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DRAI NAGE MEMBER Field of Invention The present invention relates to
packages for the storage and shipping of ophthalmc |enses, particularly
soft contact |enses. Mdre particularly, the present 5 invention relates to
packages hW@i2A¢p/1A5P nt er nal drai nage system that al | owsPGEPZPWGIHES of t he
ophthalmc lens fromthe solution when the lens is renoved from the
package. Background of the Invention 10 Soft contact |enses have becone
increasingly popular since they were first introduced in the 1970's. Due to
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an attractive and econom cal OI ce e consumng pu Ch | enses
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stored in a ed state, which requires that they be seal ed i n packages
vm'thastorgb% ion. One

Background of the Invention

10 Soft contact lenses have become increasingly popular since they were first
introduced in the 1970’s. Due to progressive reductions in manufacturing costs,
soft contact lenses are now an attractive and economical choice for the consuming
public. Such lenses may be frequently replaced by the consumers (e.g., on a daily
or weekly basis) and do not need to be cleaned or sterilized as often as traditional

15 contact lenses. Of course, the consumer desires to keep a supply of lenses on
hand that is commensurate with the frequency with which the lenses are replaced.

Therefore, consumer demand for disposable soft contact lenses has led to a need
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for disposable packages that are easy to use and inexpensive. The packages

should be constructed to provide safe storage and shipping for the lenses. I is

20 also desirable that the individual packages be as small as possible, so that they
may be easily and unobtrusively stored and carried.

Soft contact lenses are often packaged and stored in a hydrated state,

which requires that they be sealed in packages with a storage solution. One



1 WD 2006/ 102450 PCTI US2006/ 010465 wi del y-used package is the "blister
pack", which, in general, conprises a rigid plastic container having a fl at
upper surface with a concave-shaped well that contains a single ophthal mc
lens with a quantity of solution. The well is covered wth a flexible cover
that is seaVOR 1850t he perimeter of the upper surface.POHES280601946% er packs
are boxed for shipping and storage until a lens is needed by a consuner.

The consuner then peels back the flexible cover fromthe blister pack to
expose the ophthalmc | ens. The consumer then pours the lens out into his or

her hand, to%e?\?ﬂsé’& o J&% é%bn isi8f P&él{’hwh?crﬁd lrp%ﬁgﬁalt bR Qr?lgid“e tip
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drawi ngs, _in which IS a crgoss-secti onal vi ew of an_ enbodi rTEnt of a
opht hal ni & | Bliger Bé@?@aatﬂ Qe&ﬂ RrmeipRIng r?@dpﬂem upth\adensoi® NEedRd eh & he
ophthalmc | ens package 20 is sealed for shipping and storage. FIG 2 is a

cross- sect i of@Msuma 6te eansudshineal neels baokshp dlexilecayer frrm the bligter RAgich t he

ophthal m ¢ | ens package has been opened to provide access to a
to expose the ophthalmic lens. The consumer then pours the lens out into his or

s her hand, together with the saline solution, and places the lens on the tip of his or
| her finger for application to the eye.

10 A need remains for ophthalmic lens packaging éystems that include a

solution for storage and shipping of the ophthalmic lenses, but allow the solution to

be separated from the lens at the time that the lens is removed from the package.

Brief Description of the Drawinags

15 For a more complete understanding of the present invention, reference is
made to the following detailed description of the present invention considered in

[ conjunction with the accompanying drawings, in which:
| FIG. 1 is a cross-sectional view of an embodiment of a ophthalmic lens
package according to the present invention in which the ophthalmic lens package

20 is sealed for shipping and storage.

FIG. 2 is a cross-sectional view of the ophthalmic lens package of FIG. 1 in
which the ophthalmic lens package has been opened to provide access 1o a

contact lens.



contact lens. 2 WD 20061102450 PCT/ US20061010465 FIG 3 is a S
view of the sealed ophthalmc |ens package of FIG 1. FIG 4 a
perspective view of the opened ophthal m c | ens package of FIG 1. 5 FIG 5
is atop view of the shell of another enbodi nent of a ophthalmc |ens
package accOYYHY1R2¢0t he present invention. FIG 6 is a BFHUSIIENIYE t he
ophthal m c | ens package of FIG 5 in which the ophthal mc |ens package has
been seal ed for shipping and storage. FIG 7 is a cross-sectional view of
the shell of FIG 5. 10 FIG 8 is a frontal view of a plurality of
ophthalmc lens p a J I t A | é(ﬁ(g‘ﬁ for
di splay and storaggg' %gfs’ai@fp%gg%gfs?% inpe?{ gﬂ%‘(ﬁ) Stsﬁlgal?{ivm??idn%&gagp t %IE% C

| ens package,ggoqprising: 15 a shell defining an opening and having an
internal cavity accessible through said opening; and dividing neans for
dividing said cavity into an upper chanber and a |ower chanber, said upper
chanber havi ng an Hlét@'rﬂ @ perspeeiysi view of thecqapghed apbithaseinilens, packagel obiFiE. di ng
means all owi ng the permeation of aqueous |iquid between said upper 20
chanber and shid | ower chanber. As used herein the term"ophthal mc |ens"
refers to a device that resides on

5 FIG. 5 is a top view of the shell of another embodiment of a ophthalmic lens

per spective
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package according to the present invention.

FIG. 6 is a side view of the ophthalmic lens package of FIG. 5 in which the

ophthalmic lens package has been sealed for shipping and storage.
FIG. 7 is a cross-sectional view of the shell of FIG. 5.

10 FIG. 8 is a frontal view of a plurality of ophthalmic lens packages according

to the present invention assembled for display and storage.

Detailed Description of the Invention

An ophthalmic lens package, comprising:
15 a shell defining an opening and having an internal cavity accessible through
( said opening; and
dividing means for dividing said cavity into an upper chamber and a lower
chamber, said upper chamber having an interior accessible through said opening,
said dividing means allowing the permeation of aqueous liquid between said upper
20 chamber and said lower chamber.
As used herein the term "ophthalmic lens" refers to a device that resides on

an eye, including, but not limited to, hard contact lenses, soft contact lenses, intra-

3



an eye, including, but not limted to, hard contact |enses, soft contact

| enses, intra- 3 WO 2006/ 102450 PCT/ U52006/ 010465 ocul ar | enses and overl ay
| enses and preferably soft contact |enses. A first preferred enbodi nent of
an ophthal m c | ens package 2 according to the present invention is _shown in

FIGS. 1-4. BRO¥PYI%0% 0 FIGs 1-4, an ophthalmc lens patKEGE'VRYS a shel |

4 with an interior cavity 6 and an upwardly-facing perineter 5 rim8. A
dr ai nage nmenber 10, such as a nesh or a perforated plastic sheet, is
secured to the shell 4 so as to divide the interior cavity 6 into an upper

chanber 12  apdiaf Iéfeeer asdVBREy lehsed aRAbIEISrabRY 86t ontattdbnsds. aAl fist
menber, is used to seal the interior cavity 6 of the shell 4. A perineter
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chanber 12, without contacting the sealing cover 16 that is sealed
(" seal the interior cavity 6 of the shell 4. A’perimeter portion 18 of the sealing cover
| 16 is secured to the upwardly-facing perimeter rim 8 of the shell 4 so as to form a
10 continuous liquid-tight seal along the entire upwardly-facing perimeter rim 8. The
sealing cover 16 is provided with a tab 20 that extends beyond the perimeter
portion 18 of the sealing cover 16 so that the tab 20 may be used as a handie for
separating the sealing cover 16 from the shell 4. The consumer gains access to
ophthalmic lens 22 by grasping the tab 20 and pulling it upward and across the
15 upwardly-facing rim 8 of the shell 4, thereby separating the sealing cover 16 from
the shell 4 and exposing ophthalmic lens 22 for retrieval by the consumer (see
( FIGS. 2 and 4).
The drainage member 10 is arranged within the interior cavity 6 so that
ophthalmic lens 22 may rest in an inverted position on the drainage member 10,
20  within the upper chamber 12, without contacting the sealing cover 16 that is sealed
to the shell 4. When ophthalmic lens package 2 is prepared for shipping or

storage of ophthalmic lens 22, a volume of saline solution 24 is included within the

interior cavity 6 of the shell 4. The volume of saline solution 24 is less than the



to the shell 4. When ophthal mi c | ens package 2 is prepared for shipping or
storage of ophthalmc lens 22, a volune of saline solution 24 is included
within the interior cavity 6 of the shell 4. The volunme of saline solution
24 is less than the 4 WD 2006/ 102450 PCTI US2006/ 010465 vol unme of the | ower
chanber 16 30 200g102¢39e entire vol ume of saline sol ution PET/UR¥Y6/HI8465ont ai ned
within the | ower chanber 16 when ophthalmc | ens package 2 is stored in a
hori zontal position (see, e.g., FIGS. 1 and 2). Wen ophthalmc | ens
container 2 is shipped or stored in a horizontal 5 position, substantially

all of the salpe 3Pk g ﬁ%ﬁa%‘ﬁgﬁhgssei ﬁ]@% ﬂﬁléﬁﬂ’?@rvoﬂﬁ?%?ﬁ%aliﬁeﬁolﬁﬁrfhvapor

fromthe saline solution erneates | e upper er ough the
dr ai nage ne . 1 hat. ] ¢l ens r enai, ns , hydr ' he
water vapor - SoPapeRtieARRERE ke ey a8 S RETRLID R Batbo 2°  ha
a portion of the saline solution 24 enter u r chanber 12, the saline
solout i on 10 OGAM a&‘PHF‘?P?TJ'é’&?R'f)Hﬁﬁ?Fgﬁ'Q'h@Gggiar@gé' nmenber 10 into the | ower
chanber 14 when ht hal m ¢ |.ens package 2 i.s returned to a_horjzontal
position (see, e. &‘?@en PP% Cgﬁﬁgé’}’m P dﬁ’éi‘ﬂ?&@@ e P ih& BBiAMAlr to

almi
renove the lens w thout inserti nﬂ his or her finger into standing saline
sol uti on. 5r g1asitigp) gubsiantigiivial ffdhe |salinagolaiien R4IrginainsdAsthe Jowermefiamheral | y
free of the saline solution 24 when the 15 consuner retrieves ophthalmc
| ens 22. Ther®k oWaterivappiirem dhe pallsiecsoluiion 24rrermgatsisrialgdhenvnperchagiies 12
arranged to allow rapid and conpl ete drai nage of the saline solution 24
from t he uppehratighrtbe draizageTmemiveait 8 agmethab oplthalbdc lensh2g efmoains hydrataddher abl y
an open nesh, although, as an alternative, a perforated

( the water vapor-saturated atmosphere in the upper chamber 12. In the event that

a portion of the saline solution 24 enters the upper chamber 12, the saline solution
10 24 will drain back through the drainage member 10 into the lower chamber 14

when ophthalmic lens package 2 is returned to a horizontal position (see, e.g.,

FIGS. 1 and 2). Such drainage allows the consumer to remove the lens without

inserting his or her finger into standing saline solution. Preferably the drainage

leaves ophthalmic lens 22 substantially free of the saline solution 24 when the

15 consumer retrieves ophthalmic lens 22. Therefore, it is preferable that the

drainage member 10 be arranged to allow rapid and complete drainage of the

saline solution 24 from the upper chamber 12. The drainage member 10,
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therefore, is preferably an open mesh, although, as an alternative, a perforated
member of a hydrophobic plastic material may be used.

20 A second preferred embodiment of an ophthalmic lens package 2 according
to the present invention is presented in FIGS. 5-7. Reference numbers for

features that the second embodiment has in common with the first embodiment



menber of a hydrophobic plastic material may be used. 20 A second preferred
enbodi nent of an ophthal mc | ens package 2 according to the present
invention is presented in FIGS. 5-7. Reference nunbers for features that

t he second enbodi nent has in comon with the first enbodinent 5 WO
20061102450 WEH0H203861010465 are the sane as those ref AEASRHAIMME s used
In the description of the first enbodinent, increnented by one hundred
(100). Referring to FIGS. 5-7, an ophthal mi c | ens package 102 has a shel

104 wth an interior cavity 106 and an upwardly-facing perineter rim108. A

drai nage 5 e dafle a¥iole! Brerbibe pg@gér%ce% hgamﬁad;ghéqr@tt ed

menber of a hydrophobic plastic, 1S np Into the she arranged
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so as to di V'%Rﬁ‘ﬁ'ﬁ‘ﬁf‘%iﬁﬁ%"ﬁgﬁt@% Ioﬁ‘\éﬁ@gré@u@ﬁofm upper chanber 112 and a

| ower chanber al'l e as a foil nenber (see FIG 6),

Is used to seal t i rd 1ty 106, 0f the shell 10 r i, et
portion 118 of thrﬁ%fgﬁ'llngntaoé:lﬁ\rg'z’l%n Pgﬁ@gl}ﬂ?Z%nslﬁg?@gﬁh@%%\iSd#@f% ng
perineter rim 108 of the shell 104 so as t orma._. contin s Ji,quid-tight
Peal "l ong' t et AP PNt e Werar o BeiRiseBhOtimeda AR & Bt over
116 is provided with_ a tab 120 that extends beyond the _perineter rim 108 so
that the Chb TS0 1Be WUt Sad VR SeHPE CaRbOCREaE Ry TGBRPEHGY Cover
116 fromthe shell 104. The drainage nenber 110 is arranged 15 within the

i nterior cavi hydrepipbigplagtig, i maldad intenthashell 484 apdsrapgedysp asdp didds then an
inverted position on the drainage nmenber 110, within the upper chanber 112,
wi t hout cont atterie cayity ¥dnioran drnes chambet 1t andsa karshambet hid.shsealinpos.
When
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cover 116, such as a foil member (see FIG. 8), is used to seal the interior cavity
106 of the shell 104. A perimeter portion 118 of the sealing cover 116 is secured
10 to the upwardly-facing perimeter rim 108 of the shell 104 so as to form a
continuous liquid—tighf seal along the entire upwardly-facing perimeter rim 108.
The sealing cover 116 is provided with a tab 120 that extends beyond the
perimeter rim 108 so that the tab 120 may be used as a handle for separating the
sealing cover 116 from the shell 104. The drainage member 110 is arranged
15 within the interior cavity 106 so that a soft contact lens (not shown) may rest in an
inverted position on the drainage member 110, within the upper chamber 112,
( without contacting the sealing cover 116 that is sealed to the shell 104. When
| ophthalmic lens package 102 is prepared for shipping or storage of the ophthalmic
lens, a volume of saline solution (not shown) is included within the interior cavity
20 106 of the shell 104. The volume of saline solution is less than the volume of the
lower chamber 114 so that the entire volume of saline solution may be contained
within the lower chamber 114 when ophthalmic lens package 102 is stored in a

horizontal position. Ophthalmic lens package 102 is further provided with a handle



ophthal m c | ens package 102 is prepared for shipping or storage of the
ophthal mc lens, a volune of saline solution (not shown) is included wthin
the interior cavity 20 106 of the shell 104. The vol unme of saline solution
is less than the volune of the |ower chanber 114 so that the entire vol une
of saline sNUIWgGH2#by be contained within the | ower chBAHEF2094UWRen
ophthal m c | ens package 102 is stored in a horizontal position. Ophthal mc
| ens package 102 is further provided with a handle 6 WO 2006/ 1. 02450

PCT/ US2006/ 010465 portion 126 which extends fromthe shell 104 in a
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shell 104 and exposi the ophthalmc 10 |ens for retrieval
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enbodi nrent (i.e., ophthalmc |ens package 102) remajns hydrated during
shi ppi ng andcosEwnagyarasas ﬁmﬁeh@ml%pomgpdgﬁ%ivm%@@ finoptsseirnechand andth@pper
chanber 112 from water vapor that has perneated fromsaline solution in the
| ower chanbertakd20betweery theotingess obthet dteersharidae The cansusmert than palis thestabhe
upper chanber 112 drains

120 upward and across the upwardly-facing rim 108 of the shell 104, thereby
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separating the sealing cover 116 from the shell 104 and exposing the ophthalmic

10 lens for retrieval by the consumer.
As with the first embodiment, the ophthalmic lens in the second
embodiment (i.e., ophthalmic lens package 102) remains hydrated during shipping
and storage in the water vapor-saturated atmosphere in the upper chamber 112
from water vapor that has permeated from saline solution in the lower chamber
15 114. Any portion of the saline solution that enters the upper chamber 112 drains
through the drainage member 110 into the lower chamber 114 when ophthalmic
( : lens package 102 is returned to a horizontal position, leaving the ophthalmic lens

free of the saline solution.

The shell of the invention can be fabricated from a number of know
20 materials, such as polypropylene, polyethylene, and the like. Ophthalmic lens
packages 2, 102 of the present invention can be fabricated to have an interior
cavity with dimensions of about 2-3 cm by about 2-3 cm and a depth of about 0.5

cm, with its minimum dimensions limited only by the size of the bphthalmic lens to



t hrough the drai nage nenber 110 into the | ower chanber 114 when ophthal mc

| ens package 102 is returned to a horizontal position, |eaving the
ophthalmc lens free of the saline solution. The shell of the invention can
be fabricated froma nunber of know 20 materials, such as pol ypropyl ene,

pol yet hyl engyo aochebd® | i ke. Ophthalmc | ens packages 2, pdPgsbeidiofspr esent
I nvention can be fabricated to have an interior cavity wth di nensions of

about 2-3 cm by about 2-3 cmand a depth of about 0.5 cm with its mninm
dinmensions limted only by the size of the ophthalmc lens to 7 WO

2006/ 102450 PCT/ 1JS2006/ 010465 be stored and the volune of saline solution
(or other opfhenalored angl the yakime @it salinpngpldtian 4or eEhsir caphthalsic weeiutiong
agents, antimcrobial agents and the like) to be provided. Preferably, the
anount of solcaoniaining scijat medicarisots, weliihgageatsd antibnebidl, &@hts andriheelike)
preferably between about 900 L and about 1,000 11L. The 5 resulting small

overal | size tobetgrevidedt Patfarably, ahs appulkibgesalitiopws betwéen bpowtedi0l i aadd
unobtrusively carried. The cover for the shell may be made from foil/ pol yner

| am nate or %{B%ESH,B@@) n, M@Q%r&%raﬁp{%ﬁ/beﬁ ak6it 90BMeN aAd aBbY ',696'“@%%3 or

nore pol yner layers, such as polyp yl'ene, coating the nmetal layer. TI
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( more polymer layers, such as polypropylene, coating the metal layer. The cover
materials may include any flexible material that acts as a barrier to air borne
10  contaminants and may be hermetically sealed to the shell.
| A number of ophthalmic lens packages may also be conveniently stored.
For example, FIG. 8 illustrates a storage and display arrangement 132 where six
ophthalmic lens packages 2 are mounted on a pegboard card 134 with an overall
size of about 12 cm by 18 cm.
15 [t will be understood that the embodiments described herein are merely
exemplary and that a person skilled in the art may make many variations and
(L modifications without departing from the spirit and scope of the present invention.
For instance, structures other than a film or foil may be used to seal the interior
cavity of the ophthalmic lens package. Examples of such structures include plugs
20 or screw-top fittings. The shell of the ophthalmic lens case may have handle

portions that are configured differently than the handle portion illustrated in the

second embodiment and may have more than one handle portion. All such



size of about 12 cmby 18 cm 15 It will be understood that the enbodi ments
descri bed herein are nerely exenplary and that a person skilled in the art
may nmake nmany variations and nodifications wthout departing fromthe
spirit and scope of the present invention. For instance, structures other
than a fil m20¢10245ay be used to seal the interior caVCTASYO6/P1§¢sS
opht hal m ¢ | ens package. Exanples of such structures include plugs 20 or
screw-top fittings. The shell of the ophthal mc |ens case nay have handl e
portions that are configured differently than the handle portion illustrated
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ophthal m ¢ | ens package, conprising: a shell" def|n|ng an opening and havi ng
an internal cavity accessible through said opening; dividing neans secured
to said shell for dividing said cavity into an upper chanber and a | ower
chanber, said upper chanmber having an interior accessible through said
openi ng, said dividing neans all ow ng the perneation of aqueous liquid

bet ween said upper chanber and said | ower chanber, covering neans
conprising a foil/polymer |amnate or coextrusion for covering said opening
and formng a liquid-tight hernetic



. iz

seal with said shell; an opthalmc |lens contained entirely within said upper
chanber; and a quantity of an aqueous solution contained within said cavity,
said | ower chanber having a volunme sufficiently large to contain the entire
guantity of said aqueous solution. 2. The package of claiml, wherein said
dividing nmeans is arranged to allow drainage of aqueous liquid fromsaid
upper chanmber into said | ower chanber, 3. The package of claim2, wherein
sai d dividing neans conprises a nesh. 4. The package of claim2, wherein
said dividing neans conprises a plastic nmenber having perforations

t heret hrough. 5. The package of claiml, wherein said covering neans has an
edge with a grippable tab. 6. The package of claiml. wherein said interior
of said upper ghanmber is sized and shaped to contain an ophthal mc |ens
entirely within said upper chanber and said | ower chanber has an interior

$B?:h2$ igﬁ§9¥£§%§?mkﬁ”&“ agﬁggﬁgﬁﬁvkh%uid. 7. The package of claiml,

[. . 8. Th ckage of c¢l.ajm | erein
sai d shell incldbegﬁggﬁw 3%?%%“%%?@2@¥m aPaﬁ%ﬁ@ﬁPH yack @?%Pﬁmggfalcovering
means a |i g8 & ght hernetic seal with said rim.9. The package of claim S8,
wherei n said covitiHg Meanscchird|togud shell lapdiuidipg Ridcavly igpabPePY ab. 10

chamber and a’lower chamber, said upper chamber having an intérior accessible through
said opening, said dividing means allowing the permeation of aqueous liquid between
said upper chamber and said lower chamber, covering means comprising a foil/polymer
laminate or coextrusion for covering said opening and forming a liquid-tight hermetic
seal with said shell;

an opthalmic lens contained entirely within said upper chamber;and

a quantity of an aqueous solution contained within said cavity, said lower
chamber having a volume sufficiently large to contain the entire quantity of said aqueous
solution.

2. The package of claim 1, wherein said dividing means is arranged to allow drainage of
aqueous liquid from said upper chamber into said lower chamber.

3. The package of claim 2, wherein said dividing means comprises a mesh.

4. The package of claim 2, wherein said dividing means comprises a plastic member
having perforations therethrough.

5. The package of claim |, wherein said covering means has an edge with a grippable tab.
6. The package of claim |, wherein said interior of said upper chamber is sized and
shaped to contain an ophthalmic lens entirely within said upper chamber and said lower
chamber has an interior that is sized to contain an aqueous liquid.

7. The package of claim 1, further comprising a grippable handle.

8. The package of claim |, wherein said shell includes a rim which defines said opening,
wherein said covering means a liquid-tight hermetic seal with said rim.

9. The package of claim 8, wherein said covering means includes an edge with a
grippable tab.
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