14 AUG 2003 METHOD AND APPARATUS FOR WASHI NG OR HYDRATI ON OF OPHTHALM C

" DEVI CES FI ELD OF THE | NVENTI ON The present invention relates to a ﬁgt Q@d
and apparatus for washing or hydration of ophthal m c devices. BA N3
OF THE | NVENTI ON The nol di ng of hydrophilic contact |enses is known.
Various processes are disclosed in U S. Patent No. 4,495,313, to Larsen;
U. S. Patent No. 4,640,489 tMETHOBEXND eAPPARATUE FOR Patent No. 4,680,336 to

Larsen et al.; U S Patent No. 4,889,664 to Larsen et al.; and U S. Patent
No. 5,039,459 to WASHENG QR HYDRATIONOF{(IRHTHAIMEG DEVIEESy t he assi gnee
of the present invention. These prior art references disclose a contact

| ens production process wherein each lens is fornmed by nolding a reactive

m Xt ur e g1k |@ S 195y igal |y between a front curve (lower nold
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hydrati on bath renoves the |l enses fromthe front curve nold. Once
denol ded, the lens are advanced into a nulti-step washing phase and then
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t he | enBACKGROUND O |MEENINVENTIION enpved from t he washi ng phase and are
packaged for _.consumes. use. JAn. the earli.er manufacturin r ogess f
maki ng cont ack™€ | 9 hé’fstg‘b'girgp fydrat Fof -an dilletﬂler?lg r(ei%nvgcl%ot"g{o'k
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and noved around the tank and then renoved. By in-flow and out-flow
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QiluentPéggﬁg %ﬁﬁe %9%%%?53%3”%% WEEQsen et al.; U.S. Patent DNo.
4,889,664 to Larsen et al.; and U.S. Patent No. 5,039,459 to
Larsen et al., all of which are assigned to the assignee of
the present invention.

These prior art references disclose a contact lens
production process wherein each lens is formed by molding a
reactive mixture in a lens mold, typically between a front
curve {lower mold section) and back curve (upper mold
section). The monomer injected in the molds is polymerized,
thus forming a lens. The lens is typically subjected to a
hydration bath, and then to multiple leaching steps which
remove processing chemicals (leachable diluents and monomers)
from the lens. The hydration bath removes the lenses from the
front curve mold. Once demolded, the lens are advanced into a
multi-step washing phase and then the lenses, while still wet,
are removed from the washing phase and are packaged for
consumer use,

In the earlier manufacturing processes for making contact
lenses, the steps of hydration and diluent removal toock place
in large tanks. Hundreds of contact lenses were put in each
tank and moved around the tank and then removed. By in-flow
and out-flow streams, the tanks would be kept at a specified

equilibrium level of diluent. There were several tanks with
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soaked in sequence until they reached the equilibriumlevel of diluent
The contact | enses would be noved fromone tank to the next until th
| evel of diluent was bel ow or at an acceptable level. Occasionally ﬂheﬂUG 2003
tanks woul d be enptied for cleaning, and then refilled with clean water.
U S. Patents Nos. 5,080,839 and 5,094, 609 di sclose, respectively, a
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was a significant advance; however, the transfer of lenses
from the hydration phase to the washing step and the
associated handling of the lenses resulted in the loss of some
lenses. Plus, washing required large amounts of water and
occurred in multiple soaking steps. The chamber holding the
contact lens was filled with water, then after the contact
lens and H,0 reached equilibrium, the chamber was emptied and
the steps were repeated.
As should be apparent, it would be desirable to make the
hydration step more efficient, that is, to subject as many

lenses as possible to hydration in the most efficient manner,

using the least water possible.

BRIEF DESCRIPTION OF THE INVENTION

In accordance with the invention, a hydration and/or
washing, e.g. diluent removal, apparatus and process is
disclosed in which a plurality of device supporting members
are provided preferably having one or more cavities each for
containing an ophthalmic device, such as a contact lens and/or
lens mold and/or reusable lens mold. The ophthalmic devices
are arranged so that the hydration or cleansing fluid flows or
igs directed from contacting cleaner ophthalmic devices to

contacting dirtier ophthalmic devices. The device supporting




Is directed fromcontacting cl eaner ophthal mc devices to contacting
dirtier ophthal mc devices. The device supporting 2 14 AUG 2003 nenbers can
be arranged in any configuration so that the hydration or cleansi?g fh%id
contacts cleaner and then dirtier ophthal mc devices. The device AlG 2003
“supporting nenbers can be arranged vertically: in-line |like a colum or
i ke a stai,r-_ case, rizontall%q/helically or _.conbi nati ons of the above.
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fluid 1is pumped. Preferably the arrangement is at least
partially vertical so that the hydration or cleansing fluid
moves under gravity and does not have to be pumped. The
hydration or cleansing fluid can be directed to move in a
single stream from the cleanest ophthalmic device to the
dirtiest ophthalmic device in the‘ apparatus. Alternatively,
the fluid can be directed to move in multiple streams from one
or more of the cleanest ophthalmic devices to one or more of
the dirtiest ophthalmic devices in the apparatus. The flow of
fluid can be across ophthalmic devices and device supporting
members or it can be through or both across and through the
device suppeorting members. Preferably, multiple streams of
the hydration or cleansing fluid can be directed to flow onto
and across only ophthalmic devices 1in particular locations
from clean to dirty ophthalmic devices 1in the apparatus.
Preferably, the fluid flows across the device supporting
members. If desired, additional fluid can be injected at one
or more locaticns in the apparatus. Tne cleanest ophthalmic
devices from the apparatus are removed at or near, that is in

the vicinity of the input of clean hydration or cleansing

fluid into the apparatus, and dirty ophthalmic devices are



menbers. If desired, additional fluid can be injected at one or nore

| ocations in the apparatus. The cl eanest ophthalmc devices fromth UG 2003
apparatus are renoved at or near, that is in the vicinity of the ingh$ %#
cl ean hydration or cleansing fluid into the apparatus, and dirty

ophthal m c devices are 3 14 AUG 2003 inserted into the apparatus preferably
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cleansing fluid exits the apparatus. The preferred hydration and/or
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noved t hrough the apparatus <countercurrent to the flow of the fluid. In

t he prefcghtéc lmabodé e , btihe adéviwse Suphbdr tond lowntsy, | 3nd bepsnd or
supportin er d the preferred.l ens _supporting,nenber is a tray.
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| prior art. It is further preferred that the device supporting
member can be easily moved through the apparatus
countercurrent to the flow of the fluid. In the preferred
embodiment, the device supporting member is a lens supporting
member, and the preferred lens supporting member is a tray.
The preferred trays have a plurality of cavities each for
containing an ophthalmic device, and preferably for containing
a front curve mold with a contact lens in the mold. The
following description will focus on the preferred embodiment
involving the washing and hydration of contact lenses;
however, other devices, particularly other ophthalmic devices
may be substituted for the contact lenses in the description.
In the preferred embodiment, the trays are stacked
vertically with the cavities {and lenses) in columns. The
hydration or cleansing fluid, for example, de-ionized (DI)
water, is 1injected or otherwise introduced intoc each of the
cavities of the leading or upper tray. The fluid injected in
each cavity flows downwardly through the stack of cavities of
the c¢olumn to wash over the lenses preferably in the front
curve molds in the trays below the point where the fluid 1is

injected. I1f desired, additicnal fluid also can be injected



vertically with the cavities (and lenses) in colums. The hydration or
cleansing fluid, for exanple, de-ionized (D) water, is injected or

ot herwi se introduced into each of the cavities of the |eading or upper
tray. The fluid injected in each cavity flows downwardly through thld AiGa?R]
of cavities of the colum to wash over the | enses preferably in the front
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desired, additional fluid also can be injected 4 14 AUG 2003 at one or nore
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configuration is preferred, because the fluid flows down; however, other
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fluid, thewhavent-gueladcpurities. Preferably, the concentration of
impurities in the fluid is always | ess than the concentration of
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move progressively upward. A vertical configuration is
preferred, because the fluid flows down; however, other
configurations, including horizontal, in which the fluid is
pumped can be used. As the fluid flows from cleaner to
dirtier lenses, it picks up the impurities from the lenses.
As the lenses move toward the inlet of clean fluid, they have
fewer impurities. Preferably, the concentration of impurities
in the fluid is always 1less than the concentration of
impurities in the lenses which it is contacting.
According to one aspect of the invention, a method for
~ hydrating or washing ophthalmic devices includes the steps of
appl?ing to an ophthalmic device, which has a higher
concentration of impurities, a fluid which has previously been
applied to ophthalmic devices having a lower concentration of
impurities, said fluid having previously been applied ¢to
ophthalmic devices having an even lower concentration of
impurities. At least a portion of the same fluid preferably
ig applied to at least 10, more preferably at least 25
ophthalmic devices, e.g. contact lenses, which have
substantially sequentially increasing amounts of impurities.
For example, lenses having high concentrations of impurities

can be lenses having greater than 10,000 ppm, or even greater



applying to an ophthal m c device, which has a higher concentration of
impurities, a fluid which has previously been applied to ophthal mc
devices having a | ower concentration of inpurities, said fluid havingys 7200
previ ously been applied to ophthal mc devices having an even | ower
concentration of inpurities. At |least a portion of the sanme fluid
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impurities in the fluid increases as the fluid is directed at
contact lenses having increasing amounts of impurities. It is
preferred that the concentration of impurities in the fluid is
such that, a concentration gradient between the level of
impurities in the fluid and the lenses 1is substantially
maintained, such that impurities substantially continuously or
successively, for example, in stages e.g. at the different
levels in the stack, move into the £fluid from the cleaner
contact lenses and then from the contact lenses having
increasingly higher levels of impurities. Preferably the
impurities move substantially continuously from the contact
lenses into the fluid. The contact lenses enter the apparatus
of this invention with a high concentration of impurities and
are preferably subjected to increasingly cleaner fluid as the
contact lenses become increasingly c¢leaner. The lenses having
the lowest concentration of impurities of any lenses
contacting any fluid in this method, have clean, preferably
the cleanest, fluid directed at them. In the preferred
embodiment the lenses move in stages and the fluid flows
continuously or semi-continuously, e.g. in pulses of £fluid,

countercurrently relative to the movement of the lenses;



| evel s in the stack, nove into the fluid fromthe cleaner contact |enses
and then fromthe contact |enses having increasingly higher |evels of
inmpurities. Preferably the inpurities nove substantially conti nuousigyApg
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hydrating or washing method includes the steps of vertically
arranging, e.g. stacking, a plurality of device supporting
members each having a cavity containing an ophthalmic device,
and injecting a fluid into the cavity of an upper device
supporting member, the fluid flowing downwardly through the
cavities. In the preferred form, the downward flow of fluid
is directed to a lens contained in the cavity of a lower tray
in a stack of trays. Also, the trays can be aligned above one
another to define a flow path therebetween.

In accordance with another aspect of the invention, an
apparatus for hydrating or washing contact lenses includes a
means for applying fluid to a lens having a low concentration
of impurities, and a means for directing the applied fluid to
further lenses which have a comparatively higher concentration
of impurities.

According to a still further aspect of the invention, a
hydrating or washing apparatus for contact lenses includes a
plurality of trays each containing a lens, wherein the trays
are vertically stacked, with the cavities arranged in a
vertical column. Each cavity hags an opening which permits

fluid to flow to the cavity of a next lower tray in the stack



supporting nmenber, the fluid flowi ng dowmwardly through the cavities. In
the preferred form the downward flow of fluid is directed to a Ienf U6 7003
contained in the cavity of a lower tray in a stack of trays. Al so, %é
trays can be aligned above one another to define a flow path therebetween.
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A further object is to provide a contact lens hydration
and/or washing method and apparatus in which the lenses are
stacked wvertically in trays which are moved upwardly, and a
fluid flows downwardly in the tray stack to successively wash
the lenses in the lower trays of the stack. The fluid may be
introduced at the top of the stack or fresh fluid or a
different fluid composition may be introduced at various
points in the process and method.

An additional object is to provide a method and apparatus
for efficiently washing ophthalmic devices in an apparatus in
which the fluid cascades downwardly over the ophthalmic
device.

Yet a further object is to hydrate and wash ophthalmic
devices stacked vertically in a column using the same fluid.

Still a further object is to reduce the amount of water
consumed during a hydration and/or washing phase.

Yet another object is to increase the rate of diffusicn
during a hydration and/or washing phase.

Still another object is to reduce the amount of 1lens
handling as the lenses are brought to and removed from the

hydration phase.
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opht hal m c devices Esacked 3ert|calarr§/ %}%a ?g u£rmhéu mgg]%(he sg"rre 1"@1?
Still awidrlt hbecobpectiors tappadete tipemnmeeftrehcwat ep Cﬂﬁ@urfﬁclldwlr@
hydratlon an or_washin r%ilphase Yet anot her object is to increase the rate

of diff S ]tﬁ?rtﬁ?d‘ Y ARG dHErnSasi mfriglese. Still another obj ect
is to reduce gt amouy Qf | ng | e a rought -t o, and
renoved from tl% hydr ati on %ﬂgggb‘@%g%% A 188%“’ If?% %DEé‘éﬁPﬁ‘OI’FIO\#B: *THE

DRAW NG@y@ﬂa@rimbjmp@ram@s advaptdgey afo ttiee piesent ibayentign tiel lerhecone

mor e appar nt feren e to the follow ng. specification and annexed
dr awi ng<'% ﬁr wAT thlai: r’ana@?ﬁvéﬂ oﬁ%ﬁ’e%dav@%\?tb*o%aboﬁ’t%% of &
hydrati @n3Rparkat b qqic(gr cgdﬂx;rq: ttl Hbeiy th the end wall
partially broken away to reveal ectl Vi ew of a plurality of lens

supporting trBys. themel a tépgplanl giawt 0|ﬁ pl porview of a peati emieh adray
which is conv?higﬁ hthea aratus of Flg 1, Fig. 3is atop plan
vi ew of SEW68© é’r“gﬁ é"ret AR ﬁ‘t“ﬁaf fhd'igsediin the present invention,

taken along lFige 3 3i9fa Eb@ phian view of a top chamber insert which
may be used in the present invention, taken along line 3-3 of
Fig. 1;
Fig. 4. is a sectional view taken along line 4-4 of Fig.
3; and

Fig 5 is a side view of the top chamber insert.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring to Fig. 1, the hydration apparatus 10 has a
frame 12 within which are stacked vertically a plurality of
trays 20 made of a suitable material, such as plastic. Three
such trays 20-1, 20-2, 20-n are illustratively shown. In a
typical application, there can be as many trays as needed,
preferably between thirty and fifty trays stacked one above or
on top of another.

Fig. 2 shows a sectional, top view of a portion of one of
the trays 20. The tray 20 is divided into an array of
effective cavities 29, preferably 2x8, i.e., two wide and
eight long. These cavities are preferably bored through a
solid plastic tray material. Each cavity 29 is preferably
generally funnel-shaped through the tray with a wider opening
where the lens 24 is held.

In a preferred embbdiment, a lens support 25 of plastic

or other suitable material is supported by (that is, placed



Fig. 4.

on top o

of the

cavities 29, preferably 2x

Is a sectional view taken along line 4-4 of Fig. 3; and Fig 5is a
side view of the top chanber insert. DETAILED DESCRI PTI ON OF THE PREFERRED
EMBCDI MENT Referring to Fig. 1, the hydration apparatus 10 has a frageyg30
wi thin which are stacked vertically a plurality of trays 20 nade of a
suitable material, such as plastic. Three such trays 20-1, 20-2, 20-n are
i |l ustratPvePytakdnRA. Un ®r tipiaal iappiradt pont tiferdheanrde) ashennyatr ays
as needed, referably _between thi.rty and fifty trays, stacked one, above or
Fsh8 ; BeithoharY 12 Heh 0

ther=“"Fi g2V2 ¢nho ohdPY top vi ew'of BF h off&ne
buppsr2025The tar @xég%(}_ait% F1vudad gﬂ'lté%earhr?fd@}’fpés ehisCLhye
, | .e

., two w

i fer abl |l.y_funnel : shaped th the t ith a wder
openi ng CRnEPBRRE | Ereton FETRE GURER L r o1 SFPBE CHOER mERLS 24 chato

support Whi&h Bl ashisC 2401t heE gubpabLe. mahetiah s vaURPOrdRd pynéthah is,
pl aced 9 14 AUG 2003 in,
t he traybewsupperégch tavihy 2@nsf sheporay 220 .willteowr efber dirdrenscusuppor t

attached to, or is an integral "part of the tray)

25 is a rate plastic piece which fits into the top of the cavit 9.
The Iensagggp%?r 25§PsE%“%?réﬂlé?*ﬁﬁ@ﬂ?ﬁﬁé, t@? gﬁﬂﬁﬁvauP885§$;ﬁ%iEﬂX1§
support shavér gat atue¥eatbld 2Rapat guchhhshaanbeDSc24c-8BY% .be di sposed.
Alternatively, the lens can be supported in the |l ens Support 25 w thout

the front curbeflppl ozt Ih Bavhnanaemicdi meaith t heovédsss@spests 25 caul d

have an

wi de nou

i J . 2 AL 31 _havj
FREEOREE 1 SR IeHE B DprBiae® T aSmicth PR gs 552 B o

prOV|des access r |

connect scémttde portion 28 of the cavity 29, preferably below the lens

support 25. The fluid injection passage 32 is preferably
cylindrical in shape. A filter screen 36 is disposed within
the cavity 29 in register with and below the lens support 25.
The filter screen 36 catches any debris that may wash off the
lens or front curve mold 22 to prevent blockage of the orifice
46 in the top chamber insert 38. The bottom end of one cavity
29 communicates with top chamber insert 38. The top chamber
insert 38 1is preferably a separately machined or molded
plastic piece which is attached to the bottom of each cavity
29. In the preferred embodiment in a vertical stack of trays,
the top chamber insert 38 of each tray, except the lowermost
tray, is located above each lens support 25 carried by the
tray directly below the top chamber insert 38.

As shown in Figs. 3-5, the top chamber insert 38
comprises an annular ring 50 from which extends a plurality of
spaced fingers 42 defining openings 48. During the hydration
process the top chamber insert 38 is located directly over the
front curve mold 22 and lens 24. The top chamber insert 38
has a preferably convex central area 44. The top chamber
insert 38 further comprises a tapered channel 47, and a
central orifice 46 which direct fluid to the lens 24 in the

tray 20 below. The fluid flows out of the central orifice 46

10
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central portion 28 of the cavity 29, preferably below the | ens support 25.
The fluid injection passage 32 is preferably cylindrical in shape. A
filter screen 36 is disposed within the cavity 29 in register w ti} gmdn
bel ow the | ens support 25. The filter screen 36 catches any debri's ?ﬁ %
may wash off the Ilens or front curve nold 22 to prevent bl ockage of the
orificeovdf ithe hpetiop2ahatthssudinseht Ihenihgyshod 8 omeeneenf wne spaced 29
comuni cates with top chanber insert 38. The top chanber |nsert 38 is

prefera6¥?9§r§e68r§m93#4&&h¥®%dpéﬁsﬁ%¢8eal 6@é§FQ9HMQ9mPQ%|Eﬁ P¥ &f¥ached
Lo Lhe pehkomel eafll Ca¥adhe 2% ndfd NS Hhr SLEVLATS SN TBAL ', 8 syeit | 2l
nber 8

stack of "ttays op ¢c i nsert each tray, excéept the
| ower noB&ingr ashiesi |@cat ed ahev@nﬁudrduxmesmobdrezzanﬁulend bypbbet tray

directlg bel ow the top chanber insert 38. As shown in Figs. 3- the top
chanber 2§ n¢Bi L e381re6mrgs édheart Lath A farf b4 iy SEBQr%%?VﬁPKhPEQF§HH§ &he

pIuraIi1¥ﬂgf%4sgﬁ§egggrggghﬁ éa§g%fh8 Ag,9peni ngs 48. During the hydration

process I nsert ocated directly over the front curve
mol d 22 and Tﬁest&éyéThﬁréoprehaﬁbbnyrm&emmeaBchasabopeeﬂﬂnabbyhennteu
central area 44. The top chanber insert 38 further conprises a tapered

channel £@¥M aMen  Ent MAT%r i YREEIEZEL whikH Wikt OF | uitfRD tﬁ@vlléﬁ§924 in
the trgy grgﬁhﬁw }Eﬁ fdaiid f bhang, poud Eﬁaiﬁf%cfgtﬁﬁﬁs Ehiigceégl%ge%4 AUG

2003 over through t he openi ngs et ween t e sp I ngers
42 and fnbm tthe paissagesazitddsacentof othed dsetowtthe 2l0ens 2£ef@habdmanber

I nsert 38 pr vents_the lens 24 from_ being shed the front rv
mol d 22BRd fHed Eis@p%?tngam |Veerdﬁ’1¢e@€t|%§? YRR PI%O\ﬁaovfltfllelﬁ d£r3‘ﬁd ereby

prot ect gohhe rdyens 24 Rhd e ot Optagur verhpt d 122. #he tdhaugpas & pnefier ably

stacked one above the other to formone or nore vertical colums of |ens

caviti esnjected into the cavity 29 via the flow port 31 and the
injection passage 32 of the top tray 20-1 flows down in the
column of cavities following the flow path shown by the arrows
F in each cavity 29 ©of trays 20-1, 20-2 and 20-n.
Alternatively or in addition to, fluid may be introduced to
the cavities of the top tray 20-1 onto the lens or via flow
passages 21.

The fluid is directed to and flows generally downwardly

from passages 21 and/or 32 into the cavity 29. As shown by F,
the fluid flows through the central portion 28, through the
tapered channel 47 and the central orifice 46 of the top
chamber insert 38 to the lens 24, which may be seated in the
front curve mold 22, within the lens support 25. The convex
central area 44 of the chamber insert 38 maintains both lens
shape and lens position during the process. The central
orifice 46 of the top chamber insert 38 1is in register with
the lens 24 in the cavity 29 of each lower tray 20 in the
vertical column of trays. The fluid flows onto, over, and
around the lens 24, over the front curve mold 22 (if present),
through one or more openings 48 in the top chamber insert 38
of the tray 20 above, through flow passage 21, across the

filter screen 36 through the central portion 28 of the cavity
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Preferably, each cavity 29 of a tray 20 is physically isolated fromthe
other cavities 29 of the sane tray 20. Preferably the fluid flows in each
vertical colum of cavities fromthe top tray to the bottomtray. ngtAHB%m
for exanple, fluid injected into the cavity 29 via the flow port 31 an

the injection passage 32 of the top tray 20-1 flows down in the colum of

caviti esd elddwWdtaridec htongpat e shopnchymbée afsons 3F bf eaeh eamiiny 29
of trays 20-1, 20-2 and 20-n. Alternatively or in addition to, fluid may

be intrddiced to the cavities of the top tray 20-1 onto the lens or via

flow passages Z%heTh?rJf%%jri ﬁf'[ze '(55%59?;0532@E1;Ilg)%gn%engfi;gygggwn\@f dly

from passages 1~ 8RdFor e cavi wn by e fluid

flows thleugh theweemt raheporhi-0nids, 2oropgh 4 herdvaperced ehmnelbeihsand
the central orifice 46 of the top chanber insert 38 to the | ens_24, which
my be FEsventiad thy devkancefvethel F2ALifa hih tHRe | &7 Ysuppof® 281€ The

I 44 .0f th i Nse ' ' I h
and | onEimettiosh BOPPRARERE” pr Sieed oih" EhkrPApEELT ol 28N B sl

chanber filrsey t138 1 Shen nee@ sd£Fi Ny thhithe ikensddddd dheecavit a2 a0fh each
lower tray 20 in the vertical colum of trays. The fluid flows onto, over,
and ar déind Tt Hdq &tk over the front curve nold 22 (if present),

Lorough one OfhDEG,0ReN) §05,48 kgl Nl oP (HIATDEE. LORRE! 2§ Ofod NS dd 2y

20 above, thriough passage acr oss ter screen rough the
central mpantdnonad8 ofemdweadafirbyn 1dhd 4 tAHdG 200the29 sandkt cofnd tdyaugird he

top chanber insert 38 of each cavity 29. In the preferred enbodi nent, there
is no crdSeFaowWBf WHeRi @ petedthel8aitIVLSY GF atBfayPPe°Thididhei ng

prevent gd iy Aeshgh Phet R LAVI ti@Sthl ke '@me | Bnkh&ray is removed

from the top of the stack. In the preferred embodiment, these
actions are controlled by mechanically driven devices and
latches, together which lift and index up the stack of trays.
Support and proper placement of the trays in the stack is
preferably aided by a structure or tray shape, e.g. an
undercut 27 on the top of each tray which fits into a
complementary structure or shape, e.g. a lip 26 on the bottom
of each tray.

After lenses 24, preferably in front curve molds 22, are
placed into each lens support 25 on top of a tray 20, the tray
20 is introduced into the bottom of the stack. Before
introduction of the tray into the stack, the stack of trays
are supported by multiple latches 33 attached to the frame 12
located below the lowermost tray 20-n. Beneath the lowermost
tray 20-n supported by latch 33 is a space for insertion of a
tray 20-S shown in phantom lines. Beneath the space 20-S is
an elevator type mechanism illustrated by the arrows E. Orice
tray 20-S is properly located beneath tray 20-n, the elevator
mechanism E moves the tray into the stack, indexing the stack
up one position. Tray 20-n will move into the level in which
tray 20-n is shown and the top tray shown as 20-1 is indexed

up and disengaged from the stack wvia latches 23 which are
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preferred enbodi nent, the fluid introduced into any cavity flows into the
next cavity which is |ocated directly beneath it in the stack. The trays
20 are fed into the apparatus 10 fromthe bottomand renmoved from fhe\J§ apg3
The stack of trays are indexed up when a newtray is inserted at the

bottomand l|ifted into the stack, at the sane tine one trag is renmoved
from t ettaghed the Ehackramg the pPever r'dee emeddi dEntthe hesackacti BR8 are

control | ed by mechani cal riven .devi d latc t | lift
and inacLJXS atghee&sﬁl ek 8#1¥Ltc?1afsa.&%ﬁsppl(c)erer?s%%dwgrh g%e?l %quac(g&nﬁél{%a\?%ggtrays
in the ek isg phreferabhyhandedrdeasstdaict thenobet raynsieapef reémgrhan

. undercut 27 on the top of each tray which fits into a _conplenentar

. 2%
struct lARPavatskape? angd Rlaced 28nba @ie ¥RE ofProffiUeddie% rByOCRAFEENRTl enses
24, preferably in front curve nolds 22, are placed into each |ens support
25 on tso“bcrbfaga Q?%@a Fthe tray 20 is introduced into the bottom of the
stack. Beforge i Ditodust ket @frefhaadlagy dtdactid® sbacke tfhenst agkd obhrerays
are supported by multiple latches 33 attached to the frane 12 | ocated

bel ow tiwee fenar Hoseo¥ 10y - boaded BbABERASt WEICHWSHRRATE thhy DP-HOBupEBYt ed

by | atch ' [ ti tr - j

Iiynes. aé'écﬁgtallt‘% ?ﬂ%}pﬁg%é\qég gﬁ?é Hal% %ﬁ:g\%gt'or%%hy%gl%ec agrwas%(?i?{gég%?g?ed by
the arromwstbhe QiTevatsay wi-dh | sapsepertlye | atatcdd bEéneatdyd r apc@® nthehe

el evator nechani sm E noves the tray into the stack, indexic{1g the stack up
r

one posiRY g - MPAREDOLALGIEF ABde HHRF0 e Tl iR WaWaTed rdR¥20°RtPs

shown and, t tray xsheum 2s 20+l | $aiBEexedatippand s seagagad £hem the
stack via Igtggtﬁg%SZS vv#i ch arae 12 14 AU%% 2003 ata}t ached to the frame 12

above ttheaygopwotht hpestiaeks The cofjsehgagde t fagmanileh tar Suepdrnsebewhi ch
have C%ﬁﬂkﬁé%%tgﬁgys. In the preferred mode, the latches are of the
mechanical type, for example, the spring 1loaded type.
Alternatively, any suitable mechanism(s) can be used to
support and move the trays 20 upwardly within the apparatus
10.

In the preferred embodiment, fresh DI-water 1is used as
the hydrating and leaching fluid and is directed as a pulsed
stream into each fluid port 31 of the tray 20 at the top of
the stack and flows through the fluid injection passages 32 of
the top tray 20-1. This occurs at a point below the lenses 22
in the top tray. Alternatively or in addition to, fluid can
be added to the apparatus 10 by dripping it onto the top lens
24 in the top tray of the stack. The fluid flows through each
cavity 29 in the stack as described earlier. The DI-water
cascades down the columns of cavities of the tray stack
allowing the lenses 24 to absorb water for lens release from
the front curve mold 22, exchange the fluid for extraction of
diluents (impurities), and/or hydrate or other processing of
the lenses.

As can be appreciated, the lenses supported on each tray

added to the stack will c¢ontain more impurities than the

lenses supported on the last of the previously added trays,
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hydrati ng and/ or washi ng process can then be renoved fromthe apparatus 10
and placed into an area for further processing, such as packaging. The

| at ches are preferably attached to the frane and are preferably AUG 2003
spring-1 oaded | at ches which support the bottomtray and the tray rennvg@

fromthe stack. The latches are actuated by _the elevator which_rai seshthe
stack(ﬁwhyﬁysmaﬁﬁ§e‘ﬁheWIEBrFﬁ&w%ﬁﬂﬁ&??%l8ﬁe§Q9ﬁP?%eﬁrﬁﬁe st%ﬁkq

| ower ed t I he, t er;nat i; el S n
PR < pﬁg ghehes: Al | at ¥ub£é&€@8 €8 @shé Stack n

the trays th open S or cogs In rarre 12 to support
trays. laddireiqef ehyddatbdg, andl dratwdesiay,e afidt sachmechani eal 1t yeeve f or
exanpl e, the spring |oaded type. Alternatively, any sujtabl chanl sm( S)

can be UFKEIIPNSuPHR Qﬂfﬁlrﬁ‘é\}é@tfﬁéspﬁé}ﬁs sBalipwr drs# 4 t dAehe 5T at us

and :gat% %erﬁn%qbgg%%ect e%ég&h% erf%t?r(léaiggnd|t;f’11?30tterja?:l hshf ul leort

31 of thneawaytz& ats ttalegk ,t offi oef ekhap%acktcancpzfcbmsdthrcmugh tﬁm:kfdgmrcg
i nj ecti on passages 32 of the top tray 20-1. Thi,s occurs at a gt el ow
the | end¥ceBs i nthfe legFeer S° W?%@ naERVE| y’l&rl |1Pf3‘é%id|ef“98ﬁlFBCe G can

be addedsgr%t & sta?:i@tlj'ﬁ&ﬁd!]% %dﬂcp}gf\gﬂ,dghl o the top lens 24 in the

top tray o ows through each cavity 29 in the stack
as descri bed ®e | hedraTheg Dhnddder washsvagdesldownnshe sedivemts ,off losbdg i es

of the tra ack allowing the | enses 24 to absorb water f ens rel ease
from tI*Pe”%lLP  cHPYESnol Zﬁap‘é%har‘@é m‘?Yu;Scﬂmft%@rlrbx?‘r"ég?FBﬁngﬁ or

d'|uentSo&ﬂégnﬁféb§§¥in?ngﬂ@% hywdr aji€1 Pr reEbereBr acessd Agi Af ast I d enses.
As can be appreci ated | enses supported on each trai; added to the

st ack wiThe cbhtadin fper e Hanpprdedss Lhaprefierabdisds otRedNoPiHel st

of the prEVIOUS| Ynadd %29 tég S 13preferably DI-water having a small

amount of Tween-80, a surfactant. The DI-water is delivered
to the fluid port 31 of the top most tray by means of a

manifold fed from insulated tubing (not shown}) at a relatively

high temperature, e.g. 85-95 °C, but a temperature that does
not affect the lens, and 1is monitored to ensure proper
temperature and flow rate for processing control. The high
temperature increases the thermal energy and the diffusion
rate, and minimizes processing time. Water flowing out of the
bottom of the stack is directed through a heat exchanger (not
shown) to recover energy by heating incoming water and cooling
the outflow before proceeding to a drain or recycle reservoir.
While the invention has been described as injecting the
fluid into the uppermost tray 20, fluid also can be injected
at the same time into one or more trays at lower levels. For
example, the same fluid or some other fluid e.g. solvent can
be injected at a lower tray, e.g., the next to lowest tray to
wash the lenses in the lowest tray, which have the highest
level of diluent or impurities on the lenses. The fluid added
at lower tray levels can replace or be in addition to the

fluid from the upper trays.
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14 AUG 2003 which noves up with the addition of another tray. As each tray
rises up the stack, it is subjected to further and additional hydrat

and/ or washing, and such tray will have undergone nore hydrati ng/vva];hAﬁﬁgZﬂm
than a newy added tray. However, for an uninterrupted process, for all

the trays which |eave the stack, for exanple, to proceed to a packagi ng
process, thelPeRSEETSE t hodSes agd WHAPasafe BXpEPPerfdNt heursansodfsunt

of hydrati %uﬁgd %Vwaz%h @rqte]?h%h@vdgaéem apd/ /e waﬁguag %191 Ut §, 0P

sol vent S, dsS, Qgases, or vapors, ain s Factants

or ot hmbvaﬁoqessa rlglrmcﬂSaﬁﬁES\ﬁebbeIdEfnea’rfrﬁf ttoo hehei nto@s cﬁﬁ utds. stih&.fluid
for the process is preferably heated in an on-line tank or heater and is
pr ef er aBPyIBE- vidter UREGIRY raogwawtf a2 Binorwéén-igo, faoaurtf%t HBPETThe

Dl - wat egtgé gell %ﬁcﬁ%o to l;ﬂtél Qﬁ_t %ﬂje#ga top, 1,]t Jay pl /rg;ans

of a mani minsu ate |ng (not shown) at at|ve hi gh
tenper aimparieigs &xodb tis Msazaemﬁ/mmrmIMedoe&e rﬂoztnsafzﬁectfrbhe
lens, and is nonitored to ensure proper tenperature and flow rate for
processFRE ®emfreék: TRBLAI @ﬁo"ﬂgﬁﬁe@aFGPétPﬁcF€§§é’§1tt Hé&ahemBaIS Y& &y and

the di 1t OB rotatep) aNd B sy HOCESH DUz LLO®. (AMAHED [ oWiageRUEaol

the bottomo e st rough a heat exc anger not shown)

to recouetoenhegyeby Heapbegdi mddinimg amiherofamhecobtmmg ctuhee owol Hew2Bef or e

proceedi ng t%] drain or._recycle_reservoir. e#fm |nvent on has been
il

descri b8 R5PEAMIEE Mg tHE FR%ii PRt S HRRSTh L S3F%i dF8Mso

can be ppbegiRthe abulhbe SRR thoe éé&@r@n%ub%'tam&%1tlry’iY§1ﬁhlEQ%buEQW' S.
For exanple, the sane fluid or sonme other fluid e.g. 'solvent can be

i nj ect edigh anf.owel exayaceign, Otfhéihﬁeﬂteatcd’lahi\%t t%ytwued/agnppﬁémenses
LD bEUesL SR OBSBREE LU NSy Al o B4l Mk SL, LR o
addi ti oph&o Iéﬁthables, completing the extraction. DI-water flow
rates are controlled to ensure good displacement of the DI-
water volume in each cavity. The flow rate is also critical
to maintain a low temperature gradient down the stack.
Injected DI-water is fed from hypodermic tubes and may be
continuous or pulsed (semi-continuous}). Pulsed flow produced
the lowest water consumption that still provided acceptable
results. _

A significant improvement in lens through-put and vyield
is obtained by minimizing the lens material handling. In the
preferred hydration and washing apparatus and method of the
invention, once the lenses are placed in the lens support 25,
the lenses (or front curve molds) are not handled during the
process.

Typically, about 125 to about 190 ml/minute of distilled
water is provided in pulsed or continuous flow to hydrate and
clean approximately ninety lenses in one column of cavities
traveling through the vertical hydrating stack. This method
and apparatus provide useable lenses in less than 10 minutes

while using less than 40 ml of distilled water per lens.
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fluid fromthe upper trays. 14 14 AUG 2093 In essence, |enses 24 di sposed
inthe front curve nolds 22 of a tray 20 enter the bottom of the styckyrngd]
they are noved in a tinmed and stepped nanner to the top of the stack.
During the upward novenent, cascading fluid fromthe upper stages renoves
the residual diluents, nmonomers and/or inpurities fromthe |ens 24 and/or
rel eases theASendiSe f rfpieihe nbh@ 2DSTThi S1PIBGLEES aredEdter -XQur ridif

| eachin t Pr ef er ahl y=-hj. at I~ wat e f L i i ed
onto t hgnl%é%sfﬁg‘: tsl|oC{)r{sse(§I}f WIQ'[ hfl lrllJ lgi;c%SSP 131tE h eaLpr %oljr%ttdé%’r véeném Ilg S (%1? e%ogﬁ&\lc&

ot her wi sextwidchigt itdre dreher spipposhise 25inlanstirekeas erdopdmet ¢ hexdrtoitusus ve
mol d 22 occurs substantially sinmultaneously wth initial extraction of the
| eachablkesl TokeTRUEEERKpddGHS  ANd hElrdds ing aotatht &R ithe hECFRoRE irve

nmold 22 will_ reno t he ac €Sy . Lhg t r i < r
flow r g\tggs?rar e c%‘; ol | téhgt oggﬁlgur el'g%%rqd)l‘g%és%l ac]'te]grrji:::(%}f< o?&% h%(%%\g/a\fﬁef

vol une ichegdelaleavstyh Hie [taphable id lalesn <rahdcalondmer@i whaich aateow
tenmperature gradient dowmn the stack. |Injected D -water is fed from,
hypoder AFEigEdd Yarp $R8A baWa ¥ ohE PRUGUS M IR SEEd seRNT86hRt iLSIuHE 191 sed
fl ow pradu owest water consunption that still provided acceptable
resul ts?gA%g%ﬁgflﬁléént i nprovenent in lens through-put and yield is

obt ai ned by mldi npategt$he dpgrls aatienrisal pabilicagiohn, t lend prekermathod

hydrati on and shi ng appar atus and net hod of t i nvention, once the

enses SFETHRREc Nt Ao 37 i SAPo G PO G o (TreTTont  our ve

nol ds) are nai,chandledsduripdst B PROCESFentYBCA Y. sRBOM 125ohe ahout

190 mM/mnute of distilled water is provided in pulsed or continuous flow

to hydr abeeand tdieadrapmaxi het etynveneepce ensey, i Bsorécdolfigatwfe geax ti es
be combined with other features in accordance with the
invention. Alternative embodiments will be recognized by
those skilled in the art and are intended to be included

within the scope of the claims.
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traveling through the vertical hydrating stack. This nethod and apparatus
provi de useable lenses in less than 10 mnutes while using |ess thc"”!] A«ﬁg th
of distilled water per lens. 15 14 AUG 2003 As used herein, the term
"injected" refers to the introduction of a fluid to the apparatus, and
includes fluid introduction under pressure, in a stream droplets,

cont i nudRT grid GIftldER ttent flows, and fluid injected in the formof a
vapor. Also, the term"inpurities" refers to processing chem cals such as
| eachabl e dil uents and nononers which are ordinarily washed away froma
manuf act ur ed lcontzacte iteits ot itofdratoi rpackagiaxhind logiadresling,c applic©ad j ons,
publications, and the nethod nentioned herein are hereby incorporated by
r ef er enEEMPSPeENY e attifiRs Of: the invention are shown in one or nore of

the drawings for cpnveni,ance op Y% ﬂ%&%ﬁ%&%ﬁt ek s,_gg?}&ogm{ ed with

ot her features in accordance wth the 1nvention. ternative enbodi ments
wi || be meedegrs zedtbyhavihgser slduited danttdhieniand aandbrtehda Intiendisly tae be
included within the scope of the clains. 16 14 AUG 2003 WHAT IS CLAI MVED:
1. A rretat%jd of hydrating or washi ng ophthal m c devices, conprising the

steps of: a) arrangi ng igdjRlddidlg y fMfuideving® SURRGIIlHWNG T mierssteante
havi ng a cavi_t% cont ai ni ng an ophthal mc device; and b) injecting a fluid

into a Cfviatdbidesti qeaNPRE1sF memte e i & Isipgdrraws Mehisertshan 1 ow
t hr ough :I;rl%r%dfk han g Q& 0f; Sai o Csaa"ii,é]iaeeiricge .P%%?Ev'in SRRerd i ng nenbers.
2. The nmethod of &al m 1, erein en sal d%ﬁ I ﬁgﬁs )

2., The method of Claim 1, wherein when said fluid flows
through said more than one of said carriers of said device
supporting members, said fluid contacts ophthalmic devices
having a higher concentration of impurities after contacting

ophthalmic devices having a lower concentration of impurities.

3. The method as in claim 1, wherein a concentration
gradient between a level of impurities in said ophthalmic
device and said fluid is substantially maintained throughout
said method so that impurities substantially continuously flow

into said fluid.

4. The method of claim 1, wherein a concentration
gradient between a level of Impurities in said ophthalmic
device and said fluid is substantially maintained throughout
said method so that impurities substantially semi-continuously

flow into said fluid.
5. The method as in claim 1, further comprising the step

of applying clean fluid to said ophthalmic device having the

lowest concentration of impurities in said method.
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t hrough said nore than one of said carriers of said device supporting
menbers, said fluid contacts ophthal m c devices having a higher 14 AUG 2003
concentration of inpurities after contacting ophthalmc devices having a

| ower concentration of inpurities. 3. The nethod as in claim1l, wherein a
concentration gradient between a |level of inpurities in said ophthalmc

devi ce and sdid fihg dngthadibst arft iGlain e ritha sRdd ticlighiduthakei@ et hod
so t hat 'erm]Lgé'g i85 L antd aldygeontinuously flow into said fluid. 4. The

met hod of claim1, ereln a concentration gradient between a | evel of
inpurities in said ophthalmc device and said fluid is substantially

mai nt ai ned t hy oughout aid nethod so that jnpurjties substantiall
sem - cont i nudusl %q’ef IR C?ffc?ssa]irﬂ cfjialﬁr?j.l'S.l“ﬂ'ﬂélcifét%(fd’easaq%H% 1,

further QQPrdsing e steP ddfi AP Gl RARdrBE &t i & Qphtdiad 1§ ¢
device having the |owest concentration of inpurities in said nethod.” 17 14
AUG 2003 6.safite fniptiitbd as in claim 1, wherein said ophthal mic devices are
reusable nolds. 7. The nmethod as in claiml, including the additional step
of noving said device supporting nmenbers countercurrently to said fluid.

8. The net hod .as THe cletiibdl,asnvhier etlmisild plHEdin wafd plew el tsuppbrti ng
menbers are arranged vertically and the cavity of each of said plurality

of devi G GEFHTUHRRY el LS A4y s AR Sie LGt herrtd i ine a fiow
path therghgtweena®, Jhesdwi hodias i1y, daidadcansigidrSald demiss

supporting nménbers are contact 1ens supporting nenbers. 10. The nmethod as
i n clai msl,aliresresd rebyaiel ateyiagwthsuppor tdafg neerbdrlsowarmatily ays.

therebetween.

9. The method as 1in <¢laim 1, wherein said device

supporting members are contact lens supporting members.

10. The method as in c¢laim 1, wherein said device

supporting members are trays.

11. The method as in claim 10, including the additional
steps of inserting a tray below the lowermost tray of the
stack, moving the tray stack including the inserted tray

upwardly and removing the uppermost tray from the stack.

12. The method as in claim 11, wherein the fluid is

injected into the cavity of the uppermost tray of the stack.

13. The method as in claim 12, wherein fluid is injected

into at least one other cavity below said uppermost tray.

14. The method as in claim 12, wherein said ophthalmic

device is a contact lens.
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11. The method as in claim10, including the additional steps of inserting
a tray below the Iowernost tray of the stack, noving the tray stackyy PUG 2003

including the inserted tray upwardly and renoving the uppernost tray from
the stack. 12. The nethod as in claim1l, wherein the fluid is injected
into the cavity of the uppernost tray of the stack. 13. The nethod as in

claim 12, whér®ei n Thauinethed Meciedidim o bt Indsidighe diharddidiianabel ow
id t d4. T i i , i i ht hal m
dovi co AL ot oy ing IE B8 Nt B AT IR Y RSP DR ¢

i ncl udi Yy ridve: iaddittHeon@Ell ow stfepSl wifd prewd i nghea lteops chandxeimdadisiar ta on each
tray and directing the flow of fluid toward the I ens contained in a |ower
tray usitRyathe t%h Thdihems e tchamPeridisfdttihvod as in clai m 14, wherein
each of said trays has a plurality of cavities, each containing a | ens,
said cavities of each of said plurality of trays being aligned above one
anot her to defd.ne Thd inethpidurad ity ofaigeldmsshsfreigndadresf 1sBidhe net hod

as in claim.7, wherein Sai« yopo hal mi.c. device.is a reus.ahbl e, r?l d. 18. The

! i t] 11 n .
met hod écsra Isalhr?esd 9 rPlc al'm T, ecrae‘flntlseasi ol eaefrhr acnognltnagl st egp tont |Sg{ur es said

caviti esasi@ tdwmti dihes fdOwaat ot o0 ala Aty 40 dhwynexdicpdidgned
defined. 19. The nethod of claim1, further conprising the step of

| eachi nGHAHFUrARS SN T e Fpitha kR4 idtd ShaiPL¥Md Pf 20. The
met hod %%v&ljtai'erged in claim8, wherein said fluid is introduced onto said
opht hal mc device on said device supporting nenber at the top of said
vertical arrangenent. 21. The nethod as clained in claim12, wherein said

17. The method as in claim 7, wherein said ophthalmic

device 1s a reusable mold.

18. The method as claimed in claim 1, wherein said
arranging step configures said cavities so that the flow path

from one cavity to the next cavity is defined.

19, The method of claim 1, further comprising the step
of leaching impurities from said ophthalmic device into said

fluid.

20. The method as claimed in claim 8, wherein said fluid
is introduced onto said ophthalmic device on said device

supporting member at the top of said vertical arrangement.

21. The method as claimed in claim 12, wherein said
fluid moves by gravity from said uppermost tray of the stack

towards said lowermost tray.

22. A hydrating or washing apparatus for ophthalmic
devices comprising:
a) a plurality of device supporting members each

having at least one cavity containing an ophthalmic device;
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fluid noves by gravity from said uppernost tray of the stack towards said
| ower nost tray. 22. A hydrating or washing apparatus for ophthaln1c14AUGZW3
devices conprising: a) a plurality of device supporting nenbers each

having at | east one cavity containing an ophthal m c device; 19 14 AUG 2003
b) neans for applying a fluid to an ophthalmc device in at |east one

devi ce supporti ng enbdieanshifPT cEitheing @ deviick HadhPrb thswmic
concentr c%tv' Qﬂeh?ha:eﬂ})biré d€%ne MM Qe r@gﬁb}ftﬁregd'rﬁe‘%%éf'g dey applied fluid

to secon evice I n a secon evice support'ing nmenber having a
conpar atdpreﬂr;aﬂmgheiemdrﬁvmg an lofw i purdrttirest i @8 o fThien@mppiarisg ars  of
claim22, wherein said fluid noves countercurrently to said ophthalmc

devi ces 4 sai d apparatus. 24. The apparatus of claim 23, wherein a

concentration gradi entphgtyeedy tdie-d @viglg afhd mppitdesriisaid apihal mc
devices and said fluid is substantially maintained throughout said nethod

so t hat apid Halmird tdessi crubist aﬁntaesﬂqryi et grucuEipe r gy nenke s diav ¥nqi d.
25. The a%palr{pqatruasclo‘;elcl ahlng sal C{]e[eijhg}ia%loqpcefﬁt tdﬁ”c A adi ent bet ween

the | evél Apuri t evi'ces and <aid fluid is
substanti aI |y rral ntai ned thr oughout said nethod so that the inpurities
substanti al | y sem - continuously flow into said fluid. 26. The apparatus of

claim 22, vvh ?E'I n r@?ﬂ FRRAK S Qfpporadithg arettisie it &3 ichsf Siigh T )y

menber s ap t};'{ﬂ %é&%"&;ﬁ&r@élﬁnl@fﬁéﬁfcésﬂﬁ?%a&? apoter APpar at us
of clalm fur er corprising: a plurality of device supporting menbers

each having a cavity containing an ophthal m c device said supporting

menber s beln%4- The apparatus of claim 23, wherein a concentration

gradient between the level of impurities in said ophthalmic
devices and said fluid is substantially maintained throughout
said method so that the impurities substantially continuocusly

flow into said fluid.

25. The apparatus of claim 23, wherein a concentration
gradient between the level of impurities in said ophthalmic
devices and said fluid is substantially maintained throughout
said methoed so that the impurities substantially semi-

continuously flow into said fluid.

26. The apparatus of claim 22, wherein said device
supporting members are lens supporting members and said

ophthalmic devices are contact lenses.

27. The apparatus of claim 22 further comprising:
a plurality of device supporting members each having a cavity
containing an ophthalmic device said supporting members being
vertically arranged:;
wherein said means for directing is an opening in
said cavity to permit fluid to flow to a cavity of a lower

device supporting member to wash the device therein, and

20



vertically arranged; wherein said neans for directing is an opening in

said cavity to permt fluid to flowto a cavity of a | ower device f;AUG 2003
supporting nmenber to wash the device therein, and 20 14 AUG 2003 vvhere

said neans for applying conprises an injection passage into which the
fluid is injected into a cavity of at |east one of said device supporting
menbers. 28. The appareiussaiddreams Zmrvﬂtmhifiﬂ%acimmet% agupporting

menber s £ éttrla nsz%gsackeéj l\/netrc'gl aiéﬁ/ e/yll ?h”ig .caV| II a{l(?ed in a

verti cal cjoﬁ par at us of Lnier € eaclh Sai d

caviti ea:ax&uﬁaiﬁtwl Teom fd»rm o f | o d rc@emi&le Qlissr cavd tmatbeof. the tray.
30. The apparatus of claim 28, further conprising an elevator nmechanismto
nove the stack of trays upwardly. 31. The apparatus of claim 30, wherein

sai d neans foyg diFgCting fANidhess CONPI Sep. hd QP f rdé eLt affixed

to each cavity, said top chanber insert ditecting the the fluid
over ancbmnntﬁﬂd*uene:tm/eem ofe attayerstached nvdhel ot bok. wﬂZa él'ehEd appar at us
of claim 31, wherein sai hthal mi ¢ device is a contact |lens. 33. The

appar at U2 Gt 3 %i 09 eJr i%h CHF W Shht$ M device is a reusabl e nol d.

34. The apparatus of claim 22, wherein said neans for directing uses
gravity. 35. The apparatus of claim 22, wherein said ophthalmc device is
washed by | eacthi ng'liermarpaiasus rom &k i optht hetelein dagleect 29aid

cavities is isclated from fluid flow from the other cavities

of the tray.

30. The apparatus of claim 28, further comprising an

elevator mechanism tc move the stack of trays upwardly.

31. The apparatus of claim 30, wherein said means for
directing further comprises: a top chamber insert affixed to
each cavity, said top chamber insert directing the flow of the

fluid over and around the device of a lower tray in the stack.

32. The apparatus of claim 31, wherein said ophthalmic

device is a contact lens.

33. The apparatus of claim 31, wherein said ophthalmic

device is a reusable mold.

34. The apparatus of claim 22, wherein said means for

directing uses gravity.
35. The apparatus of claim 22, wherein said ophthalmic

device is washed by leaching impurities from said ophthalmic

device.
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