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extract these extractable materials from the polymerized biomedical devices during the
manufacture thereof to reduce or prevent adverse reactions in patients. For example, in the
production of ophthalmic lenses, such as contact lenses, the polymerized lenses are contacted by
liquid extraction media which may include aqueous compositions, such as water, saline,
buffered solutions and the like, or organic solvent compositions, such as alcohol containing
compositions. The extraction procedures may be performed in an extraction station prior to
packaging the ophthalmic lenses, or may be performed in the ophthalmic lens packages prior to
sealing the package. In the commercial manufacture of polymerized biomedical devices,
including ophthalmic lenses, such as hydrogel and silicone hydrogel contact lenses, it is
desirable to continue to develop new manufacturing components, systems, methods, and the like

to reduce production time, to reduce production costs, and to increase productivity, among other

things.
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extraction procedures to renopve an extractable
conmponent from pol yneri zed bi onedi cal devices are
descri bed herein. The devices herein, for purposes of
conveni ence, may be refel Ted to as extraction trays.
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number of polymerized biomedical devices in a specified amount of time with relatively small

amounts of extraction media, thereby resulting in increased efficiency and reduced costs

associated with the manufacture of the polymerized biomedical devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a perspective view of a single polymerized biomedical device carrier
comprising a plurality of recesses to accommodate a plurality of polymerized biomedical
devices.

[0006] FIG. 2 is a top perspective view of an assembly of two of the carriers of FIG. 1 in
contact with each other.

[0007] FIG. 3 is a bottom perspective view of the assembly of FIG. 2.
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devices. [0006] FIG 2 is a top perspective view of an

assenbly of two of the carriers of FIG 1 in contact
wowvak/1zeeh other. [0007] FIG 3 is a bottom pePCpES1008/660882

view of the assenbly of FIG 2.[0008] FIG 4 is a

sectional view of the assenbly of FIG 2. [0009] FIG

5is a mgnified view of a portion of FIG 4. [0010]

FIG 6 is arragnified vi ew of another portion of FIG
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FIG 10. [0016] FIG 12 is a top perspective view of

FIGahot her single pol ynerized bi onedi cal device carrier
conprising a plurality of recesses to acconmpdate a

[0033] ur aFIQ.\9 of a petspeetiviezadwbefoare disemblydéraineefor hpligrh plurality of the
FIG 13 is a bottom perspective view of the carrier of

prespyptthiomedic3l@igy®E carigrs- 14 is a magnified view of a

portion of the carrier of FI.G 12 includin
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ara i ca eV|ce carrler
evﬁéiraction conmposition inflow port and a liquid
extraction conposition outfl ow

[0017] FIG. 13 is a bottom perspective view of the carrier of FIG. 12.

[0018] FIG. 14 is a magnified view of a portion of the carrier of FIG. 12 including a pre
extracted silicone hydrogel contact lens (left lens) and an extracted and expanded silicone
hydrogel contact lens (right lens), each lens in a recess of the carrier.

[0019] FIG. 15 is a magnified view of an assembly of two of the carriers of FIG. 12.

[0020] FIG. 16 is an illustration of a tank including a plurality of biomedical device carriers
and a liquid extraction composition inflow port and a liquid extraction composition outflow
port.

[0021] FIG. 17 is a sectional view of an assembly tank including a plurality of biomedical
device carriers and a single liquid extraction composition inflow/outflow port.

[0022] FIG. 18 is a rotated view of the tank of FIG. 17.

[0023] FIG. 19 is a perspective view of the assembly tank of FIG. 17.



port. [0021] FIG 17 is a sectional view of an

assenbly tank including a plurality of bionedical
waleosasi2éarriers and a single liquid extracti oPCT/US2008/060882

conmposition inflow outflow port. [0022] FIG 18 is a

rotated view of the tank of FIG 17. [0023] FIG 19 is

a perspective view of the assenbly tank of FIG

17. DETAI LED DESCRI PTI ON [ 0024] Bi onedi cal devi ce

oS ATRR " T2 T 15
[OOﬁﬁ o ngfdﬁ&ﬂ?éf | VR g (f]a?lllergané Qi%sscrﬁi)lé[i' Tﬁ gﬁles%ﬁtt EQ'gltefsog}e used to hold,

ure use erein, an extrac rocedure

acccfrﬁt%@flactet 8r ?etﬁh% gﬁh‘ﬁlﬁy'({f Mgﬁ%f’é& ﬁ%h{eﬁfétaﬁglaﬁces during an extraction
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conponent can be understood to include unreacted

fronmtheodenicz, oroddvipes®e produae tn aktractedepalymdrinahbiomedicalodevice or devices.
ot her agents whi ch have not becone covalently attached

Theoextrctablencempomamd wiah  heeunderstadd Ve ingJudd@nreacted monomers, oligomers,
devi ce-form ng conponent. The extractabl e conponent

partiglly repeted peonemerss, saroetlien. agangic Whish ave mat haspae covalently attached or
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device carriers tructured, such as sized and

othetWaB 8fhmdbRiRE r@iaﬁﬁ@id’th@rﬁoﬂﬁﬂ&doakﬂﬂﬁkhﬁétwbﬂ( foRghdtrix 3F the biomedical
effective extraction of the polyneri zed bi onedi cal

devidevi ces using reduced anounts of extraction nedia
conpared to existing extraction procedures. Thus, with
[002F)e pThs prasemtdriomedisal deaiogecaminrd eresstofctured)rsacdh asikized and shaped, to
devi ces can be extracted in a given
be closely arranged together to facilitate effective extraction of the polymerized biomedical
devices using reduced amounts of extraction media compared to existing extraction procedures.
Thus, with the present carriers, large numbers of biomedical devices can be extracted in a given
amount of time and with relatively small amounts of extraction media.
[0026] In one aspect, a biomedical device carrier is provided and the carrier comprises,
consists essentially of, or consists of, a substantially planar substrate, a plurality of recesses, and
at least one carrier spacing member that is structured to maintain a desired distance between two
carriers when in contact with each other.
[0027] In more detail, the substrate has a first substrate surface and a second substrate

surface opposing the first substrate surface. The distance between the first substrate surface and

the opposing second substrate surface defines a substrate thickness. The plurality, that is two or
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amount of time and with relatively small anmounts of

extraction nedia. [0026] In one aspect, a bionedica
waoelewsasi2éarrier is provided and the carrier coPEI/USHS8/060882

consi sts essentially of, or consists of, a

substantially planar substrate, a plurality of

recesses, and at |east one carrier spacing nenber that

is structured to maintain a desired di stance between
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in centaetivaith & perond gubstanbielly idanticyreawrieeniich sha throsepombsitbstyte surface of
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such that the second substrate surface of the second
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first carri er hi certain enbodi nents of the present

firstcabstrate Surfidecof Misedondaubstatialiysidemtal carried whes shé s carriers are in
0.12 inches and is no greater than 0.50 inches. It can

contaet withleach othdr ahdithet fisst asrriee &slocatad ondop iof thes gwond garrier at a value
menber is effective in maintaining the distance

fronbahane 81 2danehes thabant BSO0rimghes.sur f ace of a first carrier
and a first substrate surface of a second

[0028];hst ARt isgfl | herpipe the qdwraseasybistantiglhye ddentisal’ wesfersr foi @r sfructure or a

are in . : . oy - :
component of a device that is essentially identical except for variations that may be introduced

in a manufacturing process of the structure or component. Ideally, the carriers are identically
structured, that is sized and shaped, to each other, but due to manufacturing variability
tolerances, persons of ordinary skill in the art will understand that some variation may be
present and the carriers will still be substantially identical.

[0029] As used herein, the phrase “inter-carrier distance” refers to the perpendicular
distance between two adjacent carriers in contact with each other, such as in direct physical

contact with each other such that a portion of one carrier is touching a portion of a second
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contact with each other and the first carrier is

| ocated on top of the second carrier at a value from
w@bwat13642 i nches to about 0.50 inches. [0028PCEES288060882

herein, the phrase substantially identical"” refers to

a structure or a conponent of a device that is

essentially identical except for variations that nmay

be introduced in a manufacturing process of the

carr?egg Prd H{t?rl ; S%roﬁfgtt%@en%an l}cﬂ%%hilﬁfed B&ﬁﬁ&?r r @t{%)rch &l ﬁlC? of a recess of a
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carriers will still be substantially identical.
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refers to the perpendicul ar distance between two
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in direct physical contact with each other such that a

desquthetli chheopreserd hpemedieal dxdractoorc hisagpbliepoompmse ofplwality of biomedical
secondcarrier. The inter-carrier distance can be

deviee geuiessy] cpeh owraiar havieg 8 eiiralifyfafgecasses struelgesistodfold, accommodate, or
first carrier and a top surface, of a recess of a

retaigied pheralityrofi Rolymerized domediealt deviose The assemblyray cogprise a frame in

rier distance ca nmeasur bet ween t he
whighh B FGHCE} GATaers Gk e BODREL AR ARt Pe CPIecAE TRy may comprise a

first substr;ﬁ? ?urface of sec at e

d
tank, for? coRieiing Mo phualley, ?fe farrteb%éaﬁi’ " C’i%ﬁnﬁsrm akfor gemoving an
exlg Qb 6 SHL AFA O B EHRca clERY | 65 B Ssscmbly may

eScCri resent

conBeRe AfrhBS 08P Hnke %e&lﬁﬁ‘ &I?é ﬁIaMleo{on'&h H?q}u@?hurglﬁg &Ccarriers can be

arriers, each carrier aving a ura recesses

plao%a i ceﬁéJ i, 110 allditi6h, APREINP %@taesenmheg Qb8 p@o@hw &R ¥s during the

of pol ymerized bi omedi cal devices. The assenbly ray

marPdeRire SF tike f)lbﬁféﬁldahdm&hFéxf@(aﬁiéﬂ& at inhay befdesiadbld & Bave a continuous
can be contained and transporte The assenbly may

proaessTfuri exeraetingathe podymertueddchiomadicilndevides,r where twof four, six, eight, or ten
carriers and an extraction nediumfor renoving an

biomedicz cdeviddee extoavtion easseniiblipm arbebepny yisael dumug lanosrdrictiod procedure to
devices. O, the assenbly may conprise a frane and a

proceahiargantiantties afitbe polumerizesthiameticg! deiceping giver ym@ﬂnt of time.
carriers can be placed in the tank, hi addition,

IOO%M ur al ‘?13)3 @nbodimentyp prosnedige! gevies extraghen a%SE@FﬂYa%ompnses two or more

blomgc{lcaq %evwe carriers in contact with each other and having an inter-carrier distance from
about 0.12 inches to about 0.50 inches. Preferably, the inter-carrier distance between every two
adjacent carriers is greater than about 0.12 inches and is less than about 0.50 inches. By
structuring the carriers to have an inter-carrier distance within this range, it is possible to
achieve sufficient extraction of the extractable component from a large quantity of biomedical
devices with a relatively small quantity of extraction media per biomedical device.

[0032] In another embodiment, a biomedical extraction assembly comprises at least three
biomedical device carriers. For example, a biomedical device extraction assembly comprises a

first biomedical device carrier, a second biomedical device carrier that is substantially identical
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manuf acture of the bionmedi cal devices. For exanple, it

may be desirable to have a continuous process for
wezimsasesng the pol ynmeri zed bi onedi cal devi cesPCTMIS2068/060882

two, four, six, eight, or ten bionedical device

extraction assenblies are being used during an

extraction procedure to process large quantities of

t he pol yneri zed bi onedi cal devices in a given anount

to ﬂg{{i{sggﬁpg{q?chﬁ é%\ﬁ%?n f/grggl}neﬁf‘n‘& 33@%& &ipnbe?ilq% 3?\;1%('? g%:gag ﬁl\élr fsesubstantially
e B34 A CAA b Paf oS, B Henica

sec odﬂ)m@dn@% de@%%mgéeﬁ{% AR %ﬁbn}eﬁﬁfa. 8hRee (ga?ééljl (§0rmprises a plurality of
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I stance between every two adj acent carri

recegi&gal‘nﬁfudfhﬂ%aﬂ heMe Qurbreel TaBE SRS ib Strh&fifed! RAAcANAMbdate a single

0 inches. By structuring the carriers to have an
polyni¥rized Cibinie@icald ideviad Ciritat B Nextrdtfon’ PREGdurkt tol $emove an extractable
possi bl e to achieve sufficient extraction of the
comprhér dioabite ppdymerivedbidmediva devicgeTHeuaednd Bio@edical device carrier is in
bi onedi cal devices with a relatively small quantity of
contagtt wik theofirsibobineediel dbvioereatrienbko dav h wenvdx00i3fke lbpposing the concave
anot her enbodi nent, a bi onedi cal extraction assenbly
surfaeemyfrthe egsess of] the seconid beamnédlicalwdiicea kartiew extendsainta the secess of the first
. For. exanple, a bionedical device extraction assenbly ]
biorpedieal dewse garfipy torfopn g pavity: W) acdemmedate he palymerizesduomegdical device.

0y e ol 50 o g i
third,.Dbj di cal dgvi [ t hat i bstanti al | .
L RO PBEL SEpFShRLEE Skl REEBE Sk of e i
AR A0S g 300 . e S50 s LGRSAFEERES aovis o o

fornflg ¥R G A6LdraBATR pbRERerieP bl fldidaY alficd eCesses
udi ng a rrace. ac

I nC concave's recess is structured

[00349 acCHOPARIR: AsSdch Th&hH& Yd??rb&t?c@n%glgﬁ%higé’d bRYddREI devices are

during an extraction procedure to re

proveddd afd akicEibeédNE@Rthotls blidiea RRIpYSeSitz8indaf REh&able component
devi ce. The second bi onedi cal device carrier is in

fronc gl @atrixidt bidnhelidal r dévideis Oritdi @edserie yietitods atrchale $1§>in§ the present
that a convex surface opposing the concave surface o
bioméwkcal eters cHrritdse asseobiies, borobeitl, dal andextration aproceture to remove an
extends into the recess of the first bionmedical device
extraciahle epmpenenbframehe hiomegdiqabdemiessrmodat e t he
ol ymeri zed bj onedi cal device. [0033] The third
[0035i] onelti caf embedimentars itethpd ofn exloentingt ami eetragtable component from

econ I ongdi cal . devi ce . - . . . :
poly‘?nerlze&i b?ome ical c?evwes comprises providing a plurality of polymerized biomedical

devices in a plurality of recesses of at least one carrier of a biomedical device extraction
assembly. The assembly may comprise two or more biomedical device carriers having an inter-
carrier distance from about 0.12 inches to about 0.50 inches, as described herein. Or, the
assembly may comprise three or more biomedical device carriers, wherein a first biomedical
device carrier is in contact with a second biomedical device carrier, and the second biomedical
device carrier is in contact with the third biomedical device carrier, as described herein. The

method also comprises contacting the plurality of polymerized biomedical devices with a liquid
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carrier so that a convex surface opposing the concave
surface of the recess of the third bi onedi cal device

w@ a008i18n26£xt ends into the recess of the secondPCT/US2008/060882
bi onedi cal device carrier to forma cavity to
accommodat e a pol yneri zed bi onedi cal device. [0034] In
yet anot her aspect, nethods for produci ng pol ynerized
bi onedi cal devices are provided and descri bed. The

extrga}otﬁoé%%rdogﬁo%dtg %n%%g Bn %I( af%&blg%élhgg?e%? o il Cﬂo?.}?rhgnzed biomedical

i one devi ces

devRECR ggad&%t f}ﬁ&'ﬁhtm éi%ft E&%kﬂgecpﬁsﬁl%afcapd&f@gh cal

carrirers, asse I'n an extraction

0039) OC EALEStat i enBHMURNBILIANE hRPIB! e COHR ftep € ﬁ?l-;%d ting th
[ 3tﬁ]oms\dl calal dgw ces. n[ 0035] hi one gr‘r‘ood|@t§e%1ntteIg 91% Irecting the

liquitf exgrecties tomgodifior ltdralty adtbss 18 FoBMRHzeld bdedical dev1ces Or, another
pol ynmeri zed bi omedi cal devi ces conprises providing a

embpliniet bf theqfregeat mewiody mdy bomprsh £edntattingeep that camprises directing the
plurality of recesses of at |east one carrier of a

liquisi exteatition| coepoisiti®nethtougbta cimghes sdetbpgrt anfi eowtlst @uiil of a storage tank
may conprise two or nore bionedical device carriers

conﬂaawmgl ewirachiorpssamblyer di st ance from about 0. 12 | nches

0 about. 0.50 inches, as described herein. O,

lOO%senﬁfightlﬁw @Bh?ﬁﬁm%tsm rthe mgtheds raay, p@mmecenntmgdhe plurality of

e o ik Cald e AR s ol e s
1 ﬁ ongdblonedlcal device carrier is in contact
po Weﬂ%e? PAoB'6%edi cal device carri er, as descri bed

ﬁﬁ?r ei teyﬂ)g)fd 1{10& leﬁglg(iggBrealgglsdﬁ%? t&?ltlélnlg l{fﬁrated in FIG. 1. The

prurali neriz I one eVICGSWI

biorh&ﬂéﬁl dewnike ? e 'i‘?] E@rﬂ‘gﬁ%stai s?tBstgﬂbarllg/@%rﬁé a g%{ef@‘?‘mQ ls@bstrate 12 has

conponent romt yneri ze evi ces

a fiR QabRIA sitifateal 4 tandoa‘ s&@ohd a%sging%wfd‘té %8dace 16 (see FIG. 2). The
bi onmedi cal devices. [0036] In certain enbodi nents of

substiate thRkhesds.8 ik ftus6aret as tHedistai RbebOEER firsEsubstrdte ilirfAt8 14 and second
the liquid extraction conposition laterally across the

subghateysueface @d. hi thieethbadimenty tleesarriéd is frsealflaedependiag isideniall extending
of the present nmethods may conprise a contacting step
belohéite soomd iseledratti swace g ohabdviedthe dirgtxsubsitate snrface 14. The substrate

conposi tion through a single inlet port and outl et
thickysss ISonecaEY(fmg@leﬁrﬂ&Wombﬁsﬁpr@oahO &QQ inghes.dn certain embodiments,

the gubstrate t}/uckness is from about 0.040 inches to about 0.100 inches. For example, some
carriers may comprise a substrate having a substrate thickness from about 0.050 inches to about
0.060 inches. As another example, a carrier may comprise a substrate having a substrate
thickness of 0.05 7 inches.

[0039] The substrate thickness is selected, at least in part, by the desired packing density of
the carriers and the materials from which the carriers are made. For example, when metals are
used to produce the carriers, the substrate thickness can be thinner than when more flexible
materials, such as plastics, are used. Certain embodiments of the present biomedical device
carriers comprise a plastic material, a metal material, or both. Thus, a carrier may comprise a

material selected from the group consisting of plastics and metals. In certain embodiments, the
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[0037] Additional enbodi ments of the nmethods may

conprise contacting the plurality of extracted
weoiogerseed bi onedi cal devices with an agueouBCT/US2008/060882

conposition to hydrate the extracted pol yneri zed

bi onedi cal devices. [0038] An enbodi nent of a single

bi onedi cal device carrier is illustrated in FIG 1.

The bi onmedi cal device carrier 10 conprises a

mater Séo?ﬂ]}ds@é gpoggé Aot e el T alchi 13}2%0%&%2%}@%tnléa(;tﬁerlgmbodlments the

first ‘ace opposi

mat@tﬁ‘ilsetohﬁ)trﬁess %élaﬁﬁo*%r(o?ﬁ& bt 1) is JiRadRSh re%?rﬁctlon media, such as

thickness 18 is illustrated as the di stance between

orgdnli¢ sdlvénsbaidrtat gksur f ace 14 and second substrate
surface 16. In this enbodinent, the carrier is free of

[0040] depEhelicagies | Idevahprises t phiiralyy el reveskdére2® 6O Mbtich only three of the
substrate surface 16 or above the first substrate

illusnatefdarceeskds arthmnshered)r dhe redessds B alse Heyymdeadtdod for bencavities. The
about 0.007 inches to about 0.100 inches. In certain

depinBd difnenst secessh@0 siabwpreacleanyiibustrated ins FiGom aﬂncmecess depth 22 is
0. 040 i nches to about 0,100 inches. For exa SO

detegmime dyaneasyring thernesrendicylap distance fiomyihedirst nBﬁsftte éuréace 14 adjacent
thlckness f about . 0. Q50 | nches to about 0.060

to the EeREss. 200 i dPWEY p@m% |the ey syrfacg P?ﬁ%‘i/re(?sff?p?q Jhegecess 20 has a
substrate havyi.n bstrat,e, t hi s of 0.05

Vot R Rt potactng AipBEnASoiMetiAE S8Rt Soflcwbands fom its pre-

t r en

extra8F bigk Jo B e e AERh if FoRBG LI o htlabilor ol as discussed

herdipde. For exanple, when netals are used to produce the
carriers, the substrate thickness can be thinner than

[004’1‘]‘en H@E&taﬁﬂ BrbbdithchR! & AlisinPHERcBRePPOSH fie Cgré’ﬁ)eformed with the
used. Certain enbodi ments of the present bione

subsﬂmﬁausz plaak is@hsiratd MR rds S ijeRtias rhéld Pt Mbmbé Hhfh thermoformed
material, or both. Thus, a carrier nay conprise a

plastiat @cinbtr. skl ettice derﬁlmmmbxli’te, teo gesR S2(B tare1 gnekrally formed with the
pl astics and netals. In certain enbodi nents,

substémgiatly pianat substrgte i12 @s aatapgied mheddlimemtadrer i al , such as

ol ypropyl ene. In other enbodinents, the materi al

[00‘€2dmpr As gkown gethe dsawimgs, eseh of therreeasses| 20; ¢fzthe icarrier 10 may comprise a
unreactive in extraction nedia, such as organic

conGaye Furace %@vwgea plugdlity pdoreningsid exending from the ﬁfemaywurface 24 to

l.urality of se 0 (of, which gnly thre
an oppg sing conve surface f i’rovsldi%g openings 2 g in 81e recess surface famﬂtates delivery

of the extraction composition into and out from the recess where the polymerized biomedical
device is contained. In certain embodiments, each recess 20 has a diameter of about 1 inch and a
depth of about 0.375 inches.

[0043] The present carriers 10 also comprise at least one carrier spacing member 30. In the
embodiment illustrated in FIG. 1, the carrier 10 comprises a plurality of carrier spacing
members 30. For example, a plurality of spacing members 30 are provided near the second
substrate surface 16 (see FIG. 5) and a plurality of spacing members 30 are provided extending
from the first substrate surface 14 (see FIG. 1, and FIGs. 4-6). The carrier spacing member or

members are structured, that is sized and shaped, to provide the desired inter-carrier distance

9.



illustrated recesses are nunbered). The recesses may

al so be understood to be cavities. The depth 22 of one
WO e@sas12g0 is nore clearly illustrated i n Fl G P&I/UT1068/060882

recess depth 22 is determ ned by neasuring the

per pendi cul ar distance fromthe first substrate

surface 14 adjacent to the recess 20 to the | owest

poi nt of the inner surface of the recess 20. The

desdrGC§5S 20 ‘has _a vol un g congodate_therpol neriz diSStructured
BIOSHSTE) IfEpOeTaodipents, 1B a5 lepst Off (AT SPacig MERPE
o Rl R RERP YheS o 5043 008 A b2 pes For exampl, i

I djment s. ..t j re €S..2 .
one A R B SRR ) 555858 Wit i 01
inchkekbstrate 12 as an injection nold plastic nenber or as

a thernoformed plastic nenber. In other enbodi nents,

[0044)e I AgehSRs HOFRE.€3,i thtaabatdty 1005MBe Mrti&t {$@omprises a plurality of
substantially planar substrate 12 as a stanped neta

conv@xThi@faced 0842 jendihgshiomnthe Redond substvdté garfacatd) Richtdafvex surface 28
recesses 20 of the carrier 10 may conpri se a concave

oppeses fthe eoriRdvd amifavg 24 qfl ausiaglietrgcess 20.pBathnafsthe Gareiet epedinpgmembers 30
fromthe concave surface 24 to an opposi ng convex

extendrfiem she gonrexostirfice @8 operdfergace2® the drawings,cbsse spacing members 30
surface facilitates delivery of the extraction

whigh, g3684 fiogh therrog vem suréace 28y ¢om henundersteasktofeeflangen 82. The flanges 32

ol ynmeri zed hi onedi cal devige i.s contained. In certain,
can FrFEARdSto ReaRiptrngieRs extopding from HieGamver supfacepsiph a ribs, collars,

rim, b RS (i ORHEn R ROt BB F b PTG 48T s SHGNFR & FIG. S, the
res a « D

ron P2 A0 RERE. s, IRy E L 24 em comacs
ﬁrstgs?ﬁ)é $E saftae' 190 @%S)Etﬁms&rrig‘ofo. Z’Q% ; ’tl'tleﬁilﬁgly{tg(h g&ﬁlier comprises a

paci ng nmenbers are provid e secon

pluriliSbf FaRe&UBD 8G&erkind $Rfn fthéh cahvdndu@ade! Qg,abﬂ.hte% effbodiments may

spaci ng nenbers 30 are provided extending fromthe

compkis& b sEighs flaree sl dsameanhdt]at $iBexkdn@inglaro@mtbithelcdhivex surface 28. Each

-6). The carrier spacing nenber or menbers are
flangé BD tias aefitst édpatsutfices34 efletad] ashaathntially 90Qléptte ahBR relative to the

desired inter-carrier distancedescribed herein. In
secandr dubstmate stndatienbhtand a seeomt edgeastrfaoa 86cthatr is subspamllygparallel to the
menber is structured
second substrate surface 16.
[0045] In addition, or alternatively, the carrier 10 may comprise at least one carrier spacing
member 30 that is a post extending from the first substrate surface 14, such as the plurality of
posts 40 illustrated in FIGs. 1 and 6. The carrier 10 illustrated in FIG. 1 comprises a plurality
(two or more) posts 40 positioned around the perimeter of the substrate member 12. In
particular, four posts 40 are provided, one near each corner of the substrate member 12. In other
embodiments, more or less posts may be provided. For example, in one embodiment, a

perimeter ridge may be provided around the recesses to provide the desired inter-carrier spacing

distances.
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to provide an inter-carrier distance from about 0.15

i nches to about 0.25 inches. For exanple, in one
weedsdsrrent, the inter-carrier distance provi dedI/Dg200$1660882

carrier spacing nenbers is 0.18 inches. [0044] As

shown in FIG 3, the substrate 12 of the carrier 10

conprises a plurality of convex surfaces 28 extending

fromthe second substrate surface 16. Each convex

AR CE TS R A e L —
- f . hi
L LA CBBNIIN LA, 8ok TR g o 0 i

incl%&él% é':l' Ezg}{ I 46 Hﬁt%ﬁtggg Fonk Ak pe%gH('P dey &?%Lr Re 18 tt)lvaﬂgﬁl%ssubstantially

anges can be under st oo e protrusion

plar@X ipirfaee 44 OMfd iRt ERMYN6 i8 dithéfsfoned Y& Bec®triddd® a post 40 of a second
coll'ars, rinms, or edge$ that position one carrier

carrfegllgt i ve to another carrier. As shown in FIG 5, the
flange 32 of the upper carrier 10 extends fromthe

[004£nveln refaresse Dutht dllestGdagidbatiments;t thetpreseht bdimedical device carriers
substrate surface 14 of the bottomcarrier 10.

10 caimpimse g Iplurhktyi dflicagier apaingmembers 3dowheresethexapien spdcing/members 30
of flanges 32 extending fromeach convex surface 28,

are galepsed EAOliE EEOUPsCangipting op projectians on farges | 3@reyéending-fiom the convex
as an annul ar ri b _extendi ng around the convex surface

surfages 2B etending, famsthesgeond subpteate surdecesly pgets 494extending from the first
oriented a substantiall O degree angle relative

substrgte %feag%i%r?ﬂldﬁﬁi‘ﬂa&f’gs Wsteebce 16, and a second edge

00 o nfiesiiin PRbadiEiePn Rt st Sodfimbil ot FIG. 1, the carrer
| ] ' 1 i A .
10 G4t SABHIL Fh, SEDRL oL PR BIRIGER hfR s momber

loca%]rdom'oltuﬁﬁ the MRS bf %Eﬁ $eH5290. 1 cargiﬁég‘?ﬁaie%%gd 6t%lat by providing

urality of posts 40 i1llustrated 1n

num-ERﬁlsQ)?_Eﬁihgi inltfle thrkid8 tWiRkRY befveth the rbc&s88500 &SA tRe recesses 20 or both,
plurality (two or nore) posts 40 positioned around the

incresed MRicflowfcah e ashieséd aspeciaRyirdien b luralitydd the ChfrFs are arranged in
four posts 40 are provided, one near each corner of

an ekfractonbssendile. nenber 12. I n ot her enbodi nents, nore or
| ess posts may be provided. For exanple, in one

[0049%%h o dAnether bimmedical device extraction carrier 110 is illustrated in FIGs. 12-13. The

biomedical device carrier 110 comprises a substantially planar substrate 112. The substrate 112
has a first substrate surface 114 and a second opposing substrate surface 116. The substrate
thickness 118 is illustrated as the distance between first substrate surface 114 and second
substrate surface 116. In this embodiment, the carrier includes depending sidewails 117
extending below the second substrate surface 116. The carrier 110 comprises a plurality of
recesses 120 (of which only three of the illustrated recesses are numbered). The recess 120 has a
volume to accommodate the polymerized biomedical device as it expands from it’s pre-
extracted size to an expanded size when in contact with an extraction medium, as discussed
herein. For example, FIG. 14 shows a pre-extracted silicone hydrogel contact lens located in the

left recess 120a and an expanded silicone hydrogel contact lens which has been expanded by
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perinmeter ridge may be provided around the recesses to
provide the desired inter-carrier spacing
walr@sases. [ 0046] Referring to the illustrat edPCT/US2008/060882
enbodi nrent shown in FIG 6, each post 40 has a conica
sidewal | surface 42 and a substantially planar top
surface 44. The illustrated post 40 al so includes a
cavity 46 extending fromthe second substrate surface

cont]agtlﬁé)ﬁﬁ:r«g)nua? Jenld %ﬂfﬂgﬁ bﬁﬁdﬁog Ict 0355156’19 sﬁglg fa@ﬁl%ol%‘l {ﬂg right recess

post~ cavity 46 nensi one accormodate a pos

1208f 1@ vﬁﬁcgé‘chrﬁl@fsfdoﬁr thh®-thé A7 LohtAct” RS BfL ilhitrhfR8 for purposes of

illustrated enbodi nents, the present bionedical device

con@e’iﬁéﬂc@f 5 al@pmmhhﬁiﬁctanﬁé prozkdst ¥l of theabhiaef lefi§bd Gh BGingle carrier will
menbers 30, wherein the carrier spacing nenbers 30 are

be umdergotredihilanphtykiealgghangescat fisi satnertone inoe diessattierdntaining the contact
flanges 32 extending fromthe convex surfaces 28

lensex isgriatied gn theqaxtratieorsmedinoh. substrat e surface 16, posts
40 extending fromthe first substrate surface 14, and

[002Wnbi Ast shoma ithélGof, 3 bongpiceh deece fxtraetiaio emmhbs 60 comprises a
including the_ illustrated enbodinent of FIG th

pluralifyy ple piopepdigal dlevisapsarasss a8 desaribed hgresr Epaefmaﬁ@&e 48 FIGs. 2-6, an

re .identified. cate

sl il 8T Ulsbdeddn e gt e carir

i GBI e R Aoy, BAACUSEPGSSPARER, il 0 e,
deerﬂ%ﬁ%%&? %Qlo%er%?frgctlv\h%gge% ?66 })fjtt\% éa}rHéleﬁqu‘é] 1sl%ﬁustrated in FIG. 15.

eve especl a en a p ura e carri

[00§lr]e apt@n? ?l%s'txﬁte@ré Gi5hledichl &’Jh&?é&fg@ 1éln aLSQ%%l 66\@1% '%%fnpnses three

bi onedi device extraction carrier

biorhédisdlt deVi®Rdcdrefs! 6 - FokZexhéipld h@ie tusseﬁ%iy%d c&ﬁﬂhé& a first biomedical

carrier 110 conprises a substantially planar substrate

devitd 2arrit €045 W Rséondtorhddichlatevite fchirier 100/ 64 hahied bivhiedial device carrier
114 and a second opposing substrate surface 116. The

10c. sinbsthen embbdinehitse 26 1dakB ons additionilr subseintisllyt denticad ttiomedical device
between first substrate surface 114 and second

carrgn bis tpretideds uy femact1widh eithert thiesfirstrbivdiedmatl devibe cemier i1@g or the third
i ncl udes dependi ng sidewails 117 extending bel ow the

b“”Q@b@ﬂ@£§@b§@T@f5ksurface 116. The carrier 110

conprises a plurality of
[0052] As shown 1n FIG. 8] the assembly can comprise substantially more than three

biomedical device carriers arranged in a stack. For example, the assembly may comprise from
about 50 biomedical device carriers to about 150 biomedical device carriers.

[0053] Unlike existing extraction assemblies, which consist of a first carrier having recesses
for holding a biomedical device and a second carrier placed on top of the first carrier to form a
cavity for holding the biomedical device therebetween and to define a carrier pair which is
spaced apart from another substantially identical carrier pair, the present assemblies comprise
three or more carriers in an uninterrupted stack of carriers. In other words, there is no void in
the assembly where at least a portion of one carrier is not in contact with a portion of a second

carrier.
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recesses 120 (of which only three of the illustrated

recesses are nunbered). The recess 120 has a volune to
wacesmsaat e the pol yneri zed bi omedi cal devi cePE@BUB1008/060882

expands fromit's preextracted size to an expanded

size when in contact wth an extraction nmedium as

di scussed herein. For exanple, FIG 14 shows a

pre-extracted silicone hydrogel contact |ens |ocated

[00%{}0'}r 2 'F&Laﬁ,\h% B f’rgﬁ ?xgﬂuﬂ,fx a ded S' |GG in FIG. 7, the inter-
ontactin 0 t lens with n ext aciio
canpe\é crdfbsoasnlc ?)8%&68 uceh rasl{s]ana sec n cam?]r otrﬁ € §ecanhc{ ar}dte t('}:%g carrier is from about

0.1%13@365 t4 af%llt ?@ nldﬁllgg dﬁf f?ﬁ’ﬁilext Qﬁ%o&1ﬂ%m¥s"“?hec A& rier dlﬁtance is from

enses are 1| ustrate or purposes oOf "conveni ence,

aboé’t 0.YPlifes & ABERE.2S ilGed rlﬁcﬁﬁﬁlonahﬂ c&taid Qﬁlb%@ﬁﬁ% the inter-carrier
lenses in a single carrier wll be undergoing simlar

disti1t¥ YefPdenChe fige SuBdtratd QurfeR B f thdHrst Sarfief atd1heGsREsridedubstrate surface
containing the contact lenses is placed in the

of tiexdecand carrienis @quishto fKXOMEr-cARied ldistanck between tie cahcave recess surface of
bi onedi cal device extraction assenbly 60 conprises a

the fitsticatiet yndthelwoovaxdiecask sutadead thasacord sarrias Fdesxampiledn at least one
herein. For exanple, in FIGs. 2-6, an assenbly of two

embioidiment tha lintdecdroer distanteissbantc0.18 inpkes hothdvithin tthe eecess and between
enbodi ment, the inter-carrier distance between the

the gubstzate swdacsscond carrier is fromabout 0.12 inches to

). i nches, as descri bed herein.
l00§3t r a@gﬂb‘%e RLSERLAIATBOATLISSEMRY d8 Prvided @'{@eanst{le carriers are arranged

i |1 ustrat FIG .1 FIG 7 .ill
or slypitilBF ool ess Pioatdeon ARG Aegetsy V(oS i 0 mL of a liquid
ex’crécg(%{émél{J c?rﬁﬁcgsﬁ]tgorng et Hﬁ%dlé%gé b‘iioer\rr{e::ﬁgaslc erV]E: ?;Pfor belg(o CaIis possible to

achlgg%'sﬁﬁi é{tré facﬁglgl One d/ lﬂﬂf)r[ﬁd{h(éa 1q88vli)§ﬁcﬁ?ﬁ réo?r{posmon per

device carrrer

polﬁﬁé}&%d%mhémagﬁce at | east one additi onal
substantially identical bionedical device carrier is

[0055] OVi WEEh tHe FreEdndCarr¥éré,Nart héseibly ealkd prbviBedNRE R Ithe carriers are
device carrier 10a or the third biomedical device

structaradi &1d drthmged 0€laEe Sehomher t0 Prbade Suffidint axgadtivnyof about 4000-
can conprise substantially nore than three bionedica

5000 pulyoeericed biogredical devigps dn abouh 28 fitark of #hquideatrpition cohposition.
assembly may conprise from about 50 bi omedi cal device

[00374r r i ‘Ehe pragerilsssambiis npdyofusthier edmprasei a &awariti @s shown in FIG. 8. The

frame 70 is structured so that all of the biomedical device carriers 10 can be located in the frame
70. The frame 70 includes a first end 72, a second end 74, and a plurality of struts 76 connected
to the first end 72 and the opposing second end 74. Each of the carriers 10 (two of which are
illustrated) are retained in the frame 70 by the plurality of struts 76. In the illustrated
embodiment of frame 70, the frame comprises a plate 78 located at the first end 72 of the frame.
The plate 78 includes at least one carrier spacing member 80 extending from the plate 78
toward the second end 74 to prevent contact between a convex cavity surface 28 of the first

carrier 10a and the plate 78, as shown in FIGs. 10 and 11.
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[0053] Unlike existing extraction assenblies, which
consist of a first carrier having recesses for hol ding
w@2@B0sedi cal device and a second carrier pl acedr/of8p0882
of the first carrier to forma cavity for holding the
bi omedi cal device therebetween and to define a carrier
pair which is spaced apart from another substantially

identical carrier pair, the present assenblies

008 50 S B 0 gl el USRI e camies 10
can (HaCloBRSE AREY W%ﬁrﬁtl Jlg) ep?% fla %f taﬁﬁ?ocﬁg& M2 vessel with a
i's not 1n contac R ‘on of A

cav1‘t"y'¢"l‘or H(ﬁ& a[lﬁgﬁﬂ&xtxlaEtl&r?E&?dﬁltﬁﬂfo %hrg.%'yrﬁ?amd Sl ReE1RdIRg alcohols such

nmbodi nent's il ustrat in FIG 7, the intercarrier
as eﬂiaﬁélaﬁféﬁhaESI Eﬁgﬁnél%dfthé Ble, 30 8RGO BElracfbh s6lNtidKs, iWhich a plurality
second and third carrier is fromabout 0.12 inches to
of caried 10.00Q 10witRor Withduvatfhetie @Orboei beeplhced e composition. In some
inter-carrier distance is fromabout 0.15 inches to
embedouknts) . fRfid infloweand dutflasrdpdrisanay beyproeidedi For example, as shown in FIG.
enbodi nents, the inter-carrier distance between the
16, ¢ stozagedais$Paacamprises adidbnflolvepdrt 93 to dizact a diquisinektrapiéon composition
. second_ substrate surface of the second carrier is ]
intogthgatank o9Qa, eanidn & eseparater ligriddputflamc oK e4vde ndquﬁ:é the liquid extraction

concave reces ce of the first_carri
CompgFye% op ﬁ%tﬂl{(a‘?@e Topan breanpsecipied Bt 1y . enxbeiilment of FIG. 16, the

o BB B B e BT LD o o

f h the
10 ogﬂgggﬁ{l%ar i %’rosgl% g}r‘f‘bﬁ%k ?gaep OV dfe g"di V\?{lél faﬁloflhlé is possible to
gen%?{]rl'aﬁﬁ‘ai fli§ fﬁ{(ﬁe @QQ}?{? tlﬁ:r tank aaﬁhed%tilﬁlsﬁfﬁcY&t egfrgafotﬁ %f the biomedical

er to provi iclent extraction wth
devit&. ML of a liquid extraction conposition per
pol ymeri zed bi onedi cal device. For exanple, it is
[005%9sSSi BI® 170shaeRi 23t6rage! tank ToBRhat@ehipiiged # Bingle! Ifqudd @iffow and outflow
nmL of the liquid extraction conposition per
port[96l nsthezwords) thediduidadxtrdenoncedmdsiifon]is Witédied ieo e ea&dob by inflow
carriers, an assenbly is also provided wherein the
portcr andepst fom the rtardt 90te Hy amtflew partgiéd Sterhge tank 20b faabher comprises a
other to provide sufficient extraction of about 4000-
baffEoimichiot §erehichensnbeomderisioatl telby i plage With atpburelity®fihiotes te allow liquid

of a liquid extraction conposition.
to flow from the inlet port into the space where the carriers are located. The baffle structure 98

helps reduce the pressure or force in which the extraction composition enters the tank to reduce
the potential impact on the polymerized biomedical devices.

[0060] Although the present devices, assemblies, and methods can be used effectively in the
manufacture, and particularly the extraction of polymerized biomedical devices having an
extractable component, the present devices, assemblies, and methods, are particularly useful in
the extraction of polymerized ophthalmic lenses, such as contact lenses. The contact lenses can
be hydrogel contact lenses, such as soft contact lenses that are free of a silicone component, or
the contact lenses can be silicone hydrogel contact lenses, such as soft contact lenses that

include a silicone component. The present devices, assemblies, and methods, are particularly
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[0057] The present assenblies may further conprise a

frame 70, as shown in FIG 8. The franme 70 is
waresaszsed so that all of the biomedi cal deviPET/US2008/060882

carriers 10 can be located in the frame 70. The frane

70 includes a first end 72, a second end 74, and a

plurality of struts 76 connected to the first end 72

and the opposi ng second end 74. Each of the carriers

useﬁgrmg&l\énpég%v%% é? Bl{’fllra?e%ﬂl l'!l)lf g’%{l %tgx?tg lgrgsgggv ; ﬁel 1? ﬁsgnelcgsstarhy to remove the
extr'aclztI 32 tcélgltggrgengng d ngtra]l%:t 18%% éraoarg? pgﬁ(ggﬂgr ];i;anéﬂgs 9f‘2h)61[rogel contact lens

matéxjftﬁs Eﬁ(?%con%éqﬁy@hgél %tc%f% l: fr%igié ?e?ia?sL %?e%]tkrfb% {ﬁ iagr For example,

exarh]aﬁs %?Cs‘i’l%n@ rl'@fd?()éef 901& &Vl%ﬂ§ n&?éﬁa?scincﬁﬁltevlﬁ%n% Or%mf&xthe following

cavity surf e first carrier

Unifedag@tes SAdaied Nawes | (mﬁh@ balficdd AlPLIAS8ISIOR, Bausch & Lomb),
present assembiies may al So conprise a storage tank 90

lotrafficothiC INIGHTC & DAY AIB A anisieg), | ReatiRen dBr (OMDRTIX, CIBA Vision),
extraction procedure. The storage tank 90 may be a

galyfbamed (MGUVHECADVANCE, Vistaiton), IsewpfilebreXt(ALITVOR OASYS, Vistakon),
conposition, such as organic solvents, including

com:ﬂl@mrm (BIGKIN TYs CevpraNadion)natdrandiddon 4 (6pxmmV1smmd t he

or aqueous extraction solutions, in which a

[00@4] ur aThI@Sy thf presant rc@'rlgrsmab eormpiise awpluralisy Oﬁ/rqcnsﬁas, vaherem each recess
framge 7 can be | aced_in fhe conposition.

is dEREISIAT IR §°C°FF{!|? dat< appbmeaved émcpneomfesetlswﬁ@yt lggs. In addition, the

presBEies65 'l%soway R et o “Q%%ﬁﬂ%?ﬂé@(s t;a L?iﬁce such as a
90
siticgh R gih B %’%’?@Sf'fséeﬁo S bRrisrr e e Plvgui a

T L —
knowh ¥ 'p@rsbﬂ§ BPWdﬂ% 9l ﬁ‘lriHe taHeFJ)ﬂ 169 W dibReaiear aev%% carrier can be

are laterally disposed relative to hé carriers

injedtidh Adiled & RrABRAHENTFronh depladic hierfaBNduchOR- a\f%l}}bleﬁn resin, like
such a configuration, it is possible to generate

polypadiee. O, uhélcdrtiomeanibelthathined dr dornedrfebr Bingdtdl material, such as by heat
sufficient extraction of the bionedical devices.

stanjpdfbE nkdtdd. 17 shows a storage tank 90b that conprises
a single liquid inflow and outflow port 96. In other

[0063dr dsThe hssemblies canelxe made by placdmgra satriepn centdétreith edother carrier to

into the tank 90b by inflow
form a stack of carriers. Any suitable number of carriers can be stacked depending on the

specifications of the extraction system, the biomedical device, and the volume of extraction
media.

[0064] During the manufacture of the biomedical devices, the carriers are used by placing a
plurality of biomedical devices in the recesses of the carriers. A carrier without the biomedical
devices can then be placed on the carrier with the biomedical devices, and additional biomedical
devices can be placed in the recesses of the second carrier. This process can continue until the
assembly of carriers and biomedical devices is at the desired amount. The stack of carriers can

then be placed in a frame, which can provide support to the stack of carriers during transport,
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port 96 and out fromthe tank 90b by outfl ow port 96.

St orage tank 90b further conprises a baffle structure
wQ@0shs2kd can be understood to be a plate w t hP@r/Us2008/060882

plurality of holes to allowliquid to flow fromthe

inlet port into the space where the carriers are

| ocated. The baffle structure 98 hel ps reduce the

pressure or force in which the extracti on conposition

t . : i Lal i - .
end 1 Bl 08 (o5 oo BEPHGEL WL R GIabR Al FREIAR Tt Sk of carrer
e [ 0 e
can e BRI, ARYHUATTY (55 SRR (o, T STRARCURI R, BFpHARE volume of an
extr@dionA&drhfditin ﬁﬁ’dyryweftﬂ'aéﬁﬁedﬂ'o?"tﬁéi lcaMerddétene Sor¥i ddehpdBition can be
extractabl e conponent, the present devices,
deliogrsé ithd tiRStanladflerPidendat ofahe cirdietsiif thexahly, useful in
the extraction of polynerized ophthal mc | enses, such
[0065] coAffter bné ersadion Kyeles tret cactiers €as ds maevede dnptheogwirage tank with
contact |enses, such as soft contact |enses that are
anotheevolomeapfixtractiomecangprsisioanor therfirsthworagntanktcah desewptied and refilled
_can be silicone hydrogel contact |enses, such as soft
with e e tractjoanespaskiian. iAftar fhe catragtioncrraecss.otigdriemedicalhdevices can be
present devices, assenblies, and nethods, are, i
hydgied by (nlaging fhe fearriers, and dleyicssinta siorage nki ¥dtheor without a frame,

drogel contact Jenses where it .is necessary.to ..
confHii 85 anESal P etoRD, ok G BIaHEd oY atP aluion i (5g g or the storage

ket b s 8 R aF Sglho R ARE oCRRURE bicidRg biomedica

devﬁ[eie well known in the art. For exanple, exanples of
si'Ti cone hydrogel contact lens materials include
t er pal ' i ' . .
00qF A3 RV, AT BRI, bl g8 000 G s jction
moléREMachirfetth Fbinh & Biortediddl GElicécd?A¥r hdvikd a }éln?_hoéf)about 8 inches, a width
lotrafilcon B (QROPTI X, CIBA Vision), galyfilcon A
of abAPIMEhADPMANCEarri¥t BéightT)abosteM6L3 inehes. Ahé Adidbieight, as used herein,
QASYS, Vistakon), confilcon A (BICFINTY,
is thieanpamiirshapht, ofahel canitr (ieqrroin ¢Heompten)/oSithetpnvdx0abthle of a recess to
Thus, the present carriers nmay conprise a plurality of
the toped dlepnst vktending freacthe fizssvea¢es aslshoavisindhe dmbodiment of FIG. 1). The
accommuodat e a polynerized silicone hydrogel contact _
substeatesthigknessdefi thie srbstaniially pdanan subsiratants| 0.@%/ mehest The tearrier comprises
. conprise only one polynerized bionedjcal device, such
thirtyssixregesses frdohding sHiePne Byrags! coaiast lepseseliagh reegseducludes a concave

he rriers. of e assenbl y. .
surélce W1Ct a plurality of }tlo es extending ¥herethrough. The recess has a diameter of about 1

inch and a maximum depth of about 0.375 inches. The carrier comprises a plurality of flanges
extending from the convex recess surface and a plurality of posts extending from first substrate
surface. The flanges and posts provide an inter-carrier distance of 0.18 inches within the
recesses and outside of the recesses. A plurality of holes are provided adjacent each of the
recesses. A stack of 110-115 carriers is assembled by placing one carrier on top of another for
form an extraction assembly. The assembly is placed inside a frame or in a storage tank or both,

where the polymerized biomedical devices are contact with ethanol. In the extraction procedure,
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[0062] The present bionedical device carriers can be

made by any conventional technique known to persons of
woee@snargs skill in the art. For exanple, a bi oP€TUSZNN8/060882

device carrier can be injection nolded or thernoforned

froma plastic material, such as a polyolefin resin,

i ke pol ypropylene. O, the carrier can be machi ned or

formed froma nmetal material, such as by heat stanping

mul}gipﬁ gt‘l?l%x?ol wg&%gsire ?fg acrgt)ko ng f’c[%)%gaﬁg éﬂa%é?rp%{dé?al %ewces with an

rng a carrler

ethanB{1hr S8i6ia g lkt%géuc?eﬁg)fndﬁﬁ%l% ﬁ%‘fﬁ%ﬁhz%ﬁ water.

carrirers can

[00@1}60' fA'ltﬁ@ﬁg}Pﬁ% &EECIBQEE: %feﬁr@?éfbﬂntosé/e?ttaﬁm delif embodlgxents it is to be

bi'omedi cal ~ devi ce, and the vol unme of extractlon ne

undERRHR4] thBU kB8 iR diBes Afd PreRetbd tﬂyewlay Qesiagille and not by way of
devices, the carriers are used by placing a plurality

limi@dtioki (Aﬂ@dfeﬁ@lke de\Combination tdfefesit@fes Sdessrittld lidt€inCat rih€luded within the
A carrier without the bionedical devices can then be

scops efCthd possenthaverdioni provided that e featorssdhdadeddi@vinyestich am@ibination are
addi ti onal bi onedi cal devices can be placed in the

not mewtualie sncofisistiant g sdH cbec apparent. frafhi the pronteas sthisaspecification, and the
continue until the assenbly of carriers and bi onedi ca

knowlsdige of one og@rdtn@éy skall ip the aztadnpdditiony any feggyre @F combination of features

rrlers can e e. placed in a framg, which can
mas, B, GGG Y (UM oErtc Kp o | GOt Bergn. The intent of the

rans nd the franme and carriers n b Iace
foregb R fe et Alsnetp ik, ARG Plsp S erraeGp by ogPolifoe i be construed
I in_the st
to o578, AP R liaols, Bty 20 SnlieBR of AL b RiBrestp descrived in the
r to placenent of the carriers
pres?ﬁgﬁr%géﬁr#d&%aﬁheaq@onpo& tion can be delivered into the
tank after placenment of the carriers in the tank.
[ 0065] After one extraction cycle, the carriers can be
noved to another storage tank w th another vol une of
extraction conposition, or the first storage tank can
be enptied and refilled with an extraction
conposition. After the extraction process, the
bi omedi cal devices can be hydrated by placing the
carriers and devices in a storage tank, with or
wi thout a frane, containing an aqueous sol utions, such
as deionized water, saline, and the like, or the
st or age
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tank can be enptied and refilled with an aqueous
sol ution to produce hydrated bi onedi cal devices.

WO 0@8A31266 one exanpl e, pol ypropyl ene resi n pePCBUS2088/@60882
i njection nolded using an injection nolding machine to
form a bionedical device carrier having a |length of
about 8 inches, a wdth of about 8 inches, and a
carrier height of about 0.625 inches. The carrier

WM@ELA?I?IE??S‘* herein, is the maxi num hei ght of the

carri er , fromthe bottomof the convex surface

of a rec : : ' : :
P B, SoEpERS ool P il SUAAgol b e omedica
devite® deiridsdd SdtRction gﬂﬁ_@é’(ﬁﬁeﬂﬁe tdhBeSdsirang: al 1y pl anar
substrate is 0.057 inches. The carrier conprises
t hia §ubstihiallye pRASESubERite hal@p nofist kulsar syfeqarld a second substrate
contact |enses. Each recess includes a concave surface
surfacd dprosipigitha firdt wubdtrabosieface xhe didtange bétsween Itheofingh subktrate surface and
recess has a dianeter of about 1 inch and a maxi mum
oppdsipg becond airfase defiging a substeate thidkmessar ri er conpri ses a
plurality of flanges extending fromthe convex recess
surd plaealigy af gecpisay axtiemim&frogbglpflr@tx&wbmtﬁ gurfacsrandibeyend the second
e surface. The flanges and posts_ provide an

bstr at .
subsifatiasur s ragh IRSPE YIRS HACPHT aTgaichtae 4hefubirate fiHgkness and
o 1 OB el PUORIGH biBePietlulas duRing an extraction

oo O AR BB 4GB L o0 Y Plact ng one
assg rl@lgy onel 'é’lzsﬁﬁglgl%ﬁ?én\?\%&lsﬁ'ﬁ eédg%: ygviﬁe faﬁ gﬁ@ -rrib\distance from

a storage tan ere neri ze

abol @A toda%‘éhf:%% %cﬁe&@ﬂ&li"ﬁfe i iffM@Jct with ald3€ond substantially

extraction procedure, multiple ethanol washes are

ideritRAf QR GuBETHRf BeGeAGuUbREtd SiRfaot orBicadler @kefébiﬁ? $he
wi th an et hanoUwat er conbi nati on, and subsequently

mul firtuBstras hafacelof del seodntiedmiét er . [ 0067] Al t hough
the disclosure herein refers to certain specific
enbodi nents, it is to be understood that these
enbodi ments are presented by way of exanple and not by
wayZ.of | Theitiemedinal damicefcamten oéclaim d owbenetn the substrate thickness is from
features described herein are included within the
about Qb igrhasHe apewdeli0 inghesnt i on provi ded that the
features included in any such conbi nati on are not
mutual Iy inconsistent as will be apparent fromthe

context,,thi.s specjfication, apd th : . :
& ’Thehblome ical device carrier OP clalmel which comprises a material selected

from plastics and metals.

4. The biomedical device carrier of claim 1, wherein the at least one carrier spacing
member structured to provide an inter-carrier distance from about 0.15 inches to about 0.25

inches.

5. The biomedical device carrier of claim 1, wherein the plurality of recesses are

integrally formed with the substantially planar substrate as an injection molded plastic member
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know edge of one of ordinary skill in the art. In

addition, any feature or conbination of features nay
wheoosparsf i cal | y excluded from any enbodi ment PECHUSmE&0h0882

herein. The intent of the foregoing detail ed

descri ption, although discussing exenplary

enbodi nents, is to be construed to cover al

nodi fications, alternatives, and equival ents of the

enbodi_nment s descrihed in the present description and
OraéﬂnggﬁﬂﬁﬂﬁkPQCQERP DIS 1. L A bionedical device
carrier for holding a plurality of polynerized
bi onedi cal devices during an extraction procedure, the

cald I er a’ﬂ%{%ﬁé%n%glg%]s?&l “Pa?ﬁ&”&f‘ cﬁlnlrﬁl lpl’vﬂgr%{n %%gpﬁﬁfaﬁ{f of recesses are

havi ng rate surface, and a sec

inte 4R ForAled wi \ ' :

iy CoRIR T RS RRRARY Plhrar Silciplee SHRRL Bicfa momber
surface and opposi ng second surface defining a
substrate thickness; a plurality of recesses extending

from t herHel bivinedidab idevice cattidrasieclaing 10 eymdreint Rh SREEN Ccomprises a
substrate surface, each recess having a depth greater

conddvanutfive couipsisingtaplivalickatspenmgs ekendigg sirowgH the eondave surface to an
accommodat e a pol yneri zed bi onedi cal device during an
oppesitg emtviepsugfaagcedur e of the pol yneri zed bi onedi ca
device; and at | east one carrier spaci ng nenber
structured to provide an inter-carrier distance from
about 0.12 inches to about. 0.50 inches when the . )
cardi er Ths ipmedigal sevicgicamicnobeainnd, Whessinaybsteate gomprises a plurality
i dentical carrier ucqlthat t he second subsirate .
of camye suEachs Sxifading,fFome fhe %C?%uﬁﬁtf%tﬁ gurface s3ach GpRyex sgface opposing a
conls R8s 5 SRR Craring B 51N b xtends rom e
un&éyéﬁﬁﬁgs is fromabout 0.007 inches to about 0,100
Inches. 3. The bionedical device carrier of claiml

whi ch conprises a material selected from plastics and
metals. 4. The bionedical device carrier of claim1,

whey ei n TH&ishedi8ASdevRR & afidr df ¥aifiPR Gl ein a plurality of carrier spacing

members extend from each convex surface.

10.  The biomedical device carrier of claim 9, wherein each carrier spacing member
includes a first edge surface oriented at a substantially 90 degree angle relative to the second
substrate surface, and a second edge surface that is substantially parallel to the second substrate

surface.

11.  The biomedical device carrier of claim 1, wherein the at least one carrier spacing

member is a post extending from the first substrate surface.

12.  The biomedical device carrier of claim 11, comprising a plurality of posts

positioned around the perimeter of the substrate member.
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menber structured to provide an inter-carrier distance

fromabout 0.15 inches to about 0.25 inches. 5. The
whr@sasizeal device carrier of claim 1, wherei nPCTES2008/060882

plurality of recesses are integrally formed with the

substantially planar substrate as an injection nol ded

pl asti c menberor a thernoforned plastic nenber. 6. The

bi onedi cal device carrier of claiml1, wherein the

pl ural it : : care d : i toh: :

Ut ant 1o ERERSEDicEcRrob PR 1Y R i biolinkelRes a caviy
exteMBHICHrom /the Ke6ordl SUREAE Murfd&Y tdard 3hé s@BstRitialty PldRat top surface, the

wherei n each recess conprises a concave surface
caviePdididnsioned & sctinadodaté afosOPRRE B@ondsheiRedi ng t hrough

the concave surface to an opposi ng convex surface. 8.

The bi onedi cal device carrier of claim1, wherein

substrate conprises a plurality of convex surfaces

extldndibadiémedicalhdevicecamdersefbslbinatl ¢ wderdimeach emesds is dimensioned to

convex surface opposing a concave surface of a single
accqrewedaje apalymarized siliceashydsegel contattdensspaci ng menber

extends fromthe convex surface. 9. The bionedica

device carrier of claim8, wherein a plurality of

LR TS R N ——
o 5 R 0 S ARG TR BB
I | at i . . .a . .
o001 S S B AP AP PYAFE A ntting o

cond V€ sEEEQ) ga&%éés% @%ﬁg?ﬁﬁ%ﬁfe\%ﬁtc %@co%ﬁ%ﬁg ?@E’%‘éﬁ?&lglﬁlgﬂzed biomedical

evice carrier o ereint

devied! Binflg SRACkREHBRMREIcellfre@td Retobe t SN AxBacthbeMéhfonent from the
first substrate surface. 12. The bi onedi cal device

polygdrize@ bidhedidahdevidd;, conprising a plurality of posts
positioned around the perineter of the substrate
menber . k3secbhé Hiomedidalcddvictevareier clat ris esubsthntidllgi idedtical to the first
wherein the post includes a cavity

biomedical device carrier, the second biomedical device carrier being in contact with the first

biomedical device carrier so that a convex surface opposing the concave surface of the recess of
the second biomedical device carrier extends into the recess of the first biomedical device
carrier to form a cavity to accommodate a polymerized biomedical device; and

a third biomedical device carrier that is substantially identical to the first
biomedical device carrier, the third biomedical device carrier being in contact with the second
biomedical device carrier so that a convex surface opposing the concave surface of the recess of
the third biomedical device carrier extends into the recess of the second biomedical device

carrier to form a cavity to accommodate a polymerized biomedical device.

16. The assembly of claim 15, further comprising at least one additional
substantially identical biomedical device carrier in contact with either the first biomedical

device carrier or the third biomedical device carrier.
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extending fromthe second substrate surface toward the

substantially planar top surface, the cavity
walkomsnsizened t o acconmopdat e a post of the secoPdI/US2008/060882

carrier. 14. The bionedical device carrier of claim]l,

wherei n each recess is dinmensioned to accommobdate a

pol yneri zed silicone hydrogel contact lens. 15. A

bi onedi cal device extraction assenbly for perform ng

an extragtion pr.oc re.on | ural.ity. of pol rize :

o1 it oie BReRUESr i 130ulieh e Beinstretn S Opiqrtiical dovice
carf O P sERYhER EAII IRl GRNPr i Sing @ plurality of

recesses I'ncluding a concave surface, each recess

bei ng structured to acconmpdate a single polynerized

bi onedi cal device during an extraction procedure to

rengyve arheLaskEAbly AT Raifit 13) MR inf dnOMidr RErrRPldYiBIck 48 Present between
bi onedi cal devicé; a second bi onedi cal device carrier

the filsttind Secdud Shidiet bAthesetdHdindaRird t@rieh @nfl itheSinter-carrier distance is from
bi omedi cal device carrier, the second bi onedi ca
abowte/1 Zimmchew toiaboutliebhipches. cont act with the first
bi omedi cal device carrier so that a convex surface
opposi ng the concave surface of the recess of the
second bi onedi cal device carrier extends into the '
red@ss ofhet assemblysef ¢Jpionddi edereire theceartensrire alTanged iretative to each
a cavitg to_accomodat e g pol yneri zed_bi onedi cal . .
otheg 49 ipevide, seffigienh pxtErcHpn et tead thapi0cmLcefr4 igwidiexiractian composition
ﬁibstanniall jdf tical to the first bionmedical device
per palymegzed bipmedicl devifieonedi cal device carrier being in
contact with the second bi onedi cal device carrier so
that a convex surface opposing the concave surface of
t hear ec [ bj i .cal ..devi carr|
s iR, Erself, OF Lleln 1 TEALER, 000G 8L [hfibiured and arranged
kce r C :
relafi 6 Cedefl EHEF (b OprOIdE! SurBBith! YR BT 20B0:5000 polymerized
biorfiédBédNdéwices i abbS 2 SCIRERII I 114Hli Béx tFaBASH cARfosA t 1 onal
substantially identical bionedical device carrier in
contact with either the first bionmedi cal device
carrier or the third bionmedical device carrier.17 The
as2dnbl yThef assembly &b claitni ¢k, Gother i coaprisingnoad potyntdized biomedical
bi onedi cal devi ce
device in each recess.

22.  The assembly of claim 21, wherein the polymerized biomedical device is an

ophthalmic lens.

23.  The assembly of claim 22, wherein the polymerized biomedical device is a

silicone hydrogel contact lens.

24, The assembly of claim 15, further comprising a frame, all of the carriers being

located in the frame.
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carriers to about 150 bi onedical device carriers. 18.

The assenbly of claim 15, wherein an inter-carrier
walc@sasees i s present between the first and sechPemUS2008/060882

carrier or the second and third carrier, and the

inter-carrier distance is fromabout 0.12 inches to

about 0.50 inches. 19. The assenbly of claim 15,

wherein the carriers are al Tanged rel ative to each

ot hey torps &gérﬂﬁg%ffcidlﬁ' 2Kl ﬁﬁtﬁﬁﬂe %ﬁl@ﬁ%@%sﬁrgtt@'ﬂ an opposing

10 nL of 't qui d extraction conposition per
secddl ¥ ahd %Cblﬁfa‘ﬁf@ of stakts d8Mhceted 180he HQ MASARDLY o9f)osmg second end,
claim 15, wherei'n the carriers are structured and
eaclabf thegedicichaig wtaihal RABE frainb &k thoplnrdivy estaid.f i ci ent
extraction of about 4000-5000 polynerized bionedi ca
devices in about 28 liters of a liquid extraction
conposition. 21. The assenbly of claim 15, further _
cord$r i siThe amemblyl ofrmdaiing &% fortherembimpaisingew stomgertama@h of the carriers
recess. 22. The assenbly of claim 21, wherein the
beingdpgated insthe storagedaiikeal device is an ophthal nic |ens.
23. The assenbly of claim 22, wherein the polynerized
bi omedi cal device is a silicone hydrogel contact |ens.
f2 fr a?r?l he SeS%Fn;OI{x ¥ oé wgtgqe%gt%tp ggoré%gceegg%ﬁ iqsé S g liquid inflow port
he..assenb 4 mhere t he
to degAi AR AR POQR#U%IHE%@S%%&“S&S&W LS G portto direc
the B chotoleohlin SALARRLEARR. LN [L1 5t ona and the
opposi ng second end, each o € carriers being
retained in the frame by the plurality of struts. 26.
The assenbly of claim 15, further conprising a storage
targ, alThedssdtiSly GRCIAiRNT, Qﬁéﬂéﬁl the %@ﬁﬂCinﬂswtﬂi‘)?t aldAi@ePoutflow port
tank. 27. The assenbly of claim 26, wherein'the
are Ritepilbgeispaued réladverd e eartiérgdhd oh BppsengdAdds of the tank.

29. The assembly of claim 26, wherein the storage tank comprises a single liquid
inflow and outflow port to direct a liquid extraction composition into the tank and out from the

tank.

30. The assembly of claim 29, wherein the tank further comprises a baffle structure

located between the inflow and outflow port and the first biomedical device carrier.

31. A method of extracting an extractable component from polymerized biomedical
devices, comprising;:
providing a plurality of polymerized biomedical devices in a plurality of recesses
of at least one carrier of a biomedical device extraction assembly for performing an extraction
procedure on the plurality of polymerized biomedical devices, wherein the assembly includes a

first biomedical device carrier comprising a plurality of recesses
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to direct a liquid extraction conposition into the

tank and a separate liquid outflow port to direct the
WO p@paitsiizext racti on conmposition out fromthe taPRT/UIRI08/060882

The assenbly of claim 27, wherein the liquid inflow

port and liquid outflow port are laterally disposed

relative to the carriers and on opposing sides of the

tank. 29. The assenbly of claim 26, wherein the
. .st.orage_t ank rises a si.ngle liquid inflo nd . .
incliifie B Rnese cofigeehipacBarocts Prind et I psesmicshifsoa ipgls olymerized
. _int.o the t,. T |
oy 00 B 27 BB 20 R 808 bt o e

pol}?gﬁ%ﬁe&b%rﬁé{ﬁ&mgvigﬁcat ed between the inflow and

ow port and the first bionedical device carrier.

31. A nef bodn@fbisbdiealt d8GccABarfi¥t KBk liaRhBstmRIY R tical to the first
from pol yneri zed bi onedi cal devices, conprising:

biorRédivd] devige darpiet] 1tid sedndbiopRUMEEddviREalti @ HeRigGA kontact with the first
devices in a plurality of recesses of at |east one

biomedicdl @evioé carrier sonhdi £adnvee g epposing thervoasse shifyce afithe recess of
perform ng an extraction procedure on the plurality of

the ficsit pimenddiead dovicereatirien kxtands intssthewbease bfithehfarstisisemetiicyl device carrier
includes a first bionedical device carrier conprising

to foympa eavatyi to peesimmmedate thegiokionarivied §iameskived dedces and ace,
each recess being structured to acconmodate a single
pol yner i3 dirdibinraediead| deyise exmign thaigisaspbstaptiaglyy jidgntical to the first

o BT G ST 50 PR D WA e scond
o SP3BT B BB s v s
the %l?rg'r?gﬁln%cg};eﬁ 'éi%\r/icp CAgr E)Her?d%q}éf%?thea ﬂcéﬁ otfl?l?e ge'cBr‘?& l?ig{:néedical device

( evice carrier s convex Ssur
carrRP RO RIS éai@g?'%’ Whocuatd @E §o§&néd%@d Big)ﬁfcafcapaeﬁ% and
1 rst | one ca evice carrier extends into the

recess Qbntabeng fh%%ﬂurQﬁ@'Bf%be%erﬁ@& blofhedlftlal H&kicdswifPd Myuid
a cavity to acconmodat é the "pol yneri zed bi onedi cal

extré@ionCdmpRion tbhembvd b BREAGE e d6vip6fen€t okl e pdlheried biomedical
substantially identical to the first
devices to produce a plurality of extracted polymerized biomedical devices.

32.  The method of claim 31, wherein the contacting comprises directing the liquid

extraction composition laterally across the polymerized biomedical devices.
33. The method of claim 31, wherein the contacting comprises directing the liquid
extraction composition through a single inlet port and outlet port of a storage tank containing

the extraction assembly.

34, The method of claim 31, wherein the polymerized biomedical devices are

polymerized ophthalmic lenses.
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bi omedi cal device carrier, the third bionedi cal device

carrier being in contact wwth the second bi onedi ca
waleosag12éarri er so that a convex surface opposPEUSIDE8/060882

concave surface of the recess of the third bionedica

device carrier extends into the recess of the second

bi onedi cal device carrier to forma cavity to

accommodat e the pol yneri zed bi onedi cal devi ce; and

co cti I j I i ' ' s

Govrzos Ty RoRofo Rl 5Y, Fhab HEREHERN-R GURAUGR, legseg ar slicone
hydffgeBedtf¢ 1aRé€ conponent from the polynerized

bi"onedi cal devices to produce a plurality of extracted

pol yneri zed bi onedi cal devices. 32. The nethod of

claim 31, wherein the contacting conprises directing

t hedel i quitit :asthoaof clafin GO et bdiﬁpﬂisaﬁgiétﬁitﬁding&h@?ﬁlrdmﬁ of extracted

pol ynmeri zed bi onedi cal devices. 33. The nethod o
polyrherized Biogmextieal devicesheitlc am tqebusncompositianste hydratettie ieryacted

the liquid extraction conposition through a single
polymgrized peomedagad dovicéset port of a storage tank

contai ning the extraction assenbly. 34. The nethod of

claim 31, wherein the polynerized bionedi cal devices

are pol ynmeri zed ophthal m c | enses. 35. The net hod of

claim 34, wherein the polynerized ophthal mc | enses

are silicone hydrogel contact |enses. 36. The nethod

of claim 31, further conprising contacting the

plurality of extracted pol ynerized bi onedi cal devices

W th an aqueous conposition to hydrate the extracted

pol ynmeri zed bi onedi cal devi ces.
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