WD 2007/ 068892PCT/ GB2006/ 004564 Cont act Lens Producti on Thi s
invention relates to a nmould set for meking a set of contact | enses,
and in particular to a nould set for producing a set of |enses which
differ fromeach other. 5 Early contact | enses were made of hard
materials, and were shaped using a |athing technique. |nprovenents in
t echnol ogy haV@ #%@4Hf¥ed in soft contact Ienses which ?gﬁﬁﬁz"ﬂﬁ‘"&ﬁ%ed
inanmuld froma polyneric material, so that lathing is not

requi red. These inprovenents have all owed the nass production of
contact |enses so that the | enses can 10 be used only once and then

di sposed of. As different contact |ens users have different
| ens requirenents, it is necessdsyctlenpProdlidgien a W de range of
different lenses. Different lenses will require different shapes of

moul d. Conmmonly, each lens is made in a disposable polypropyl ene
moul d, with each THs ipg¢rtiopfelatdséo dinaybsshibt makingd sdt Bepriast Eeseredl fir om a

"master noul Q&iculﬁ%a%n@ﬁ@&@@frﬁﬁdﬁéﬂﬁ seP RBLek GheR BERLkorh 8RB oh@Ne hal f
a

of the m)ulé) is the sane for | enses, whereas the other half of

the mould is changed depending on the | ens power (generally referred
to a "sphere poweEdr)y dostadt ks metk maitef hpid Geltteinls,0nd ebresiphal ustiglhenses i s

therefore strai for equires only t use.of a different
mast er  moul AR B oE o Lage bR o llfa iou oy Bhi BHATY,
rot ati onal | yeyadreadiy ¢ aiould dromrapolyfrenitraatesish e thet litking isaptgequiredh idetehat

nmoul d can bengsasirhk aelcWhibPQULe hiiepro@BELnl P cANBHER AN APAE ngedl AT
relative orientation beté\ggn the t\rzvo hal ves of the nmould. There are

however , 1% ABRGEPHBPRICARS PEY RS9 whi ch more than one |ens feature
25 can be varied. One exanple of this is a toric contact lens. Toric

| enses have-three,y @Ef‘a%}&'cg é&?ehy&s@é Pa\r@ gf%ﬁ}e){t 1&&%@9&1%%, PRWELsh QT

correcting the foca engtrﬁ, the cylinder power ftor correcting

asti gmat i smiemedwehe Wiy ringel ef difiseens lensgh | Iifergrat fqeprs gvill rrguiprdiffantnhiiapns of

E Eet atsth ig ma}of ﬁgh@.odi‘éxﬁﬁ&ﬂlﬂ Rachérds b 1}tiai§§ ﬁ%fﬂ_tsp&s@lalé b’lﬁAsswﬁb’;@leﬁé mltnEl@, maa&(rj , SO
a e _cyllnae owe 1S orre I gned. , esu . I.noordaer

Lo coverSal falbeire dsterasirarasd betmgdemi om ke moYifte FRUABAHE fize

di fferent | epiggscdnhatlensi ghthalef thegold ie the sanesogal lériscanbdraas thapther t han

VO 2007/ 068 AERd is biges o
| enses. For §§§§f§r§p% rgfﬁa%\g g%&ulg?éa%ﬁ?ngﬁg hlgﬁ?: %ﬁ?r%r‘g ePleRBANG i S Y Sfiere
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
20 power. The rotationally symmetrical nature of the spheric lens also means that nould can
be assernbled 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
25 canbe 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

30  features, the nurnber of different lenses that might be required is significantly larger than



prescriptions are made, an optician nmay need to supply in the region
of 40 different sphere powers, 3 or 4 different cylinder powers and
18 different axis orientations, in all possible conbinations. This
requires a nmanufacturer to produce nore than 2000 di fferent 5l ens
types (referred to as stock keeping units or "SKUs"). It is this
requi rement t 89FPBAHEE a | arge nunber of different SKUSCWRBWR/MtF4es
contact | ens manufacturers to seek to reduce the conplexity of

manuf acture. The usual nethod of conmmercial production of toric
contact lenses is to shape 10 the backZsurface of the lens (the
surface which is placed on the eye) to provide the cylinder power and
the front susfieesedd sphage tapnst itmespFondxasplbetdn if diey tipheirgorpover and an
alignnent fe act vl l.nder co rectly
'n' the oye. b uintl Sl Rulth B 80 bbeith hRRGlonREUT AR

conpl exi ty aREcTERQErss &0t dﬂg‘fw@}d aﬁtnri@rrwows m@dﬁélfﬁg‘:nt #iés qnigpHyeons, f all

di fferent n%bkﬂbl@@rﬂbﬂﬁuér@ CI%E £6huited 2 QNG Rer A ﬂrocﬁlfce {fn&% tldllnf?f)w iftdrend 5

required | ens t ere t arran ere

cyli nder “how&t é?ff’ffeélrﬁ? ARGl WB‘&EWE%&%‘% r&dﬁ‘g’rsée% “FfBre moul d
hal f types ipirodnbdaezr:rgts Buiitfed O i fEerér SKTDWERIcH fravas 2BQ0: [GKbBndeseers bed
above. SpeC|f i foall _.of -t features were to built into
the front Iené‘ékctglrfrd cgé}keecfg'pfr?{{)@e()ftnhqg% %%0 different nould half types
woul d be required (i.e. one for each SKU. By incorporating the

sphere power intoTRN@ulieREhodYf Joﬁﬁ%r&d?&o&@ﬁor@éf'tdrﬁ@@&md@fé\‘)@g is@8lchagche

allgnrren feature i Ien urfac 40 different types of
hal f nou Ods g ack %‘ﬁ{] a7 058“3?‘25‘st W&% lSdéi‘fr‘”*F Peht EpRErY Botter s and

54 (3 cyl i ndglindeoweresandnic fidt axfes:)of ti le82to(pdovily bothdersplgovens: aden 18
axes) noul d tﬁgl#xileng %é&lﬁ%e@ﬁl& Ja&%&[;ﬁguetcﬁnﬁ&%gw&%o&&ﬁy %Mé‘éﬁoﬁﬁ

conbi nati ons r ower s

ar r angenent Rmévler Wﬂ@pﬁe&@ommﬁ-d%@e mm@mﬁe prd ppeppepierapdioppbduced
on one surf ae@icap thehbands ¥t difeled: nmmmvés&e?&aﬂu@@ﬂu&mmhﬁa afrbekt
surface | ows . a. reducti nmoul d t he sphere

power oi b RIS B bt Rl FrepgREs o G RS REPes b e
However, t hisicatitioa figementuid eqeilcmesy aoeuna@tdaal typenit atdeoto pofiudelte t wo

moul d hal Ve%nJchhm?’zd%f)@Kbgﬁeshjtitﬁad%’JvEeCt cylinder power alignnment on

the lens In order to enSure | ens is produced that wll provi de
correct alignnent of the cylinder power in the eye, it is essential
to be able to ori gpaicalyt el B Bnd ek Rerd ©OHt ifbl k&6t 16 sirhee | ens

te t h th | d f he bac f hg | ,
' or dert o RO HHERDL e TR TR BFrIdLE oonds atee ey o
known. indorperaried the sphefe paetriigy pmgerts e taor MGMWIIMI povebsnddregagi ng
the two mulﬂ%ﬁ/@@&%@ DefheARd s Fr@gcﬁaq D008 IRk RRhifis £€1 ative to

t he ot her unt| t he nou ves aré correctly orientated,
as di scl osedequifediserayee tpokitferepsgphsr@onege md\Ig63 edinds pywers dd8 26581 970

and 1S5, 916 494k cyllhiRr foifefse6l 1 DiieOMALd R tipss Bcihintee b @bdubehe by usi ng

of . _— . .
25  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

30  side. However, this arrangement requires accurate orientation of the two mould halves to



al i gnment marks on both nmoul d hal ves, or by using a stop, which
prevents further rotation. An alternative nethod, disclosed in

US6, 383,419 requires the use of an insert 15 tool for naking one of
the nould halves in which the insert tool can be fixed in a plurality
of different rotational orientations. US5,733,585 discloses a nethod

in which the MPYP%¥Hol can be rotated. USCHEBAPGPHEUN 94
di scl oses a net hod which invol ves shaking the two nould 20 hal ves
when engaged to produce a random sel ectl on of |enses. Al'l of

t hese net hods have di sadvant ages. The 3met hods in which there is
active rotation of the nould halves relative to one another are
necessari | yPouipihexoraathybrdet power dignsentomge leh elnrcaded orensvwet tho d laf is US
2004/ 010449ﬂroh§ce&l8ﬁ@ml§‘§o@§$ Qeréc g%ﬁﬁ%ﬁofm% %ﬁeméu@ﬁé u{%feyee?c% type of

| ens produced cannot be predicted 1 n ad vance tion, this

met hod r equfTES2spBe e eniss i gl for g Eopapboce gifhaslens sccutaly witlThe

ai mof the m@saathelmmﬂtﬁﬁbaussmacemmvuaﬂem@met RIprRUed 1§68 tn Wlicioul ds
for mal cg/g Ro36t ,0f contact |enses which allows a sinplified nethod
of making cont}ém‘[cl Ipé)ngre‘%%CI fd‘ﬂ% ‘Otrpared with the prior art rould sets.
4 Accordingly, in a first aspect of the present invention,

there i's Provi desheaimibe.selnd 0 ofkLA0: GOALARL: dAD3GH,AQTRLI o1 N0:

a first unitary half nould set conprising e nou
hal ves fi xe@BSPeagRiieRbRe we goglgd apft aﬁéertO‘LQ’%oé?e‘Tm?"é‘% hﬂéﬁr"in‘avhe mewdcond
]lc,lni t 3|r y hal favee hk]edoﬁe&ﬂy GRaRfl.Sk BigcldePWSalat 5910654, covmbe: Uﬂaurb]ﬁvd‘@ ves
i xedly,att n.a.secon t he
arrangerlrgntﬁggc‘;{1 e anégg T SRS %%?P\I/Seagylf"f'?df ‘ﬁ‘é:r{fy ¥EE °hnd
second arr ag}gmmsntwdh o goth woye hatves. drhe uegaenerith mévenie8pbet | ve pairs
of mal e andf.egml e nould 10 hal ves to define a correspondi ng set of
nmoul d cavities therebetween, and to permt engagenent of each said
female nmould half with a different said male nould half by relative
rotati-on of the fAnfa&t'&rnﬁtﬁénﬁﬂi@@ﬂﬁcl&i&ﬂayUm&tﬂ%qtﬁﬁéi fhe Ode of @i iadeizoN,
such th th and f can.b dina
pl urali ? 3 t 91(;95}? ngr? T&&J;P%Vreglé}n%%%ﬁl (?ﬁrésert g?ag:ﬁ %?%Jeﬁlén%hape
and/ or -ori elsritlraltﬁb/@ﬁdlff?rmh@atme@pemthes 5 &3 i | débclageh ¢ s thpdiintiechs ai-d
first 15 arghayseabs b bigspective female nould halves in the said
second array is not identical for each nmould half in each said array,
whereby relative rotation of the first and second array about the
sai d axi s from a s 2084/0 roe4oatdisolnsds aafe'themtvaftli @anoltea siinkRig @eheo modlat i onal
orientatjo finiti a respective nould
caviti egé o&%?& netn"a\%e&mtpmggcﬁémr?gﬁ éd cmm ?ﬁcé]téesar e different in shape
fromthe nmould cavities resulting fronlengagenent in the 20first said

rotational orientatdredse methods have &RRIVERdEs. ML LAmbalL wiel hBe s L rear
surface of a contact lens i.e. the surface which fits the e and

the fenal e HRHFHPI "F"“&Pe‘i‘ai"ﬁ%@la{%éo PREFRPOS @pemaesssagly PR g%‘fw'l ens.
25In a pr efc@hfu&dngertinaehndmmmgmdtﬁlmmbdomwwﬁrﬁda@tta@ bE@nsettee

product Hon rRl bEr ! egch type of lens produced canmot be predicted in advance. In addition, this

method requires subseguent 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

30 compared with the prior art mould sets.



contact |lenses. Toric contact |enses have a sphere power, a cylinder
power and an alignnent feature which allows alignnent of the lens in
the eye such that the cylinder power is positioned in the correct
axis in the eye. Preferably each said nale nould half is shaped so as
to provide the cylinder power of the resulting contact |ens and each
said 30 fennl ¥OPBUI%FsHal f i s shaped so as to provi de tRET/EpHeTE@IsHOVEr
of the contact lens and the alignnent feature. The nal e noul d hal ves
in a half nmould set can differ fromeach other either by having
different cylinder powers, or by different rotational alignnment of
the cylinder relative to the rotational axis. The femal e noul d hal ves
in the femal e half nmoul d set can differ fromeach other either by
havi ng different here owers or by having 5different alignnment of
the ali gnnent feat erdingly e p st ¥Bect Hebest et imFalongharais provided a mguid 5
preferred endsoft nekihg cdnhaer laksdsgompingof at | east one of either the

| t f d t ant to the
ot ot onal | are S p* Rali tr BByl NERLwERARE Ginahe o e Bied”

sai d featr €8 cich ofguwadirtterayary. I n an al ter natl ve 10 enbodi nent, the
al i gnment  of, Lath umey@ammmese@mfn Maepllﬁﬂg;]' &ﬂ}gmﬁé’lnbﬁ&'% vek By ve to

the rotational axis is different in th d hal ve e chol‘ce of
rel ative ori®ATSEE PRI GR7EHE™¥eat ure and cylinder can be made
based on t hewHetrdvailhe hremg@tent @it i@Oand female mould HERRs BHe! iest B v@maof each

hal f noul d I so that an.arr d | ve has
at least a 3;?:5¥531£ fie a{%’t{g gf%l SreresTach ?fr%ps%)éﬁpafrﬁg ﬂ%?‘"é%%fﬁag& e

moul d hal%ed aWO@efﬂervga@eaon@mgeqt némoumcaampa therghieiwepn, afd tdipérirgtr ent
orientati On%nwalgEmén“e opéa@kf abd f@tgalé Ratia Eﬂﬁwﬂ%@&erﬁgaﬂrﬂﬂ@m@& llzgf l@al ves |

and femal e n& z i‘t e sane and that they are equi spaced
around the & Ftéve(S‘?tatFDc?to e Fftméldecf’%%“ﬂééwt Hecls oD aHpR PR Hidt e BRlet he
mal e hal f neod tereaktmdug] labkeecah de eﬂg@gm wlﬁrhtlt@aydlﬁ@éreﬂaﬁde aea@dns t he

f e rml e rmU| %tQ%LVtﬁé Sh?lEfS EL]H‘/% ér gﬁ%o%fog Fla IGS% E- ma%e I'IDOI}.lCl 1'?3. V%nlgl tl%nébﬁlgv\iléirre nt

the arrays ave a sinp |ona
it is pr eraﬁb‘b énd tiiaf%bteﬁ@feéwmomwegmémsend smqaphantam nbuti@twal for

rotational %ydmuﬁd’half% ¥ech idhr %%iegshseraﬁw Hmﬁ&%o‘%%%@km%%ﬁ@&fa\ﬁ are
an alternative enbodi nent, the

particul arl r

nunmber of rré‘”g‘ %ﬁﬁ?‘ﬁ aﬂ%ﬁ‘%% ﬁ’ﬁhrﬂm?"érﬁb‘?r@nﬂ%‘iﬂ 1912 FREPRFERIaGORR OFENIRIORT er ent
so | ong as tiseltsen éweidsfistian bk st af tedpyctiot metulfl Eattrn bf whidhenieat iodRSnduli

o o0t A QNGB L ARG BBA DA QNB.S ERLE (R UL A DLT 6AD D

engaged together. In a further alter native € "1'8t "hal f
moul d set0 c &t pridtaigha eicastign many moul d hal ves as the second hal f
nmoul d set, such that in one relative orientation of WD

2007/ 068892 PCT/ Eho Orgeltlg 1(1)104§<? 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.

25 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 50 as to provide the cylinder power of the resulting contact lens and each said

30  female monld half is shaped so as to provide the sphere power of the contact lens and the



6 the half nmould sets, one half of the nould halves in the first half
nmoul d set can engage with the nould hal ves of the second half nould
set, and in a second orientation, the other half of the nould hal ves
inthe first half nould set can engage with the nmoul d hal ves of the
second half nould set. 5 The nmoul d hal ves can be connected

t oget her in e&®HYHAP2npul d set using any suitabl e str @CT/GBHP/MWEHENS.
Preferably each half nould set is a single noulded unit. Mre
preferably, the half nmould sets are injection noulded using a

pl astics material such as pol ypropyl ene. 10 It is desirable
that at |east one of the half nould sets has an orientation feature
to allowthe relative orientations of the half nould sets to be

di f f er ent i atadgnment feptgrep Fhe melg mapi halpys éf araiferbutdrsat caip diffhr ftdmesapfadteer and

femal e hal f JfRathglh8@icSifauR cRlEL palerQ bl @‘Ef?&éﬂ?fbt&gﬁ moﬁmm}y@
preferably, &w@@aor' entation feature is produced 1 n rmul d set

as it is m | relfive g ey iptionglygs. oﬁeéﬁ’ﬂ%ftli‘@%d habugs ﬁlrtbf‘sfeWVh%%nOUId
attached af tsercamitfeidiangeack omereitrenpy kaviy diffeteabhdddpayveaak BLKLEg | abel to

t of t al f | d t i
g?:\gl g rmshule E}%LJm H{%HEQ%%F& R AEsR T rglﬁﬁl‘feall%%ﬁr%%‘%g#?“%\;gr o:ofi gt e

shape, so long as the array of the nould hal ves has rotational

symetry. The 20 poylgehal MBSIRBY, R ARRCGLEHaPYn IR OKR
central ly disposed htjbe reou 1 ch 1passes the rotati ot?lﬂl%%ggm Thi s

ar r angenent f‘? AR cé“}.’ﬁ’déf 1s>¥elig!§‘§’fsiﬂ’|“ redftiye B the rofgipaha Ay 9f G\REnoRG GTTey-
producti on lhbydthapleaheanf OF ol shid feameds ysroatsed ro(maya Izsannglaxﬁatﬁat ry point

at the hll(bb ellngoc’hrﬁenft Y J‘J?EL%BE glf b%ﬁ{tﬁgz,}%]?n?‘etnt E:gt ure an@fﬂie ré}lghluceiler ]gelatxve togbeq ual

di stance fromthe i'njec particu avo
enbodi nent  &tHigp# amﬁldeff%@tt lﬂqulcﬁ@yea Tibbeh%ﬂelcrf jelagife @}mﬂa@@ oér r anged

around a cegfigndlend¥duse ad dylinRr SRYE Hadddhdeq 84 haGhB®nt R dyfigeqend of each
spoke. More preferably, both half mould sets are arranged in this

manner. In a further preferred enbodi nent, the spokes are arranged in
a rotational ly syhwetquidialvepaftehariall mbile s px@laﬁmgamo thavearal of easd

f70ur fol lq S XHU%thﬁsyat 18t %fdQ%%Af otcfxtBH}[l symut-u%nug SQCE’I %ﬁlte anc?tler%al?’ %oélﬁ mretry.

ternative I nents al'ves
moul d set cﬁﬂv%émb‘lﬁrﬁ‘}é?@%@gﬁbﬁj@{4ié¢fa1t§3/0f(§1ﬂffﬁéfrnt prisolatien. rreans. The
"spokes" do not need to extend fromthe central axis, rather .they can

connect adj acent npul e alternative 5enbod| ment, the
moul d hal ves are EBRF ecf’feg&‘ % =l ‘sor}’%fﬁrﬁ% Idfplyer gyt Bng or
squar e Whi clhresanrsanii st they o equispicsd deurtl Ite aris uf thatiad, vehat ehdh naalef ur t her

enbodi n%t : mfomahglfwtﬁe JHQLMﬁgmgﬁ@sepgaﬁ%'eggagoup%gfw%glv&% QPLELS such as

a disc. In each ese e I nents, the es are p05|t|oned

such that t fayleapeslidhalvas pighafemelnbalf moukdsshde precaibodimen et masTher e
i's no requi heaRRBimplatolrhe raidons biHuerQf HbREVet, Wes akfable 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 haives 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

30  many mould halves as the second half mould set, such that in one relative orientation of



10noul d sets to be identical. However, it is preferred that the two
hal f moul d sets have equal nunbers of nmould halves and that all of
the noul d hal ves of one half nould set have the sane arrangenent in
an array as all of the nould halves of the other half nould set. 15In
a second aspect of the present invention, there is provided a nethod
of produci ng ¥oritkEsessiZlenses, conprising: a)providi ng ar€i/eBroGMsEaQr y
hal f nmould set conprising a plurality of male nould hal ves fixedly
attached to each other in a array and a second unitary half nould set
conprising a plurality of femal e noul & hal ves fixedly attached to
each other in a second 20 array, wherein the arrangenent of the male

and femal e nptad nhaldves ohdhalfREtE osl AR ;SQE AR, A LAY, e@c%n?&!&i% as to
airs of male and femal € Troul d

permt the ene f respectiyv . fer

hal ves to dgdt}tlgg% Héougc%%ﬂgfgssogg}ﬁdf%&é léaztirg%*d Sp#fiddn & s87P14 Eigntptinar thhetkafeen,

and to per mhelf efferagenidintvenin tededt halfinduld emednengauivth balnfouMinhResds

di fferent sadeddBd Sufmiildehal f by relative rotation of the first and

second array about an axis of rotation, such that the nale 25 and

femal e mdul d hal ves can be engaged in a plurality of different

relative orient atTmeasudWAIREREALE BRnSRARGAR Qbn &ﬁﬂxﬁéﬁﬁ@s&%ﬂﬂﬁﬂy the
tne

respective pmal uld halves in the said first array, and t
respective ggtﬁ% ge][ﬂ%ﬁ%h R EL '\%&%‘"a"lﬁi Qs BpYd st ssSridhelsmpopiied wnif dore

i denti cal f ewefesblyhtheronll moubdadefs aierinjegioh msaild uaihg aylastdh @REHY sicehat | ve
rotation of ,difigodyichst and second array about the said axis froma
first rgéatl onal "orientation to a second rotational orientation

30r esul in the definition of a set of respective nmould cavities of

which at |east sanedapabidthatdt €aVideiofse RdiCmdlhd f8m8Nn diBnSNARGHEL9M t he
first saird rotational

moul d cavit] resulting . fromengagenent in. the r ' _
orientati on%lB%)%err?lgtﬁ‘icé’F ?ﬂrﬁagno%‘g%fegﬁgpﬁulﬂéﬁ o hp diflgreaiateda fids parisuagy e

hal f noul d pyeferiqdghay boty e rplegnéfeanipthlié mpulB egtd najeath fgordn@MnyfemRsd sabl e
materi al i niest ﬁﬁfeﬁbfﬁﬁ@bﬁemfﬁgbﬁ ﬂatnl%li 'ﬁ'r{(gjiuggd i {ﬂgﬁg% r'ﬂgu[% gegas:)i}gggﬁil%jfd moul d

setstogo;?agrltﬂra[l% of lens no S contai ning sabl e

materi al? AUV MHBEIFHT BIHES mawbeiatterlipdpiromewding, forsstmpbfbycont act

| enses, whettedhingsicelpub) labs rpaeer hakanmbed @re,. at the same tinme as or

after step c). 10 - The male and fenmale half nould sets can be.
orientated relative to one another prior to the filling of the female
noul d hal ves wi t RVhgwslapaié mogld bit & asirtgerialdedunicifhe efapé bfahd iditlchie 28§ t he

femal e nmoulgdpBa B8 ape HBWE) e b r I the orientation
st ep an% t hgp' o ect on stgg£ ?ah%afpﬁéhgg% Telllt% hé@%ehtﬁ%]%%lufn&a??yhméneg& i me.
This Ii tgﬂctuhﬁgla{vpsr@aytqqé?mleﬁgi by spokes to a centrally 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.

25 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 sach
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

30 symmetry.



15pol yneri sable material is left in the nould before polynerisation
and reduces the chances of contam nation of the |enses. After
engagenent of the nould hal ves, the polynerisable material in each
nould is cured, and then the nould opened to allow the |l ens to be
extracted fromthe 20 nould. The curing nmay be carried out using any
of the gener aMopozfesd?? curi ng neans for cast contact | easeszoodussed
exanpl e using ultraviolet light. Once extracted, the lens is hydrated
and packaged, usually in a blister or vial. In a preferred

enbodi ment, the female half nmould set is held still and the nmale 25
hal f nould set is orientated relative to the female nould set, so
that the nmould halves are in the desired position. In alternative
enbodi ments, the male half nould set is held still and the femal e
moul d hal f is ori erff&fEytivrembetineraltie mand iyl veeals helhmoté sareancd.

Pref er ggl é t E@)ﬁﬁfbbﬁd%g&iﬁ&%y@ﬂl@r rﬂéxﬁdﬁ@%}cﬁ@seTg@?ﬂadﬂ%"‘ﬂ@h&h\ee@rt@aﬂél@gmﬁ_? lhy
once. ac a nou e faorne ster mu e
mast er noul d %aﬁn%gaﬁgé' “3%?2%%? @@@?ﬁtﬁ?&gg%ﬁéyg@ﬂS%Wmﬁvqo
produce a ¥ argebodrbiethe afould ahlfesnouoohesied ® spifts, thieh s@rEnnk g0 a Fhgse
half ToULd, Seksaaich NARAS, SRBRLAEH, LRShAE! Bl oL SRlatlANG ! O

produce sets of contact enses accord Ion requi f enent s
5The present mﬁv%h%weeﬁandae|ﬂw§ec%1ﬁes@&équewu@éﬁséﬁc tleeayh@at@ese di f f er ent

nunmbers of C@ﬂﬁb@ﬂﬁmeht@ﬁ&&ﬁou@fhaﬁlei 58 p@Mon&NDET 18ac RRVWERE in £YlalifidBy power
and cylinder axis i be aggarent 1o the skllledgﬁﬁrson ow t he

Wi |
hal f moul d set’8™ sﬁﬁﬁﬁﬁwbﬁmBFo A7} ST dheSfpquge two hal
10Typi cal 18/, rndwdd feksltd bidertichl. sSEowew, itlis doeferpxd dichtihe dva halflnﬂ:taldhashava'he

master nmoul ds. Reedmbds mogﬂ%agssdme%ya laoffth%rm&ra%&v&a&fs& haff pQgeof the

master noul ds. |s a particularly tinme-consumn t herefore
it is preferdBVehe e RS i sranisef obhe @H‘gﬁg@ﬁm P%‘H%lPtP@éalf PSEd s
further prefeered that the contact |enses are produced in batches
using the sanme half nould sets and the sane relative orientations.

In a preferred enbodi nent, a conputer systemis used in conjunction
with a nake- t o- st o&ka sreand hwettof ibngregmuinyeoimme iitretpredded s tnetthéobat ches

to be made. Th&nal &gmgg&g&haﬁé%gg%perlodlcaIIy reviews the stock
| evel s of each SKLF stock keeping unit) and conpares it t0 a pre-set

t ar get Ievela)whlEﬁ“ﬁ§g99ﬁFE%?%§MHEPWH§HCQ@WFWéa§HF@§°fmﬂEHWHd

halves fixedly attached to each other in a array and a second unitary half mould set
comprising a plurality of female mould halves fixedly attached to each other in a second
20 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 zotation, such that the male
25  and female mould halves can be engaged in a plurality of different relative orientations,
wherein the shape and/or orientation of the respective male mouid halves in the said first
artay, 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

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



requi renents for a fixed nunber of weeks. Algorithnms are applied
taking into account additional factors such as known and forecast
orders, econom ¢ manufacturing batch size and yearly sal es vol unes.
On a case by case basis the system can then deci de whet her 25 nore of
any particular SKU should be made, and how many shoul d be nmade, and
based on thi swienemb@me generates a shop order. The shopcoGEsnSoase
then grouped together so that orders of simlar size can be run nost
effectively to formthe basis of the production scheduling. 30 10
In a third aspect of the present invention, there is provided a

met hod of making a nmould set, conprising: nmoulding as a unitary

moul ding a first half_ nould set comprising a plurality of nale nould
hal ves fi xedf4/"“Gt #5EREELR sherchrm the grould gaviies FgfingfFarnsreagemantan the

nmoul di ng a Sﬁﬁmdirhﬁﬂldnamﬁﬂltﬁhoﬁﬁt as a unitary noul ding conprising a
plurality ofy fe gdhalve fixedl tta “he to each other in a
second array mng)r gmgﬁgfﬁléa fl?i”rlr]ahrﬁl ﬁtsa dﬁahﬁ gmﬁﬂasqiéﬁlraé‘l‘“émr?ﬂﬁl d
hal ves in th@ofierst and second arrays is such as to permt the

engagenens of) 1 esRamhi ¥foiRdkdiihe Rl fiodfdh LAIRLG, AR d hal ves Lo

define a corresponding set of nould cavities t etween, and to
pernit 10 en‘Bageﬁ%%?ﬁméfheé‘&‘b’FFlfs}%”hi selé frefomn ﬁﬂullﬂhf)fﬁélefls muids centalping e ent
said nal e nmdlmdmadbﬂerbacerraehﬁtl ve rotation of the first and second
array about gn axis SJnc,cghea} such that the male and female nmould
hal ves can bé en§ ag aan ﬁflura O § S P GRPFSPER VR LY pa S

ori ent at i onsindggéerehefore, h@hswmpemanwr@ﬁer@mpeht ation of the respective
mal e mouk@ halves in the said first array, and the respective fenale
moul d hal ves in.th% said second array is not jdentical for 15each
moul d hal f in eacH"SRpg 2 fFugle hajfraoubdiptscar baqriprtatdrelativesn orsfanethes f i r st
and second ambaty: ted ity o @Hedentttd ﬁotﬂdﬁﬂﬂﬂe@wﬁh p@&mﬁﬁib@&m@&ﬁl orQttk @R at i on

to a second 0 resu inition of a set
of respecti \fg %r}%lé%}? %&u@é‘ﬁa@ Chat ™ pé%erf‘:dglgf"fg ° IR es
are differerke liﬂﬁctslﬁabé tafe ﬁmwmsmﬂly@mw tine sThigguitsthiertignefthan te
engagenery ipRiytla@sabichSlerigiat Bie Erpth@-&bﬁ@ Qéforg E:Jbl?l'ﬂ&ﬁgﬁog And R%ices the chances
Preferably the half nou sets are forned by injection noulding. The
hal f noul d SEETEURIBROYPOVE™ERd usi ng standard injection moul di ng
equi pnent, such as those nade by Battenfeld, BOY, Netstal, Engel,
Arburg, Demag or tho it pref.e at the m)uld
set is used onI@y %#(E:@e gL{E%mn%§es‘:’e]'¥11 M?ﬂ%}‘gﬁ’tdﬁeop 73 egs@%%énﬁfm ?aafcgs t he
use of reusdiv 1&@&?(@@@@@@%@@&@ torgigwake lasdo peetxarketavdipimotbe

The presgnt mhdawenthk @Ifhn‘é‘n{ak' bQ&Ww}a%ugﬁﬁg%ﬂ)b&@lefggﬁetrﬂ?'imm&lnﬁge&%gﬂge to

the drawi ngs in whi
cast contact Ieuses for example using ultraviolet light. Once exiracted, 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
25  half mould set is orientated relative to the fermale mould set, so that the mould halves are
in the desired position. In alternative embodiments, the male half mould set is held stil]

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.

30  Each half mould set may be formed from a master mould. The master mould can be used



30 Figure 1 shows typical male and fermal e nmoul d hal ves which forma

| ens-shaped cavity; 11 Figure 2 shows preferred half nould sets; and
Figure 3 exenplifies the nmultiple conbinations which are produced
froma half nould set. 5Figure 1 shows how a nmale nould half (1) and
a female nmould half (2) fit together to forma | ens shaped cavity
(5). The noul wohevesozare commonl y di sposabl e noul ds whtwaB@s@IEsed
only once. These nould halves are formed using so-called "nmaster"
nmoul ds which are typically formed of netal, typically steel. The
optical faces of the disposable nould® are defined by an insert tool
in the master nould. This insert 10tool is typically forned of a
metal which,j o I ][ L ckel or
i ckel "l | o Bhct flze by SRR mo T RR ot bR BB, B el B P e
di sposabl e MsubeemRIned indiiferet PenfagenddPPFUSHIcE O FRRsYCt lersesAaasHPHP such
as poIypropgb@ﬂﬁgng@gﬁ§kagly, the noul ds are fornmed by injection
nmoul di ng. 15The master nould is a multi-cavity noul d, which produces
di sposabl e hal f nould sets conprising a plurality of nould hal ves.

I n an al Ser nati veTtepoedi meation titvers Mo ukidednatswes pfuinceniiffrangnuntbers obHnt act
| enses are f: | | Ne aguartz and
various netéﬁ%ﬁﬁ%%g¥ﬁ§#%%%¥%§?gga%gﬁ %%%r eH§£ﬁalgg%§nggﬁu.e used in
conbi nat i on2nERER t¢ He skBefsueiprhgypthe bpst mould sets shqnidfgpeodgeed FgiHi§o hal f
moul d sets Lciaggordance with the present invention. The set is nade
up of four or six "petals" (10) each of which is an individual nould
hal f. The four nould halves are either all male nould hal ves or al
femal e moul d hal vBgicalliheie 25 nowldl ebtsheill be srodirced ialbhbtcleanTlectaetdr haddst her

via a runne 118S:s S
ext endi ng f%§§¥§£§g%%%g%ﬂ%§ﬂggmﬁaﬁ%"Egﬁkgﬁgﬁfﬂagigkhﬁ§lQBMﬁ&ﬁ%ﬁiona

. . olnt. The _set has an addi

noul ded webtieeysERngREFEsE- o Berefprd! is preferplg iq@ingpysedhs BWOETHE k885 t o

know t he orj.gfteati on of the half nould set. More than one 30 noul ded
web can be noul ded onto the half nmould set. Gther alternative neans

of marking or shaping the half nould set so that its orientation is
known wilbl be apgais éurthet wefbie! tsikihk katkcplenssone produced in batchifhesiggeheal s are

al | posi tioped L $ATEs HlothADGE JhMiRGigeNt ral axis of the half

In a preferred embodirent, a computer system is used in conjunction with a

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

20  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 systern can then decide whether

25  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.

30



5nmoul d set. The petals are also regularly spaced around the central
axis, so that the petals have four-fold rotational symetry. Although
the half nmould set in Figure 2 has four petals, other nunbers of

petal s are possible. It is preferred that the half nould set has
from4 to 16 petals. 4, 6 or 8 10petals per half nmould set are
particul arly pYeEOEYESEE The hal f noul d set showPCT{GBFIOgUMES 2

is easy to produce by injection noul ding. However, alternatively, the
hal f mould set could be fornmed of a solid disc with the petals
positioned in the disc. Alternatively,idhe half nould set can be in
the formof a hoop, or a 15 square or H frame. The petals can be

posi tioned on the g Elgxluggspg& opma ﬁfege?lt lgtena&ema@%r%eﬁq%ﬁﬁd O

possi bl e shapes of half be apparent to the skilled
per son. amc“#ijéfﬁrcém@sgﬁoms how tvvo hal f nould sets fit together to

produce a semb@8in®hs adinfiire memlamga ke ﬁtﬂﬁm@ﬂﬁeﬂfombﬂﬁﬁﬁﬁplurblﬂy bith8e
Exanpl e, each f theg%&tlals mal e half 20 nmould set (25),

nunbered 1 t&° dﬂ%‘ées yfafttg‘fhgﬁ © 6361 (?%aglraf&ag‘lyaﬁrﬁl each of the petals
on the segonuofléngb ecirdhbll moull detget uiBF)moulinglbenpting atpbiraittha{enzle

di fferent Spﬁk%@hﬂ%@’ﬁ!&ed J&Sch%ﬂoaeta&hvcﬁheﬂn a%EHoﬁ& Lpp of the two half

moul d sets (25, 30) can be seen fromthe noul ded webfé)r ortions (32,
33) on each WAFn g repapant of Abe ipalpargdemsakopould mives Frths WHIOLEREct | ens
moul d conbi natam@sucﬁ e&ulpémﬁ:rmntgli@md;irfof@spemve pii}s%ﬂhﬁlelaﬁtﬂf&mﬁlf: mbiie two

ol ok e AL B LT SRS 1
Posi ti onl® Pagigeinom oBeaPlosid fewnple houlhhiéwiHendifferent 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
15  each mould half in each said array, whereby relative rotation of the first and second array
about 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 resitlting from engagement in the

first said rotational orientation.

20 .

Preferably the half mould sets are formed by injection moulding. The half mould
sefs can be produced using standard injection moulding equipment, such as those made
by Battenfeld, BOY, Netstal, Engel, Arburg, Demag or Surnitomo.

25 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:

30 Figure I shows typical male and female mould halves which form a lens-shaped cavity;
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Figure 2 shows preferred half mould sets; and
Figure 3 exemplifies the multiple combinations which are produced from a half mould

set.

5 Figure 1 shows how a male mould half (1) and a female mould half (2) fit
together to form a lens shaped cavity (5). The mould halves are commonly disposable
motlds which are used only once. These mould halves are formed using so-called
"master” moulds which are typically formed of metal, typically steel. The optical faces
of the disposable moulds are defined by an insert tool in the master mould. This insert

10 toolis typically formed of a metal which is softer than steel, such as brass, aluminium,
nickel or nickel alloys. The insert tool could however be made from steel. The
disposable moulds are typically formed from a plastics material such as polypropylene.

Preferably, the moulds are formed by injection moulding.

15 7 The master mould is a multi-cavity mould, which produces disposable half

mould sets comprising a plurality of mould halves,

In an alternative embodiment, the mould halves for making the contact lenses
are teusable. Suitable mould half materials include quartz and various metals.

20 Thermoplastic contact lens material can be used in combination with the rensable 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
25  meould halves are all connected together via a runmer 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 o know the orientation of the half mould set. More than one

30 moulded web can be moulded onto the half mould set. Other alternative means of
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marking or shaping the half mould set 50 that its orientation is known will be apparent to

the skilled person.

The petals are all positioned the same distance from the ceniral axis of the half
mould set. The petals are also regularly spaced around the central axis, so that the petals

have four-fold rotational symmetry.

Although the half mould set in Figure 2 has four petals, other numbers of petals
are possible. It is preferred that the haif mould set has-from 4 to 16 petals, 4,6 0r 8

petals per half mould set are particolarly preferred.

The half mould set shown in Figure 2 is easy to produce by injection moulding.
However, alternatively, the half mould set could be formed of a solid disc with the petals
positioned in the disc. Altematively, the half mould set can be in the form of a hoop, or a
square or H frame. The petals can be positioned on the inside or outside of the hoop or

square. Other possible shapes of half mould set will be ap'parent to the skilled person.

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 haif
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.



If there are nore petals in each half nould set, then the nunber of
different orientations increases, and therefore the total nunber of
different conbinations increases. 5 For 6 petals there are 36

di fferent conbinations, for 8 petals there are 64 conbinations.

As well as changing the sphere power and the cylinder orientation,
the cylinder P8y al so be changed. 10Therefore, i Pcuanbaioseen
that fromtwo naster nould sets, it is possible to produce half nould
sets which allow the production of |arge nunbers of different contact
| ens types. Where certain | ens types (9phere power, cylinder power
and orientation) are nore popular than the others, the half nould
sets can be sghleyyp so that nore of that |ens type are produced either
by mal dng nore |enses ing one particular orientation, _or hy 15
including in the hal f [Bt®rdet npPsitenan onpPosisioal whi CPesipwés t he

required sphere power, il #ERaIPPVEE QFomdid FRLET T Ofnad CHRE T Bhale | 1 t
is strai ghtfnr\nnrrl to—set—up-the half nould sets to pr uce llenses

according tg 86Efoner rgquirénents% Inj8rder|io pr6duce 1 he 2800
di fferent Skwepmguch apzoptijel an supplybng tpric 26 Tenses mght be

hih nardccaryvd + ~ h-\ln _ﬂ_fh ~Yal 45
L4

cal | ed upon Hy-i-twot-t-bpRecessary-o—have—h
pet al s. Fbme%gm&ﬁgﬁ aLs ané sufficienf to [ | ow| §r ou |hgs o? t he
nost popularBSNusnﬁ@r p3 set |df tofic Iemses. N%en ot her| set s| of

| enses are reguiTed;a-new raster—outd—canr—be—set—up—ant—a—rew-set
of half nould sets can be made. By changing the petals of only one
hal f rmoul d set, a €&wis st apry petilt nepchiplf sepld o, thearilrammbare! fiéeontoduced.
14 | Bnén&tl@i@nﬁdréﬂs‘é@mdﬂe%&é @ (o2l nd R ofQiRELAL SntHafond HRHadel

each hal f .no different SKUs in a given

se Thi s u
set. Using i E? g‘? e bR BT 8’%‘?“‘§8‘F atmt&hg’ T RFHHIP BEFC pEO4 G O¥el ect
t he best conblnatlons of sphere power, cylinder power and 5 cyli nder
axis in any given that
Appr oxi mat o1y 1 escnbl s FranghP L RHGE. G, AEL A0 3RS ATALE,
cont act | ensPY%epeas 3P bsickAnpesy popularlty together to mninise the
nunber of set-up changes required to the master moulds. 10Certain
orlentatlgns of C'é1 g aX| are n?re conmon th@n ot hers. A cylinder
axis of 180 degree oWhﬁﬁm T TAREYe Lasts BB Wit dt BPsiRiF B as
common as a piplucatidf maxi setodhi@alide greeesipctivsh btlarge nunhersif differamroenta®NTON

s Ohrer o ket QI8! YRS ar RRIRAR Rl D B BAVELS o8l ooty 899

-1.25 are sim ere power
-1.75, -2.00momRePwia iimg therothers, i half ol seis |Ceprbe sqtrvgse fareore ofifeat ks
sui t abl e set tyPpark plod@ce®, B dY mENSE Bfke GRS Usikon8 SarfiQlid: OMGauda by 2

15 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 haff

mould sets to produce lenses according to customer requirements.

In order to produce the 2000 different SKUs which an optician supplying toric
20 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.



Fenmal e Half Male Half Cavity Sphere Power Cylinder Power CYlinder
Axis -1.00 -0.75 90 2 -1.25 . -0.75 180 3 -1.50 -0.75 180 4 -1.75

-1.25
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It is particularly preferred that 6 petals are used in each half mould set, This
provides up to 36 different SKUs in a given set. Using information based o sales, the
skilled person can select the best combinations of sphere power, cylinder power and
cylinder axis in any given set so as to produce contact lenses in amounts that
appreximately resemble the sales figures. It is preferred to group contact lens types of
similar popularity together to minimise the number of set-up changes required to the

master moulds.

Certain orientations of cylinder axis are more common than others, A cylinder
axis of 180 degrees is most common, and is approximately twice as common as a
cylinder axis of 90 degrees, which in turn is more common than other cylinder axes.
Demand for cylinder powers of ~0.75 and -1.25 are similar, and demand for sphere
powers -1.00, -1.25, -1.50, -1.75, -2.00, and -2.25 are also all similar, Therefore, one

suitable set-up for a 6 petal system could be as follows:

Table 2
) " Female Half Male Half
Cavity Sphere Power | Cylinder Power | Cylinder Axis

-1.00 -0.75 80
2 -1.25 ~0.75 180
3 -1.50 -0.75 180
4 -1.75 -1.25 20
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

requirements.



90 5 -2.00

-1.25 180 6 -2.25 -1.25 180 This set up can

produce 24 different SKUs, with there being twi ce as nmany contact
| enses having an axis of 180, conpared to 90, which is in line wt
sal es 20 requirenents. WO 2007/ 068892PCT/ GB2006/ 004564 15

is also preferred to group together |ow volune contact |ens types.
Exanpl e of a swohabk®ed ow vol une set of | enses woul d bectEablheodsss
Female Half Male Half Cavity
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20
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1t is also preferred to group together low volume contact lens types. An

Example of a suitable low volume set of lenses would be:

Table 3
Female Half Male Half
Cavity Sphere Power | Cylinder Power | Cylinder Axis
1 +1.00 -1.75 40
2 +1.25 -1.75 50
3 +1.50 -1.75 60
4 +1.75 -1.75 120
5 +2.00 -1.75 130
) +2.25 -~1.75 140

These are of course only Examples of particular sets which may be useful in

creating a complete inventory of contact lenses.

The contact lenses are made using the half mould sets of the 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 fernale 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 ultraviclet 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.

h
It
An



Sphere Power Cylinder Power Cylinder Axis 1 +1.00 -1.75 40 2 +1.25
-1.75 50 3 +1.50 -1.75 60 4 +1.75 -1.75 120 5 +2.00
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Although the specific preferred embodiment described above relates to toric
contact lenses, the invention is equally applicable to other sets of lenses where the lenses
are typically formed from mould halves where both the male and female mould halves
differ. Examples include multifocal lenses, where one focal component is provided by

5  one mould half and another focal component is provided by the other mould half. In
addition, the invention can be used when producing standard spheric lenses. A first
mould half provides the sphere power and the second mould half is used to vary the size

of the lens produced, so that sets of lenses of differing sizes can be produced.
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5." A mould set as claimed in Claim 4, wherein both half mould sets have an orlentation feature to allow the relative
orientations to be differentiated.

6. A mouid set as claimed in any one of the preceding claims, wherein the first half mould sat comprises a plurality of
spokes arranged around a central axis and wherein each said male mould half attached to the end of each spoke.

7. Amould set as claimed in Claim 6, wherein the spokes are arranged In a rotationally symmetrical pattern.

8. Amould set as claimed in any one of the preceding claims, wherein the secend mould half set comprises a plurality
of spokes arranged around a central axis and wherein each said female mould half is attached to the end of each
spoke, :

9. Amould set as claimed in Claim 8, wherein the spokes are amanged in a rotationally symmetrical pattern.
10. A'mould set as claimed in Claim 7 or Claim 9, wherein the spokes have at least four-fold rotational symmetry,
11. A method of producing contact lenses, comprising:

a) providing a first unitary half mould set comprising a plurality of mate mould halves fixedly attached to each
otherin a array and a second unitary half mould set comprising a plurality of ferate mould hzlves fixedly attached *
to each other in & secand array, wherein the arrangament of the male and fermale mould halves in the first and
second arrays is such as to permit the engagement of respective pairs of male and female mou!d halves to
define a corresponding set of mould cavities therebetween, and to permit ergagement of each said female
rnould half with a different said male mould half by relative ratation of the first 2nd second array about an axis
of ratation, 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 femnale mould halves in the said second array is not identical for each mould halfin 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 resutting from engagement
in the first said rotational orientation; ’
b} orientating the fernale half mould set and the male half mould set relative to one another;
©) injecting a polymerisable material inte each famale mould half:
d) engaging the two half mould sets to form & plurality of feng moulds containing the polymerisabie material; and
&) pelymerising the liquid to form a set of contact lenses, wherein step b} is undertaken before, at the same
ime as or after step c).
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