S @Halb& for FRKING BEEShtac® Mhses

are reusable. Suitable mould half materials include quartz and various metals.

sSet.

Thermoplastic contact lens material can be used in combination with the reusable moulds.

Figure 2 shows two half mould sets in accordance with the present invention.
The set is made up of four or six "petals" (10), each of which is an individual mould half.
The four mould halves are either all male mould halves or all female mould halves. The
mould halves are all connected together via a runner system (15), such that there are a

series of stalks extending from a central point.

The half mould set has an additional moulded web (20) between two of the

" stalks to allow the user to know the orientation of the half mould set. More than one

moulded web can be moulded onto the half mould set. Other alternative means of
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Figure 3 exenplifies the nmultiple conbinations which
are produced froma half nould set. Figure 1 shows how
wa@2alessapul d hal f (1) and a fenmal e noul d hal f PEREBRI0E/004564

together to forma | ens shaped cavity (5). The noul d

hal ves are commonly di sposabl e noul ds which are used

only once. These nould halves are formed using

so-cal l ed "master” noul ds whi ch are typically fornmed

of metal, typically steel. The optical faces of the
maridhg PP §aRiR HPHAE hoBlEsed & thaefks HYerdRioniSRidwit WAl bd gvﬁaf’@t to

mast er nmoul d. This insert tool is typically formed of
the skillastngrsomhi ch is softer than steel, such as brass,

alum nium nickel or nickel alloys. The insert too

could however be nmade from steel. The di sposabl e

nmoulThe parats dry pli akitiynddaherednd distmee pbashe cntmbids olthe half

ch pol ypropyl ene. Preferably, the ul ds are

moufdh et 416 eCh R PECAIQIRENBUY APAT50 Sroupil he Featd i g £hef the petals
havdMlif-Fo18 3¥thiidhalPHhdetrWhi ch produces di sposabl e hal f

moul d sets conprising a plurality of nould halves. In

an alternative enbodi nent, the nould hal ves for making

t he I rLe . ' l.e

. ATREE e 0B, b PHEARD on S bARS SRR bt peals
are pbeeblD it B préferrabthtiathe hhi€ noulies hasfromanoldé pesdd 4,6 or 8

conbjnation, with the usabl e ulds. Figure 2 shows
Pem@ﬁﬁ‘h&??” eaw§é?§“?k§gé5§%ﬂgﬂge Wit h t%e present

i nvention. The set is nade up of four or six "petals”
(10), each of which is an indjvidual nmpuld half, The |
f ourlhedhalfangidd ges shawe ineFigher2 i81epshig| PEOGRSE DY Iniggtiagmeylding.
ent al 1
Hon R a0 s R DI PR el e petal
positidvexden dreedisc. shltéregtively, stedidkfsmentdenidiande fir twnfarne eha hadp, or a

point.. The hal f noul . h ddi-ti onal .
sauaighy Y S g iy oL O G PeCe i (eBpop o

squaféﬁi a@;ﬁgﬁ%&@ﬁl@maﬁéﬂ GFtHaFm&fld sdrevilldefappirehido 86t skilMarp@rson.
Figure 3 shows how two half mould sets fit together to produce a series of
different combinations of lenses. In this Example, each of the petals on the first male half
mould set (25), numbered 1 to 4 has a different cylinder axis and each of the petals on the
second female half mould set (30), numbered a to d has a different sphere power. The
relative orientation of the two half mould sets (25, 30) can be seen from the moulded web
portions (32, 33) on each half mould set. As can be seen, 16 different contact lens mould
combinations result from the different orientations of the two half mould set, 4 in each

relative orientation, according to the table below.
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noul ded web can be noul ded onto the half nould set.

O her alternative neans of marki ng or shaping the half
woruwaesser so that its orientation is known w PET/682006/004564

apparent to the skilled person. The petals are all

positioned the sanme distance fromthe central axis of

the half nould set. The petf;\Js are also reqgularly

spaced around the central aXis, so that the petals

have four-fold rotational symetry. Al though the half
Tabtoul d set in Figure 2 has four petals, other nunbers

of petal g thle 1t is preferred that the half

nmoul d set| Besi§iopdom 4 | Bpesit®npet al s | Pasitigndr 8 pdioaition 4

per hal I IIPRETTS=haA EVRE TR AU WidiL o1 Pl | M T Female

hal f noulfd set [shown jn Fi gure S easy (0 prloduce |by

Topilaftect i on Inoul diang. Hodweverla al tefBati vehy, tHe half]|a

oul-d-seff could - be fot#ed—of_a%o id disc-witH the
Topgiahhl's poditiondd in fthe dijst. Al{érnatiVely, Jthe halls

Botldallcfl S€Y 4Ccan ng T n tje formof ajfhoop, [ar a Jquare [of
frame. |The petals clan be lpositi dned on _the ijnsi de jor

Botiogt sglde ¢B t he {loop dr2 square. O hér posdi bl e {shapeq d
- piH-e—set—wi-H—bo—dpparenlto—the—skitiod

person. Figure 3 shows E;w Itvvvo hal f nould sets fit
t ogek iRk AR MERPUGR iR 8@ HBSmOtIadE HRA SN QR bPatH 008
~of lenses. In this Exanple, each of the petals on the
oriefitatiens ineeasenainid thereloge e totglxBimben ofdidfeeaht tombintidnsgnereases.
LEf.er ' [ Sy aghqof . the petals on .the
For § bR AR £ 16 BERrer e 050 s Pt PR oy
a different sphere power. The relative orientation of

the two hal f. nould sets (25, 30).can_be seen fromthe,

ARt ChithednE SRt PoRsy 2k HEGTHinter or SRatir Y dsegyinder
pow&ScaHls e &RAPed. 16 di fferent contact | ens nould

conbinations result fromthe different orientations of

the two half nould set, 4 in each relative

ori j.on; i | Tahl | f

© ey Rt A BORE B oot B LA ARBRAM R Bedulel
prodnoeh@f mohldiets ehieh tllow ideniraduaios of trgemaseissrs ahdifferent contact
lens }ty{?}f@{sé&@i&% tcgrteairtl Petnsa ltyplgé'I &%ﬁére %Ewg}, fcl;l?ﬁ elg tpo\f%/é:)rn:l%lclnoarlltelnt%ﬂEc’)n) are

more popular than the others, the half mould sets can be set up so that more of that lens

type are produced, either by making more lenses using one particular orientation, or by
including in the half mould set more than one petal which gives the required sphere
power, cylinder power or orientation. Accordingly, it is straightforward to set up the half

mould sets to produce lenses according to customer requirements.

In order to produce the 2000 different SKUs which an optician supplying foric
lenses might be called upon to supply, it would be necessary to have more than 45 petals.
However, 6 petals are sufficient to allow groupings of the most popular SKUs for a set of
toric lenses. When other sets of lenses are required, a new master mould can be set up,
and a new set of half mould sets can be made. By changing the petals of only one half

mould set, a completely different set of lenses can be produced.



For 6 petals there are 36 different conbinations, for
8 petals there are 64 conbinations. As well as
we bangessee t he sphere power and the cylinder PCT/GB2006/004564
orientation, the cylinder power can al so be changed.
Therefore, it can be seen that fromtwo master noul d
sets, it is possible to pr,gduce half nould sets which
all ow the production of |arge nunbers of different
contact lens types. Were certain |l ens types (sphere
pomer cylinder power and orientation) are nore
ulart he. ot h the half nould sefs can be_ .
Setlt w%@%& eGP B REEI BhEseyB &ﬂg}%ﬁé%w@é@d “This
provi&@istupeb 3@3&11‘?&&{51{@?{11% %ﬁé}ﬁ&'@ U&hegnt%ﬁ%a@&f Bds@d‘bx@§ales the
ori entation, or incTuding in the moul d set
skillegrperson bmrse&métfpéqem cophinshion Qx‘ies@hcm)q“@q myile@ﬁrsﬁph@f and

ri t it
5 ovtinfRUEh L HPEF Lot PR TS BpRE oA AR ofGERERL ALY, |
approRin@lelg ecdemidbethe ageofigirag It & pw&hem groﬂg montaaﬂa:tsstypdsmf
order. to produce the ZOOdeferent SKUs whi ch. CE
similaggopulpsfy eSS TS Be PURSEEOPEHP B eI g dhe
Hmmﬁggmﬁggply, it would be necessary to have nore than 45
petals. However, 6 petals are sufficient to allow
gr oupi ngs of t he nost popul ar SKUs for a set of toric
10 m e, S ik B o s AERTRE oBnihoi Sy, A Yl
axis ofnb&(]) degedsSs aanst dvenmend end Byapphaxigpatedy tv#iee fmactcmﬂuaomais only

extindRE o Of R ABHESY PRl BRI Par i, AR g ep F gt eies

Demahd &t c?hﬂ@éxeﬂo%ve@sfﬁ HF8Gnk D1 206k slihahﬁr ABA Hemset for SfHete
provides up to 36 different SKUs in a given set. Using

powers ni 8Pmdt35% n1 BasedS or-Oapncs-2-2orvae alp iaflsemibar Joaretors, one
15 suitab®ELeBEP £ 6??@1 a&i%ﬂpéoﬁ‘ﬁ& b@éksfoHBw§Phefe power, cylinder
power-and cylinder axis In any given set so as to
Tablefdr oduce cont act Ienses i n amounts that appr oxi.mately

thao cal oac H L+

oanhl
FeSsebi gH€S— eferredt0 group
cont act - |eﬁ§n%§3§§ of sim | ar ﬁ%bﬁﬁgrlty toggt her to
awitym se isheeRWPIRef Otwﬁﬁ&ﬂW@w@hdnG9ﬁn&§qwm§Gd to the
mast er moul ds
1 -1.00 -0.75 90
2 -1.25 -0.75 180
3 -1.50 -0.75 180
4 -1.75 -1.25 90
5 -2.00 -1.25 180
6 -2.25 -1.25 180

This set up can produce 24 different SKUs, with there being twice as many
contact lenses having an axis of 180, compared to 90, which is in line with sales

20  requirements.
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Certain orientations of cylinder axis are nore conmon
than others. A cylinder axis of 180 degrees is npbst
W@ wmoe8s9and i s approxi mately twi ce as comobn BST/@B2006/004564

cylinder axis of 90 degrees, which in turn is nore
conmon than other cylinder axes. Demand for cylinder
powers of -0.75 and -1.25 ?ge simlar, and demand for
sphere powers -1.00, -1.25/"-1.50, -1.75, -2.00, and
-2.25 are also all simlar. Therefore, one suitable
set 1R afsBpréfeRed ) @bus sE@R 0O ke caRtadtobdsayses. Rabl e
2 This set up can produce 24 different SKUs, with

Exmph@ﬁéaﬁéﬂﬂ@ef velugs sppdyensentaeld eenses havi ng an

Tapi@%i s of 180, conpared to 90, which is in line with
sales requirenents.lIt is also preferred to group

t oget her || dwenwai¢ Hialf cont act | emialagés. An Exanpl e of

a—siH-tabllet-owvolunel-set -of |-en s—woul-d Ino Tabl e 3

£ are SPITBEPEET n¢gﬁr§§ﬁﬁ%‘f‘7%rs &Y H@Ff AEB ar sets

Which naﬁ be psghul 1N Crepgikng aj conplgf € T nyentory
of contagt |enses. The contact |enses are made using

th2 hal f nnulﬁlééts ok thelﬁiesent invéﬁkion by taki ng

F~ Y-\

+he—fermahe ||cu Dt-G—Set fl oauct
pof'ymeri gabl e gégtact | ens Z$xt re |nt5;the noul d

halhves off the;{esal e [moul dy gset. The mahgp hal f |noul d
set is then orientated relative to the femalelhalf

mo8l d setf so theP the corrbzf set| of cd®®act llens

moptds vvnlrU ?uuuc F—Theztwo loﬁfllll td—sets are
t hen assenbled‘ ogether to produce a plurality of |ens

shaped cavities containing the polynerisable m xture.
The _m xture_is then Eglynerl ed. Pou%nerlsat 0

usudnFSF FaRECOYSILRMY BFaRirhol RATEFHa seishir mag fe useful in

creat@‘fc\fcﬁﬁ leﬂetm\‘i@i'ﬂox?lo? Codigetiiddsdd. at ed by use of
ultraviolet |igh m crowaves. Alternatively,

aprepol yneri sed nmaterial can be used which can

su b%%g %gﬁ%txe&%s glreorﬁasd'eluisﬁé(?lge lpz}{f hlllo{lfdas\é.{soclf e present invention

by taking the female half mould set and introducing a polymerisable contact lens mixture
into the mould halves of the female mould set. The male half mould set is then orientated
relative to the female half mould set so that the correct set of contact lens moulds will be
produced. The two half mould sets are then assembled together to produce a plurality of
lens shaped cavities containing the polymerisable mixture. The mixture is then
polymerised. Polymerisation usually takes place by using thermal initiation. However, it
can also be initiated by use of ultraviolet light or microwaves. Alternatively, a pre-
polymerised material can be used which can subsequently be cross-linked by ultraviolet

light or a thermoplastic material could be used.

Once the contact lens has been formed, it is extracted from the mould, hydrated

and packaged in a blister or vial.



l'ight or a thernoplastic material could be used. Once

the contact | ens has been fornmed, it is extracted from
wao b@7/esshzd, hydrated and packaged in a blisterP@r/GB2006/004564

vi al . Al t hough the specific preferred enbodi nent

descri bed above relates to toric contact |enses, the

invention is equally appllngle to other sets of

| enses where the |l enses aretypically formed from

noul d hal ves where both the nmale and fermal e noul d

hal vigshodlghh frerspedifia ppfased embdditeentdesdrived aboveanmes to toric

where one focal conponent lsHErOV|ded by_one

ul d
conthgTpnsgncheARUTHIR 1f GEAY ABRHSGRED OFET P! (ABts BRcTHe lenses
are tgéﬂagf le&jh%ﬁ{ houlihaRdgl 'whb&rbotﬁ e n'ld"'é/ ! feﬁﬁl&ﬁﬂulﬁ%aives

n pro ucl ng st andar d Sp eric | enses. first
differp Gkamplgs incprdevinde®caienssp veraze pm@palaamptonentsép@ﬁmied by

I s.used tQ vary t t
one Blsthaliot apS RS BlaReptiran Gedl B ofivis e 00 a1
addiiaf theinpenibaced behatdwhdn prédllfﬁwg starscaid ﬁ[ﬂfenfrﬂ?éﬂsﬂg A first
contact | enses conprisin a fir u y ha] f nould
moultehalbRpRpides he grkerp PAYE! dyhofechy BOHBLHAY harageis VB 1€ sze
of thfe'léﬁngé(dlﬁE& aphed sEt@ of fnBesQUr iBTerind s®eb ichiSbe Botaved. @
secord unitary half nould set comprising a plurality
of female nould halves fixedly attached to each ot her
in a second array, wherein the arrangenent of the nale
and fermal e nmould halves in the first and second arrays
is such as to permt the engagenent of respective
pairs of nale and femal e nould halves to define a
correspondi ng set of nould cavities therebetwen, and
to permt engagenent of each said female nould half
with a different said male nould half by relative
rotation of the first and second array about an axis
of rotation, such that the nmale and feral e noul d
hal ves can be engaged in a plurality of different
relative orientations, wherein the shape and/or
orientation of the respective nmale nould halves in the
said first array, and the respective fenmal e noul d
hal ves in the said second array is not identical for
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each nmould half in each said array, whereby relative
rotation of the first and second array about the said
w@z2003/068802m a first rotational orientation to aPGEGBAW6/004564
rotational orientation results in the definition of a
set of respective nould cavities of which at | east
sone nould cavities are different in shape fromthe
nmoul d cavities resulting fromengagenent in the first
said rotational orientation. 2. A nould set as clained
Claimisn claim 1 for making toric contact |enses, wherein
each said nmale nould half is shaped so as to provide a
cylinder power for a contact |ens and each said female

1. mMubfbuledef for snaklianediasOlefsestconPriobde a sphere power
for a contact lens and an alignnment feature for

a firstyynigr ke mowd seteomprising 4 pusdisy ofi rleimpuldhalespeixedly aflached

to eachOHh S iS5k 25.Gl.2i med in any one of the preceding
cl ai ns, erein each half nmould set is a single

a secamduingtexy hatfi thould setAompuiksthgeplumbitycdfedemeld mouldhylventexcally
h%a receding clains, wherein at | east one of the half

attac g?%“§é¥ rHﬁ%“ﬁﬂ”%@F@%tation feature to allow the

wherdi€ Htdrie8 g &hidr B B in@NS ahPfRlShdbliRIaMds &t 8d st o\d IBGnd
set as clainmed in Claim4, wherein both half mould

arraysdlg suchman/e pemnibhieeRgasemsAt pleatrackve pris of evale prd feaiala moweld
halveQtd @Rk BASLAIRE sdidt S RO LA Al &ltnerBocredP hdl St
C d " of t Tal e, wier el

ailmed in any on e preceding c
engagement dfregth $vad fenmbriindukidtalfcwitipr idiféesera spidunaé ioylddifalf by

ela B Rn BRI o RO e BB B A SECHR B
and fesROKBi10ull. hafvesRkH bk &Rlage®inCd pluratigy bidiSerhMetitivibaeahiions,

the spokes are arranged in a rotationally symretrical _
wherepthe spape 99/ oROsIRiA0TS R the Sespecivawrals morlhhabiss iptherspig first

e ORI, NI LIPRSSEOE. BB Ml i o
each mewld half imgdch saiddrmpewkdéraberetdiive aptdtidre ofithe fimp ahdisdrahd array
about ithse aid z%(czsh Frcqmtaofirtsthr%ta ir(])galocfrie%%%gn W®8 l§eec'ond rotationai orientation
results in the definition of a set of respective mould cavities of which at least some mould
ca\vities are different in shape from the mould cavities resulting from engagement in the
first said rotational orientation.

2, A mould set as claimed in claim 1 for making toric contact lenses, wherein each
said male mould half is shaped so as to provide a cylinder power for a contact lens and
each said female mould half is shaped so as to provide a sphere power for a contact lens
and an alignment feature for aligning a contact lens in position in the eye.

3. A mould set as claimed in any one of the preceding claims, wherein each half
mould set is a single moulded unit.

4, A mould set as claimed in any one of the preceding claims, wherein at least one of

the half mould sets has an orientation feature to allow the relative orientations to be

differentiated.
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9. Anould set as clained in Claim8, wherein the
spokes are arranged in a rotationally symetri cal
wW@2a07/068892 10. A nould set as clainmed in C ai m FCDGB2006/004564

Claim9, wherein the spokes have at |east four-fold
rotational symetry. 11. A nmethod of produci ng contact
| enses, conprising: a) proyé ding a first unitary half
nmoul d set conprising a plurality of male nould hal ves
fixedly attached to each other in a array and a second

5. uniAtpaswd bealaf clatd dinSEhing O/ phdrsinrbgtiehgdf moaldistty hate an
femal e noul d_hal ves_fixedly attacgg .o each other in

orienfatiop femire 4P IS RiTelaEh ORA¥A N ffhe mal e
6. anf A&ARL& ool Hedidl aﬁ? dnk Bf IR rddeliBl cBids SAEPAH (R fidY Balf

is such as to permt the engagement of respective _
mouldabt emyfrisend plusality dEspakes aroanigad hrpupds cerdrad etip gad svherein

correspondi t .of I d Vit her ebet ween, and
cach $d e ONId RIS Hiiaciicd (e ch A B ol d hal §
7. W Ahnauldlid: hetlahedial Claimb ewhartindhdigpokedyre behadadie a

rotation of the first and second array about an axis
rotatigpali 3y PIHCAlPGHSD: hat the mal e and femal e noul d

8. hahvgesifan abeagRargetly e 3f MleWrdleliiny cRfimdliiieLif e second
relative orientations, wherein the shgﬂ[i')e and/ or

mouldrhiaBsetaoimpnises a plweality openokpyarrangré atopnd d corifal axis japd pherein
each %agllfi\?eeéﬁllé %g%uﬁc{eﬁzgg fls éxﬂg&ehqg ﬂ{eee%e%?%éc\ﬁﬁsggfgal e moul d

second array | i'dentical for
9. eashnsuddited ah alafmddnina@aim 8 aivlkrain iy spokbedre byramgedatb iave
rotg}i on of the first and second array about the said

rotatignally $yyRetHC3iPae ™y ot at i onal orientation to a second

10. T OAidudd @t a9ETh GBI @Bink @ DH Clm! 9) whbBRikIGk isPolids BavOkht 18ast
set of respective nould cavities of which at | east

four-fddreotainmetivavinetres are different in shape fromthe

1. TR SRR daor et 1 he Lot

a) haprbviding afisetnianghalfmondd st behjprisimg plusaity pealei meulto
halvelg E%%%Et%&{e&ﬁé%@&%ﬁ%&h %%lrﬁ%y %8& ¥ rsTeI:ecroin fant%%taery rlrlgff errrléuefcli set
comprising a plurality of female mould halves fixedly attached to each other in a second
array, wherein the arrangement of the male and female mould halves in the first and
second arrays is such as to permit the engagement of respective pairs of male and female
mould halves to define a corresponding set of mould cavities therebetween, and to permit
engagement of each said female mould half with a different said male mould half by
relative rotation of the first and second array about an axis of rotation, such that the male
and female mould halves can be engaged in a plurality of different relative orientations,
wherein the shape and/or orientation of the respective male mould halves in the said first
array, and the respective female mould halves in the said second array is not identical for
each mould half in each said array, whereby relative rotation of the first and second array
about the said axis from a first rotational orientation to a second rotational orientation

results in the definition of a set of respective mould cavities of which at least some mould
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d) engaging the two half nould sets to forma
plurality of |ens noulds containing the polynerisable
woraioenessh2 and e) polynerising the liquid to fRCTGB286004564
of contact |enses, wherein step b) is undertaken
before, at the same tinme as or after step c). 12. A
met hod of making a nould s b, conprising: noulding as
a unitary noulding a first half nould set conprising a
plurality of male nmould halves fixedly attached to
cavigecdre diffeeent iimsteapt ifrost thamiayd cavitdesrewnl dtignigora eagagentent in the
g hal f nFuI(fI set_as a unitary noul ding conprising a
st sid rofarional greRtation'e npul d hal ves fixedly attached to
b) eacHeRhf@ the ferfalé 8810 AthuR] :fe@h(nd aeR ¢ Ralt BRURS sfe@flgﬁmzé% one
of the male and female nould halves in the first and
anotBele ond arrays is such as to permt the engagenent of
re [ f | ves to
9 Gofiaay SPoRRheRall it Sy UG B
d) t henglgetgibenyo hzlﬂntoolqmetsrm tforeng alyeaienvf khs emahissankining the
femal e nmoul.d half wth a different said male noul d
poWﬁ‘&P{SabZ?/mlatgpﬁlrla(}% rotation of the first and second
e) ar p@?u@ﬁ@iﬁﬁ i li@Xd fo Rim ks @Rtacbiéfdts! MRdrefnReep®ie
and Tenmal e noul d hal ves can be engaged in a plurallty
undegiakey befareepitthe eqme jime apps &irstePéhs, wherein the shape
9. an / b e ive mal e nould hal ves
12 grgéethgaa%)%%ﬁ%gtg r}%‘?frlg%l CJng[ﬁJ%ﬁgr espective fenale
mouiabug ds hahvas rmcmldmg a$iast dhaK epmiid set rcompnsmg a@luraligrdfincad
V ul.d h i n ch sald arra wher eby
mou{dqfaé‘fesglé(e&gtagf‘?% t‘i’nea‘ihh P LT AF e ®nd array about
mouldii€ $&cOndMdls motlibetlad 4 firfitary ﬁfo@tdlw@im@{shﬁm plut0ity bPfeghale
second rotational orientation resuﬁts in the

moulgdtalyss fixgdly sftaghed de eagh qtaarjrases@d@yayd cavities of
whex‘é‘ﬁi 60 aRhndeaRat oistﬁg‘ﬁlaﬁ@m&jfeﬁﬁ}@ thb&d Ithv@s & tflg ?ﬂisec Bhd s&ond

shape fromthe mould cavities resulting f
arraygngsugb e tit pérmit the efigagsmestaifdespectitel pamalof maleeaxtdefenmh:. mould

halves to define a corresponding set of mould cavities therebetween, and to permit

engagement of each said female mould half with a different said male mould half by
relative rotation of the first and second array about an axis of rotation, such that the male
and female mould halves can be engaged in a plurality of different relative orientations,
wherein the shape and/or orientation of the respective male mould halves in the said first
array, and the respective female mould halves in the said second array is not identical for
each mould half in each said array, whereby relative rotation of the first and second array
about the said axis from a first rotational orientation to a second rotational orientation
results in the definition of a set of respective mould cavities of which at least some mould
cavities are different in shape from the mould cavities resulting from engagement in the

first said rotational orientation.



