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Background of the Invention
This invention relates to an efficient package for the

storage and delivery as well as possible inspection of an
ophthalmic lens, in particular ophthalmic lenses such as
hydrogel contact lenses whose structures are comprised of
a substantial portion of water, although the package is
also suitable for the inspection of other small, high
precision ophthalmic lenses such as intraocular lenses.

As the ophthalmic lens industry has grown, such packaging
has become a larger expenditure of material and financial
resources, particularly with regard to contact lenses that
are provided for a periodic, frequent replacement. The
number of lenses that need to be produced and, therefore,
packaged has increased dramatically.

In addition, with the increasing number of lenses produced
that in turn need to be inspected, it is desirable to have
an ophthalmic lens package that can also serve as an
inspection vehicle allowing the lens to be inspected in-
package and avoiding the extra steps, cost, complications
and equipment associated with transferring the lens to a
special inspection vehicle then to a package.

Prior art ophthalmic lens packages have had, as a rule,
ease of handling without particular concern for the size
of the package or the ability to inspect the lens in the
package. In particular, the package described in U.s.
Patent No. 4,691,820 to Martinez is a rolded blister
package comprising a base portion having a cavity
surrounded by an outstanding flange and a cover sheet

This Sheet Hag Been R

(s



packaged has increased dramatically. 20 In addition, with the increasing
nunber of |enses produced that in turn need to be inspected, it is
desirable to have an ophthalmc | ens package that can also serve as an

i nspection vehicle allowing the lens to be inspected in- package and

avoi ding the extra steps, cost, conplications 25 and equi prent
associated with transferring the lens to a special inspection vehicle then
to & package. Prior art ophthal mic | ens packages have had, as a rule, ease
of , handl i ng w t hout partlcular concern fof ¢he size 30 of the package or

the ability to inspect .th e in t tic t he-
package desri be(?qaﬁ'qg &o %QF %ﬁaﬂge g 68 g’igetBhe I\fé?fﬁ%{az% ?dgtoi(ﬂqﬁé’(;
blister packagethomidesiwadl of bheccapityi bs ihclined to e tay ramm dended

by an OUtSta”d'%&J'éﬁ%ﬁ%é“?%fiéﬁﬁyaiéﬂaﬂﬂi of the lens by sliding it up
and out of the cavity along the inclined surface.

5
Similar designs are shown in U.S. Design Patent Nos,
299,085 and 305,478 granted to Martinez and Lamb et al.,
respectively.

10 While convenient and suitable for its purpose, the prior

art packages do not meet the requirements of minimizing
the amount of material utilized, allowing high speed
filling and sealing of the packages, achieving easy
handling and opening by the ultimate consumer and making

15 possible, if desired, in package inspection of the lens by
use of an appropriate lighting source and viewing
apparatus.

It is, therefore, an object of the present invention to
20 provide a package which allows easy filling of the package

with the ophthalmic lens and processing water, removal of

the processing water and addition of the appropriate water:

solution and which can be sealed quickly and easily. The

bowl of the package must, therefore, be'deep enough to
25 contain sufficient solution to cover the lens.

Another object of the invention is easy handling and
opening by the ultimate consumer. The bowl of the package
must, for this requirement, be wide enough to allow a

30 finger to be inserted into the bowl to extract the lens.
The package must also be easy to open and handle during
lens removal by the consumer.

It is a further object of the present invention to provide
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-2- sealed to the flange to enclose the cavity. A portion of the side wall
of the cavity is inclined to forma ranp to the flange for easy renoval of
the lens by sliding it up and out of the cavity along the inclined surface.
5 Similar designs are shown in U S. Design Patent Nos. 299,085 and 305, 478
granted to Martinez and Lanb et al., respectively. 10 VWi | e conveni ent
and suitable for its purpose, the prior art packages do not neet the

requi renents of mnimzing the anount of material utilized, allow ng high
speed = -

an ophthalmic 1lens package which permits in-package
inspection of the lens, if desired. The bowl of the
package, to allow this objective, must be shallow enough
to maximize the focal length of the water-filled package.

5
Another object of the invention is to provide a package
wherein the lens consistently rest at the center of the
package to allow for in-package inspection.

10 It is a final objective of the present invention to

accomplish the above with minimal use of materials while
retaining desirable handling characteristics.

Summary of the Invention
15  These and other objects are attained by use of a package

for ophthalmic lenses having a substantial planar first
surface with a concave bowl formed therein, the bowl
having a radius of curvature sufficiently small to cause
the lens to center, but larger than the radius of the lens
20 placed inside the bowl allowing the lens to center and
settle in the middle of the bowl. About the bowl is an
annular sealing area, preferably a planar annulus raised
above the first planar surface away from the concave bowl
circumferentially about the circular boundary of the first
25 planar surface and the concave bovwl. The package 1is
hermetically sealed along the sealing area with a sealing
sheet substantially parallel with the first planar surface

and covering the concave bowl. In the preferred
embodiment of the present invention, there is a second
30 planar surface at a non-zero angle from an edge of the

first planar surface in the same direction of the concave
bowl extending for approximately the same distance from
the first planar surface as the concave bowl in order that
the package will rest level. The package is constructed
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filling and sealing of the packages, achieving easy handling and openi ng by
the ulti mate consuner and naki ng 15 possible, if desired, in package

i nspection of the lens by use of an appropriate lighting source and view ng .
apparatus. It is, therefore, an object of the present invention to 20
provi de a package which allows easy filling of the package with the
ophthal m c | ens and processing water, renoval of the processing water and
addition of the appropriate water solutlon and which can be seal ed quickly
and easily. The bow of the package nust, 3refore be deep enough to 25

nvent .”oﬁ”ffs'élﬁy‘fh naPPagieis ‘E%ﬁ#iﬁ'ﬁe“%@ SfCWIED BBEEE! 18" pidbeg 4y
of the package midte boml,t khe pedymernsurfage hsdeuthivchently avétbakle to
substantially flatten the water meniscus in the center and

thereby eliminate associated optical aberrations,

5 permitting undistorted in-package inspection. The package

of the present invention has a sufficiently smooth surface

(2 roughness of 800 grit or higher a #2 SPI-SPE Polish)

which allows uniform lighting of the lens, yet provides a

coefficient of static friction sufficient to retain the

10 lens while processing water is removed.

Description of the Drawings
Figure 1 is an isometric view of the package of the

present invention showing substantially the top portion.
15

Figure 2 is a side view of two packages of the present

invention showing the manner in which the two packages may

be nested together.

20 Description of the Preferred Embodiment

Referring now to Figure 1, shown is a package for an
ophthalmic 1lens having a substantially planar first
surface 10. Formed within this planar first surface is
bowl 12 which is concave when viewed from the top of the
25 package. Within bowl 12 are contained a plurality of ribs
13. These ribs are located near, but off-center of the
bowl. Each rib 13 is 0.5 mm long and 0.025 mm wide. The
ribs are located 3.0 mm from the center of the package,
6.0 mm from the ends of its collinear partner. '
30
Referring to figure 2, the radius of the spherical bowl
designated in this drawing as "r" is such that the radius
of curvature of the bowl is larger than the radius of
curvature of the ophthalmic lens to be placed therein.
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30 finger to be inserted into the bow to extract the |l ens. The package
nmust al so be easy to open and handl e during | ens renoval by the consuner.

It is a further object of the present invention to provide -3- an-
opht hal m ¢ | ens package which permts in-package inspection of the lens, if
desi red. The bowl of the package, to allow this objective, nust be

shal | ow enough to maxi m ze the focal |ength of the water-filled package. 5
Anot her object of the invention is to prOV|de a package wherein the |ens
consistently rest at the center of the 7

The ophthalmic lens is a hydrophilic contact lens having
a front radius of curvature of between 7.0 mm and 11.0 mm,
depending on the optical power, with about 8.50 mm being
a typical value. In such a case the bowl would have a

5 radius of curvature greater than 8.50 millimeters, but
sufficiently small preferably less than 12 millimeters in
order to cause proper lens centering by gravity.

In "the present embodiment, the preferred radius of

10 curvature for the package bowl is 9.5 mm. .In 30 test runs
using packages from 9.5 mm to 12.0 mm moving at 75 mm/sec,
this dimension package had the smallest standard deviation
of lens displacement from center, as measured on a CCD
video camera, summarized as follows:

15
Package Radius One Standard Three Standard
of Curvature (mm) Deviation ixels) Deviation (pixels)
9.5 5.0 15.1
20 10.0 20.5 61.6
11.0 13.5 40.5
11.5 33.0 99.1
12.0 26.4 79.3
25 The radius of curvature of the bowl must be greater than
the radius of curvature of the contact 1lens placed
therein, however, in order to have the contact lens touch
the bowl only at one point and not have line or surface
contact between the lens and the bowl which would create
30 additional friction between the 1lens and the bowl and
inhibit the movement of the lens to the center of the
bowl.
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package to all ow for in-package inspection. 10 It is a final objective

of the present

I nvention to acconplish the above with mniml use of

materials while retaining desirable handling characteristics. Summary of
the Fnvention 15 These and ot her objects are attained by use of a
package for ophthal mc | enses having a substantial planar first surface
with a concave bow forned therein, the bow having a radius of curvature
sufficiently small to cause the lens to center but | arger than the radius

of .the lens 20
settle in the m
area, preferabl

pl aced inside the bow aTl® W ng. the lens to center and
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lens would move freely meeting the above criterion of
having strictly point contact, but would fail to center
within the bowl because of the flatness of the bowl.

In addition, the interior surface of the bowl must have
the appropriate roughness, preferably less than 800 grit.
This roughness is sufficiently limited to allow the lens
to fall to the center of the bowl in water and to allow
the lens to slide against the interior surface for removal
with the finger.-

The package contains near the center of the bowl raised
ribs 13. The lens floats over the ribs during centering
of the lens in the package, but does not make contact with
these ribs when centered, touching only the package center
at a point. The ribs retain the lens during removal of
the deionized water during the packaging process.

Referring back to Figure 1, there is alsc provided a
sealing area 14 located circumferentially about the
circular boundary of the first planar surface 10 and the
concave bowl 12. This sealing area is preferably a planar
annulus as shown in element 14 raised above the first
planar surface away from the concave bowl.

Also there is provided a sealing sheet (not shown) such as
aluminum foil laminated between two sheets of polyester
such as that manufactured by Alusuisse of Geneva,
Switzerland. This sealing sheet is placed substantially
parallel with the first planar surface to cover the
concave bowl thereby forming a cavity which encloses the
lens and fluid that is placed within the bowl 12.

This Sheet .
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25 pl anar surface and the concave bow . The package is hernetically
seal ed along the sealing area wth a sealing sheet substantially parall el
with the first planar surface and covering the concave bow . In the
preferred enbodi nent of the present invention, there is a second 30

pl anar surface at a non-zero angle from an edge of the first planar surface
in the sane direction of the concave bow extending for approxinmately the
same’ di stance fromthe first planar surface.as the concave bow in order
that the package will rest level. The packa&g I s constructed -4- of a

non-nucl eat ed PYnATRL, 0.4 NHnHRD PR 'surtade94! Brovides an area for
heat sealing the plastic coated foil over a controlled
surface area thereby insuring a hermetic seal yet
providing easy removal by the ultimate user.

In the preferred embodiment, the package further comprises
a second planar surface 16 which extends from an edge of
the first planar surface 10 at a non-zero angle in the
direction of the concave bowl 12, Preferably, the second

10 planar surface extends substantially the same distance, h,
from the first planar surface as does the apex of the
concave bowl so that the package, when placed on a flat,
level resting surface remains level, and does not tip nor
spill its contents. The depth of the bowl, h, is thus

15 less than the diameter of the lens contained therein, thus
inhibiting inversion of the lens by containing it between
the bowl and covering.

To allow for easy grasping of the sealing sheet (not
20 shown), when being removed, a portion of the first planar

surface and the second planar surface is removed to create

a notched section 18. This notch permits the ultimate

consumer to easily peal back the foil up to the area

sealed against the raised annular sealing area 14, and
25 break the hermetic seal therebetween.

The package may also include a plurality of projections 20
substantially in a normal direction from the first planar
surface and near an edge to provide additional assistance

30 in gripping the package during opening.

The package may also include in the first planar surface
a neans for indicating the presence and position of the
package in a production line such as notches 22. These
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the bowl, the polymer surface is sufficiently wettable to substantially
flatten the water neniscus in the center and thereby elimnate

associ at ed opti cal aberrations, 5 permtting undi storted in-package
i nspection. The package of the present invention has a sufficiently snooth
surface (a roughness of 800 grit or higher a #2 SPI-SPE Polish) which
allows uniformlighting of the lens, yet provides a coefficient of static
friction sufficient to retain the 10 'r?s"vvhile processing water is

d. f. the Dr Fi
\rlleg\l/)vvgf t he pacﬂ%ﬁﬁhﬁﬁ Fﬁgpbfegg§%{i ﬁ»ﬁ\e,gﬁ{‘ 3Hc 318%: %E‘Egué lfl n??éb??ﬂgée top
poftion. 15 Figsteh2 as aa sildghti esontcewoapdckelyetodiodee tor epracisely
i nvention show ng.tRe, TpREL 4 M dKL GiLd NfodelP iRAKA0parF¥ular position

along a production line.

It is alsoc desirable to carefully locate the package in
any type of production line carrying means such as a
pallet. This may be done by means of locating tabs 24;
one of which is shown in Figure 1, the other opposite the
10 tab shown is located unseen in this figure underneath the
first planar surface 10. It is readily obvious to one
skilled in the art the way in which the tabs can be used
to lock an ophthalmic lens package inteo a pallet that is
moving along a production line. In addition, it is
15  possible to use notches 22 alone or in conjunction with
locating tabs 24 to securely locate the package in a
production line carrying means such as a pallet, in
addition to using notches 22 as a means for indicating the
presence and position of the package.
20
A more detailed description of the preferred embodiment of
the lens transport system and pallet system with
illumination triggering are given in copending
European Patent Applications Nos.93310343-4 and 93310335.0
25 (attorney docket VTN-49 and VTN-50) filed concurrently
with this application.

As stated above, one of the major objectives of the
present invention is to permit, if desired, the in-package

30 inspection of the ophthalmic lens contained therein. This
inspection would preferably take place before the sealing
sheet is placed over the bowl 12,

The method of capturing an lens image with a camera and
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be nested together. 20 Description of the Preferred Enbodi nent Referring
now to Figure 1, shown is a package for an ophthalmc |ens having a
substantially planar first surface 10. Forned within this planar first
surface is bow 12 which is concave when viewed fromthe top of the 25
package. Wthin bow 12 are contained a plurality of ribs 13. These ribs
are | ocated near, but off-center of the bova Each rib 13 is 0.5 mmlong
and 0.025 mmwide. The ribs are located 370°nmfromthe center of the

package, 6.0 mm,f omthe end i.its collinear 30 Ref ersi
figure 2, the r88 G e wiﬁ%&ﬁrcgl ES&?A lﬁe%‘fg %%bdi 'Hr%(‘ﬁeg 5
"r" is such thataphaneddilby d&hecucamana cand trhdubedl tics Clmg@ltﬂanatﬁes

radi us of described in  copending European Patent Application
: No. 23310342.6 (attorney docket VIN-37) filed

S concurrently with this application.

In the preferred embodiment, therefore, the bowl 12, and
preferably the whole package, is constructed of a non-
nucleated polymer such as polypropylene "Exxon PP1105.

10 Because this material is non-nucleated, it is sufficiently
wettable, and it substantially flattens the meniscus
associated with the water in the center of the container.
Because the surface of the water contained within bowl 12
does not form a significant meniscus and "'is therefore,

15 substantially flat, there are no optical aberrations'
associated with the top surface of the water.

This material, as would be preferred of any other material
used in the present invention, is made translucent or

20 sufficiently transparent so that light passes through the
bowl with minimal diffusion, absorption, concentration by
the surfaces, or granularity.

As can be appreciated by one skilled in the art, with an

25 appropriate light source, such a translucent package can
be used with an appropriate viewer to inspect the lens
without details and variations of the light source induced
by the package affecting such an inspection.

30 A more detailed description of the preferred embodiment of
the illuminating system is given in copending European
Patent Application No0.93310340.0 (attorney docket VTN-55)
filed concurfently with this application.
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curvature of the ophthalmc lens to be placed therein. -5- The
ophthalmc lens is a hydrophilic contact | ens having a front radius of
curvature of between 7.0 mmand 11.0 mm depending on the optical power,

Wi th-about 8.50 mm being a typical value. 1In such a case the bow would
have a 5 radi us of curvature greater than 8.50 mllineters, but
sufficiently small preferably less than 12 mllineters in order to cause
proper lens centering by gravity. In the grg ent enbodi nent, the preferred
radi us of 10 curvature for the package b is 9.5 m In 30 test runs

usi.ng packages fﬁﬂghgné QHERB %%(¥faﬂﬁgm@fmkﬁgwg5igﬂésfﬁrther desirable

characteristics of the present invention. In this figure,

the package is shown after processing of the lens and

inspection. In addition to the elements having 1like

5 numerals in Figure 1, the package is shown heat sealed

with plastic-coated, metal foil 26 fused to raised annular

sealing area 14, providing a hermetic seal. As shown, two

packages of the present invention can be nested back-to-

back. This is accomplished by having the distance between

10 bowl 12 and second planar surface 16, sufficient to
accommodate the bowl of a second package.

This type of nesting of pairs of packages permits storage

of a number of packages within a secondary container in a
15 minimal amount of space ~ a characteristic highly

desirable with planned replacement contact lenses.
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this di mensi on package had the snall est standard deviation of |ens
di spl acenent from center, as neasured on a CCD video canera, summarized as

foll ows: 15 Package—Radi-us— One Standard Three Standard of
Curvature mm ) DeV|at|on (pixels) 9.5
LT .

61. 40.5 11.5

33. @ 99 1 12 0 26. 4

79.3 25 The radius of curvature of the boW must be greater than the

radi us of curvature of the contact |ens pl aced therein, however, in order
t o' have the cont €€ FEAEMtouch the bow only at one point and not have |ihe

or,surface 1. A package containing an ophthalmic 1lens for
inspection, processing and storage of the lens, said
package comprising:

a substantially planar first surface,

a concave bowl formed in said surface, said bowl
having a radius of curvature sufficiently small to cause
the 1lens to center, yet larger than- the radius of

10 curvature of the lens placed therein, '

said bowl having a depth less than the diameter of
the lens contained therein,

said bowl being translucent such that 1light
transmitted through the bowl is substantially isotropic,

15 imparting substantially no non-uniformity to the light
source,

a sealing area circumferentially about the circular
boundary of the first planar surface and the concave bowl,
and

20 a sealing sheet substantially parallel with said
first planar surface covering the concave bowl, thereby
forming a cavity enclosing the lens placed therein, and
hermetically sealed along said sealing area.

25 2. The package of claim 1 wherein the sealing area is a
planar annulus raised above the first planar surface away
from the concave bowl.

3. The package of claim 1 or claim 2 further comprising
30 a"second planar surface éxtending from an edge of the first

planar surface at an angle greater than zero degrees and in

the direction of the concave bowl.

4. The package of claim 3 wherein the second planar
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cont act between the lens and-the bow which would create 30 addi ti onal

friction bety ik Oanh : the bow and inhibit the novenent of the |ens
to the cent emﬂ]lgm“}ﬁm‘lﬂ!ﬁ -6- As an additional constraint, if the
radi,us of curvature O t ke Bowl is nuch greater than 12 mllineters, the
contact |ens would move freely neeting thd2above criterion of having
strictly point contact, but would fail to center 5 within the bow
because of the S he ; i t.i.an, e i | age. of
the bow must TVt eSxEondtr siBtagtialit thadnd? UGN £ CEfe
grit. first planar surface as the apex of the concave bowl such

that the package rests level when placed on a flat, level
resting surface. '

5
5. The package of claim 3 or claim 4 wherein the distance
from the concave bowl to said second planar surface and said
non-zero angle between said first and said second planar
surfaces is sufficient to nest the bowl of a second package.
10

6. The package of any one of claims 3 to 6 further

comprising a notched section, said notch including a portion

of the first planar surface, a portion of the second planar

surface and the boundary therebetween sufficient to permit
15 grasping of the sealing sheet for removal. '

7. The package of any one of claims 1 to 6 further
comprising a plurality of projections substantially in a
normal direction from the first planar surface and proximate
20 an edge thereof for gripping of the package during opening.

8. The package of any one of claims 1 to 7 wherein said
bowl is constructed of a non-nucleated polymer such that
when water is placed in said bowl the polymer surface is

25 sufficiently wettable to substantially flatten the meniscus
and optical aberrations therewith.

9. The package of any one of claims 1 to 8 further
comprising, in said first planar surface, a means for

30 indicating the presence and position of said package in a
production line,

10. The package of any one of claims 1 to 9 further
comprising means for locating said package in a production
35 line carrying means.

11. Theé package of claim 10 wherein said means for
locating said package in a production line carrying means
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Thi s roughness Is sufficiently limted to allow the | ens 10 to fall to
the center of the bow—Tmwater and to allow the I ens to slide against the
interior surf th the finger. The package contains near the
cent.er of theﬁmmmllumgﬂmmw ribs 13. _The lens floats over the ribs
during centerihg ©of 4hd | &ns*in the packadd, but does not make contact with
t hese ri bs when centered, touching onIy t he package center at a point. The

ribs retain thg | g% dilddGd SRl dlae @%is%béegn&%sgle bh"de! Bg1iq
packagi ng process errin ure so provided a
seal i ng area F@QRﬁSﬁe%P(ﬁrRﬁﬂéaﬁ éJnF«about the circul ar boundary of

the first planar surface 10 and the concave bow 12. This sealing area is

referably a planar .
pre y %2. The package of any one of claims 1 to 11 wherein the

5 1interior surface of the bowl has a roughness between 200
grit and 800 grit, sufficiently smooth to allow the lens to
fall to the center of the bowl in water and to allow the
lens to be slid against said interior surface for removal
with a finger, but sufficiently rough to retain the lens

10 during removal of water during the packaging'process.

13. The package of any one of claims 1 to 12 wherein the
radius of curvature of the bowl is greater than 8.50 mm but
less than 12.0 mm.

15
14. The package of any one of claims 1 to 13 wherein the
bowl contains a plurality of raised ribs located off-center
of the bowl.

20 15. A package for the storage and delivery of an

ophthalmic lens comprising:

a substantially planar first surface,

a concave bowl formed in said surface, the interior
surface of the bowl having a roughness less than 800 grit,

25 allowing the lens to be. slid against said interior surface
for removal with a finger, while retaining the lens during
removal of water during the packaging process, said bowl
having a radius of curvature sufficiently small to cause the
lens to center, yet larger than the radius of curvature and

30 a depth less than the diameter of the lens contained
therein,

a sealing area circumferentially about the circular
boundary of the first planar surface and the concave bowl,
and

35 a sealing sheet substantially parallel with said first
planar surface covering the concave bowl, thereby forming a
cavity enclosing the lens placed therein, and hermetically

sealed along said sealing area.
is Sheet Has Been Replaced




25 annulus as shown in elenent 14 raised above the first planar surface
away fromthe concave bow. Also there is provided a sealing sheet (not
shown) such as alum numfoil |am nated between two sheets of polyester 30
such.- as that nmanufactured by Alusuisse of Geneva, Switzerland. This
seal ing sheet is placed substantially pa[aiiej with the first planar
surface to cover the concave bow thereby Tormng a cavity which encl oses
the Tens and fluid that is placed within the bow 12. -7- The raised
annul ar planar surface 14 provi QBETHALMIGLENS BACHAGEeal i ng the plastic

coated foil over a controlled

ABSTRACT

S5  an ophthalmic lens package for inspection, sterilization,
and delivery of the lens having a substantial planar first
surface with a concave bowl, the bowl having a radius of
curvature larger than the radius of the lens placed inside
the bowl allowing the lens to center and. settle in the

10 middle of the bowl. About the bowl is an annular sealing
area, preferably a planar annulus raised above the first
planar surface away from the bowl, circumferentially about
the circular boundary of the first planar surface and the
concave bowl. The package is hermetically sealed along

15 the sealing area with a sealing sheet substantially
parallel with the first planar surface and covering the
concave bowl. The package is constructed of a non-
nucleated polymer so that when water is placed in the
bowl, the polymer surface is sufficiently wettable to

20 substantially flatten the water meniscus in the center and
thereby eliminate associated optical aberrations,
permitting undistorted in-package inspection.

(Figure 1)



surface area thereby insuring a hernmetic seal yet providing easy renoval by
the ultimate user. 5 In the preferred enbodi nent, the package further

conpri ses a second planar surface 16 which extends from an edge of the
first planar surface 10 at a non-zero angle in the direction of the concave
bow 12. Preferably, the second 10 pl anar surface extends substantially
the sanme distance, h, fromthe first pl.anar surface as does the apex of the
concave bowl so that the package, when gﬁaced on a flat, level resting '

surface remains |level, and does not tip nor spill its contents. The depth
of the bowl, h, is thus 15 | ess than the dianmeter of the | ens contained
therein, thus inhibiting inversion of the lens by containing it between the

FIG-1

bow and covering.




To* al | ow for e&sy grasping of the sealing sheet (not 20 shown) 4 évhens - e
bei.ng renoved, a portion of the first planar surface and the secong,pl anar
surface is renoved to create a notched section 18. This notch permts the
ultimate consunmer to easily peal back the foil up to the area.sealed ...
agai nst the raised annul ar sealing area 14, and 25 break gH®ADEVMELCIHT
seal therebetween. The package may also include a plurality of~projections
20 substantially in a normal direction fromthe first planarisuriaceiand f
near, an edge to provide additional assistande-30 in grléplng~%he packaQe
during opening. The package may al so incl ude in the first plaaarhsunfage 4 i
means for indicating the presenc@REEHAEMIC LENS,P $l53:-ckége in a f
production |line such as notches 22. These

Background of the Invention

5 This invention relates to an efficient package for the
storage and delivery as well as possible inspection of an
ophthalmic lens, in particular ophthalmic lenses such as
hydrogel contact lenses whose structures are comprised of
a substantial portion of water, although the package is

10 also suitable for the inspection of other smafl, high
precision ophthalmic lenses such as intraocular lenses,

As the ophthalmic lens industry has grown, such packaging
has become a larger expenditure of material and financial

15 resources, particularly with regard to contact lenses that
are provided for a periodic, frequent replacement. The
nunber of lenses that need to be produced and, therefore,
packaged has increased dramatically.

20 In addition, with the increasing number of lenses produced
that in turn need to be inspected, it is desirable to have
an ophthalmic lens package that can also serve as an
inspection vehicle allowing the lens to be inspected in-
package and avoiding the extra steps, cost, complications

25 and equipment associated with transferring the lens to a
special inspection vehicle then to a package.

Prior art ophthalmic lens packages have had, as a rule,
ease of handling without particular concern for the size
30 of the package or the ability to inspect the lens in the
package. In partlcular, the package described in U.S.
Patent No. 4 691, 829 €6 Marxlnez is’a’ :.olded blister
package comprising a base portion having a cavity
surrounded by an outstandifxg flange and a cover sheet



-8 notches can be used in conjunction with a | ocating nmeans--—such—as—am—
light source and photodiode to precisely indicate when a H:€nsCHAS InBNE] 1
into a particular position along a production line. 5 It jsiarso~desitabhe
to'carefully locate the package in any type of production Ifing-carkyi-hg |
means such as a pallet. This may be done by neans of IocaﬁipgﬁﬁaSS“Zﬂf“o@e
of which is shown in Figure 1, the other 10 opposi te theltab.shown is
| ocat ed unseen in this figure underneath the first planarisurface 10. It

is readily obvious to one skilled in the art2the way in N
sealed to the flange to enclose the cavity. A portion of
the side wall of the cavity is inclined to form a ramp to
the flange for easy removal of the lens by sliding it up
and out of the cavity along the inclined surface.

5
Similar designs are shown in U.S. Design Patent Nos.
299,085 and 305,478 granted to Martinez and Lamb et al.,
respectively.

10 While convenient and suitable for its purpose, the prior

art packages do not meet the requirements of minimizing
the amount of material utilized, allowing high speed
filling and sealing of the packages, achieving easy
handling and opening by the ultimate consumer and making

15 possible, if desired, in package inspection of the lens by
use of an appropriate lighting source and viewing
apparatus. '

It is, therefore, an object of the present invention to
20 provide a package which allows easy f£illing of the package

with the ophthalmic lens and processing water, removal of

the processing water and addition of the appropriate water

solution and which can be sealed quickly and easily. The

bowl of the package must, therefore, be deep enough to
25 contain sufficient solution to cover the lens.

Another object of the invention is easy handling and
opening by the ultimate consumer. The bowl of the package
must, for this requirement, be wide enough to allow a

30 finger to be inserted into the bowl to extract the lens.
The package must also be easy to open and handle during
lens remova} by the consumer.

It is a further object of the present invention to provide



whi ch the tabs can be used to | ock an ophthalmc | ens package into a pallet
that is:nmoving along a 15 production line. In addition, hﬁpl@\ﬁ%ﬁ&lﬁh&lj

4 il

to use notches 22 alone or in conjunction with [ocating t abjs 24WLOMSE£ULEly
| ocate the package in a production |ine carrying neans such; gs a pallet I B
addition to using notches 22 as a neans for indicating the'pﬂesenhevdnd$@0
position of the package. A nore detailed description of ¢he preferre@
enbodi ment of the lens transport system and pall et systen1wnth TITUnm nation
triggering are given in 25 copendi ng Efr 8p&an Pat ent AppllEaLLQa Nos..oro
93310343. 4 and 933103 ne dock t VIN-4 nd_VTN. i1 ed

concurront 1y wi 8 t RPECRANALCH IGTE ABACKAPE( WAIGR  BRERIES, nihrRpokage
obj ectives of tHfspection of the 1lens, if desired. The bowl of the
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package, to allow this objective, must be shallow enough
to maximize the focal length of the water-filled package.

Another object of the invention is to provide a package
wherein the lens consistently rest at the center of the
package to allow for in-package inspection.

It is a final objective of the present inverftion to
accomplish the above with minimal use of materials while
retaining desirable handling characteristics.

Summary of the Invention .
These and other objects are attained by use of a package

for ophthalmic lenses having a substantial planar first
surface with a concave bowl formed therein, the bowl
having a radius of curvature sufficiently small to cause
the lens to center, but larger than the radius of the lens
placed inside the bowl allowing the lens to center and
settle in the middle of the bowl. About the bowl is an
annular sealing area, preferably a planar annulus raised
above the first planar surface away from the concave bowl
circumferentially about the circular boundary of the first
planar surface and the concave bowl. The package is
hermetically sealed along the sealing area with a sealing
sheet substantially parallel with the first planar surface
and covering the concave bowl. In the preferred
embodiment of the present invention, there is a second
planar surface at a non-zero angle from an edge of the
first planar surface in the same direction of the concave
bowl extending for approximately the same distance from
the first planar surface as the concave bowl in order that
the package will rest level. The package is constructed




30¢, present. invention is to permt, if desired, the in- Haeka ge--
I nspectikon of the ophthalmc | ens contained thereln Thi s nﬁpé@tpb +d
preferably take place before the sealing sheet is placed over “tHhe " Bow ™ 12
The nethod of capturing an lens image with a canera and dqtef@apnmgﬁwq
whether a lens is acceptable once an inmage is captured by the canera and
reduced to digital data is described in copendi ng European Patent—“mw~~ -
Application No. 93310342.6 (attorney docket VIN-37) fﬂled 5
concurrently with this application. In the preferred embodi memt —therefore,

the bow 12, of a non-nucleated polymer so that when water is placed in
the bowl, the polymer surface is sufficiently wettable to
substantially flatten the water meniscus in the center and
thereby eliminate associated optical aberrations,
5 permitting undistorted in-package inspection. The package
of the present invention has a sufficiently smooth surface
(a roughness of 800 grit or higher a #2 SPI-SPE Polish)
which allows uniform lighting of the lens, yet provides a
coefficient of static friction sufficient to retain the
10 lens while processing water is removed. s :

[

Description of the Drawings

Figure 1 is an isometric view of the package of the

present invention showing substantially the top portion.
15 '

Figure 2 is a side view of two packages of the present

invention showing the manner in which the two packages may

be nested together.

20 Description of the Preferred Embodiment

Referring now to Figure 1, shown is a package for an
ophthalmic 1lens having a substantially planar first
surface 10. Formed within this planar first surface is
bowl 12 which is concave when viewed from the top of the
25 package. Within bowl 12 are contained a plurality of ribs
13. These ribs are located near, but off-center of the
bowl. Each rib 13 is 0.5 mm long and 0.025 mm wide. The
ribs are located 3.0 mm from the center of the package,
6.0 mm from the ends of its collinear partner. '
30
Referring to figure 2, the radius of the spherical bowl
designated in this drawing as "r" is such that the radius
of curvature of the bowl is larger than the radius of
curvature of the ophthalmic lens to be placed therein.



ard preferably the whol e package, is constructed of a non-n Ucfgatedfpdtyney
such as. pol ypropyl ene Exxon 10 PP1105. Because this natefréi' SURUY
non-nucl eated, it is sufficiently wettable, and it substantiially fTéttens1
the meniscus associated with the water in the center of .the cpptmmesss !

Because the surface of the water contained within bow 12 does not forn;bl

significant 15 meni scus and is therefore, substantially ftat;—there: {
no optical aberrations associated with the top surface of the water. This :
material, as would be preferred of any other 20 materi al used in the
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concentration layfromt redibhacef curvature of between 7.0 mm and 11.0 mm,
depending on the optical power, with about 8.50 mm being

a typical value. In such a case the bowl would have a

5 radius of curvature greater than 8.50 millimeters, but
sufficiently small preferably less than 12 nmillimeters in

order to cause proper lens centering by gravity.

In the present embodiment, the preferred radius of

10 curvature for the package bowl is 9.5 mm. In 30 test runs
using packages from 9.5 mm to 12.0 mm moving at 75 mm/sec,
this dimension package had the smallest standard deviation
of lens displacement from center, as measured on a CCD
video camera, summarized as follows:

15

Package Radius One Standard Three Standard
of Curvature (mm) eviation (pixels) Deviation (pixels)

9.5 5.0 15.1

20 10.0 20.5 61.6

11.0 13.5 40.5

11.5 33.0 99.1

12.0 26.4 79.3
25 The radius of curvature of the bowl must be greater than

the radius of curvature of the contact 1lens placed
therein, however, in order to have the contact lens touch
the bowl only at one point and not have line or surface
contact between the lens and the bowl which would create

30 additional friction between the lens and the bowl and
inhibit the movement of the lens to the center of the
bowl.



granularlty 25 As can be appreciated by one skilled in the artg+ ST
appropricated |ight source, such a translucent package can be used Mhth‘aﬂ“”“ﬂ
appropriate viewer to inspect the lens without details and vari L.ans .. QIM“ 3
the 30 li ght source induced by the package affecting such: n 2 AR Woo |
inspection. A nore detailed description of the preferred

of the illumnating systemis given in copendi ng European Patent
Application No. 93310340.0 (attorney docket gTN—SS) filed contursently—with— .
this application.

As an additional constraint, if the radius of curvature of

the bowl is much greater than 12 millimeters, the contact

lens would move freely meeting the above criterion of

having strictly point contact, but would fail to center
S within the bowl because of the flatness of the bowl.

i

N
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In addition, the interior surface of the bowl must have
the appropriate roughness, preferably less than 800 grit.
This roughness is sufficiently limited to allow the lens

10 to fall to the center of the bowl in water and: to allow
the lens to slide against the interior surface for removal
with the finger.

The package contains near the center of the bowl raised
15 ribs 13. The lens floats-over the ribs during centering
of the lens in the package, but does not make contact with
these ribs when centered, touching only the package center
at a point. The ribs retain the lens during removal of
the deionized water during the packaging process.
20
Referring back to Figure 1, there is also provided a
sealing area 14 located circumferentially about the
circular boundary of the first planar surface 10 and the
concave bowl 12. This sealing area is preferably a planar
25 annulus as shown in element 14 raised above the first
planar surface away from the concave bowl.

Also there is provided a sealing sheet (not shown) such as
aluminum foil laminated between two sheets of polyester

30 such as that manufactured by Alusuisse of Geneva,
Switzerland. This sealing sheet is placed substantially
parallel with the first planar surface to cover the
concave bowl thereby forming a cavity which encloses the
lens and fluid that is placed within the bowl 12.



- 210 - Turning again to Figure 2, shown is a further desirable— o
In this figure,

characteristics of the present invention.
shown after processing of the | ens and inspection.
el enents having like 5. nunerals in Figure 1,
sealed with plastic-coated, netal foi

t he packag
26 fused to raised

iR MabkEgeHiET
| n adgitionto The™!
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area 14, providing a hernetic seal. As shown, two packages .of.-t-he.preser
i nvention can be nested back-to- back. This is acconplished by having the:
di stance between 10 bowl 12 and secoiid?’ Pl anar  sur face~——t6——
sufficient to acgonmpdate .the bqow _ of, a_secon ackage. This type of
nesting of pairs&BF P85 8NpRIAY Plangr, ST Pgﬁ igngﬁ?vfée%a%ﬁaﬁﬁ%avf?%in
a secondary cont heaé&r seakhing the plastic coated foil over a controlled

area thereby insuring a hermetic seal yet
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surface
providing easy removal by the ultimate user.

In the preferred embodiment, the package further comprises
a second planar surface 16 which extends from an edge of
the first planar surface 10 at a non-zero angle in the
direction of the concave bowl 12. Preferably, the second
planar surface extends substantially the same distance, h,
from the first planar surface as does the apex of the
concave bowl so that the package, when placed on a flat,
level resting surface remains level, and does not tip nor
spill its contents. The depth of the bowl, h, is thus
less than the diameter of the lens contained therein, thus
inhibiting inversion of the lens by containing it between
the bowl and covering.

To allow for easy grasping of the sealing sheet (not
shown), when being removed, a portion of the first planar
surface and the seccond planar surface is removed to create
a notched section 18. This notch permits the ultimate
consumer to easily peal back the foil up to the area
sealed against the raised annular sealing area 14, and

break the hermetic seal therebetween.

The package may also include a plurality of projections 20
substantially in a normal direction from the first planar
surface and near an edge to provide additiocnal assistance
in gripping the package during opening.

The package may also include in the first planar surface
a means for indicating the presence and position of the

package in a production line such as notches 22. These
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15 minimal anount of space - a characteristic hi ghly-desitabte—m
wi th pl.anned replacement contact |enses. 11 [ ~~~~~~~~~ 2 16 {FEB 1999 \\ |
Claim 1. A package contai ning an ophthalmic |ens for idsqecgﬁbﬁfﬁﬂwyﬁ |
processing and storage of the |lens, said package conpri si ng: ‘a l
substantially planar first surface, a concavg bow fornmed iin sal d surface,

said bow having a radius of curvature sufficiently small to.cause-the-ens—
to center therein by gravity, yet larger than the radius of curvature of

the | ens placed theoschessaiah ool uladi i@ cdineioss widh fhdogr&dBler of

the lens contained @i Buch as a 1light source and photodiode to

precisely indicate when a lens has moved into a

particular position along a production line.

It is also desirable to carefully locate the package
in any type of production line carrying means such as
a pallet. This may be done by means of locating tabs
24; one of which is shown in Figure 1, the other
10 opposite the tab shown is located unseen in this
figure underneath the first planar surface 10.. It is
readily obvious to one skilled in the art the way in
which the tabs can be used to lock an ophthalmic lens
package into a pallet that is moving along a
15 production line. In addition, it is possible to use
notches 22 alone or in conjunction with locating tabs
24 to securely locate the package in a production line
carrying means such as a pallet, in addition to using
notches 22 as a means for indicating the presence and

20 position of the package.

A more detailed description of the preferred
embodiment of the lens transport system and pallet
system with illumination triggering are given in

25 copending European Patent Application Nos. 93310343.4
and 93310335.0 (attorney docket VIN-49 and VIN-50)
filed concurrently with this application.

As stated above, one of the major objectives of the
30 present invention is to permit, if desired, the in-
package inspection of the ophthalmic lens contained
therein. This inspection would preferably take place

before the sealing sheet is placed over the bowl 12.

The method of capturing an lens image with a camera

and



sai d bow being translucent such that light transnitted thrqUgfiy e bow - st |

substantially isot

of the first planar surface and the concave bow, and a seal

ropic, inparting substantially no non-uni forhlt?&’.t_o_,the w'«.

gheét'R 7o)

li'ght source, a sealing area circunferentially about the ci rCU\Igar boundary

substantially parallel with said first plahag surface coverihg

t he concave

bow , thereby formng a cavity enclosing the |ens pI aced t hef ei™,and
hernmetically sealed along said sealing area. 2. he package of claim.]
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In the preferred embodiment, therefore, the bowl 12,
and preferably the whole package, is constructed of a
non-nucleated polymer such as polypropylene Exxon
PP1105. Because this material is non-nucleated, it is
sufficiently wettable, and it substantially flattens
the meniscus associated with the water in the center
of the container. Because the surface of the water
contained within bowl 12 does not form a significant
meniscus and is therefore, substantially flat, there
are no optical aberrations associated with the top

surface of the water.

This material, as would be preferred of any other
material used in the present invention, is made
translucent or sufficiently transparent so that light
passes through the bowl with minimal diffusion,
absorption, concentration by the surface, or
granularity.

As can be appreciated by one skilled in the art, with
an appropriated 1light source, such a tranalucent
package can be used with an appropriate viewer to
inspect the lens without details and variations of the
light source induced by the package affecting such an

inspection.

A more detailed description of the preferred
embodiment of the illuminating system is given in
copending Eurcpean Patent Application No. 93310340.0
(attorney docket VTN-55) filed concurrently with this

application.
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5.¢ The package of claim3 further conprising a notch, said notch
epnd:cr:

including a portion of the first planar surface, a portionof th Y !
pl anar surface and the boundary therebetween sufficient tO'péf:wmw iﬁé‘fngii
of the sealing sheet for renoval. 6. The package of cIadnﬂB wherei n the, 1
di stance fromthe concave bow to said second planar surfaqe%angg§aﬁﬂ“ﬁﬁbl
greater than zero degrees between said first and said secon Flanar o
surfaces is sufficient to nest the bow of g second packageE —*1ifﬂﬁtj:’;#'J
The package of claim1 further conprising a"plurality of prpjections_ '
substantially i kregti he firLst spl gn irfAac.

proxi mate an edgmg&fﬁg{‘gg%g?g?‘ §tr°5 ?&%ﬂg‘ét h%ﬁ%&aﬁkégegdme%gg%sﬁig% -©

The package of cthanactenisbiassef thwmrasendodovention.ofIn s filgurg.ed

pol yer such t hagnahgackaye’ 18 BhaeRd dftan! frocubsing B2 WHE 36hEAGhd ©
sufficiently wettablé to . . .
inspection. In addition to the elements having like
5 numerals in Figure 1, the package 1is shown heat sealed
with plastic-coated, metal foil 26 fused to raised annular
sealing area 14, providing a hermetic seal. As shown, two
packages of the present invention can be nested back-to-
back. This is accomplished by having the distance between
10 bowl 12 and second planar surface 16 suffieient- to

accommodate the bowl of a second package.

-
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This type of nesting of pairs of packages permits storage

of a number of packages within a secondary container in a
15 minimal amount of space' - a characteristic highly

desirable with planned replacement contact lenses.



substantially flatten the meniscus and optical aberrations therewith. 9.
The package of—ctarmml Turtner conprising in said first gtranar--surface; ~a;
means for indic mumm mtmlﬂe and position of said padké fg oHERD
production i ne ge of claim1l furt her coirrpm SiThg -~ eans f or§
| ocating said packade tn % production line paltet. ﬂhef»pﬁgkagegépf :’
claim 10 wherein said means for |ocating said package i nj i product|6n Ié +
I

carrying neans is also used to indicate the presence andj p’es+~t—+0n~ -of-saf d
package in a pr oductlon line. 12. The package of claim 1 wherein the
Interior surface o ? W has a roughness between 200-gri T and 800 grlt
sufficiently snoot to al'Tow the lens to fall to the center of the how in
water and to all owlthe Rerkackage santadgdngst aBajPhrheeis &&Pﬁacg"f’or
removal with a fingggy eéuioﬁvf Ek@béahiﬁgraﬂehsterigéabﬂ the Lens, dsaidg
removal of water duri ng gg ﬂ process. 13. The package of claim1
wherei n the radi usP8fkedrySPRPELS n? e bow is greater than 8.50nm but |ess

than 12.0 mm
5

a substantially planar first surface,

a concave bowl formed in said surface, said bowl
having a radius of curvature sufficieﬂtly small to
cause the lens to center, yet larger than the radius

10 of curvature of the lens placed therein, s

said bowl being translucent such that 1light
transmitted through the bowl is substantially
isotropic, imparting substantially no non-uniformity
to the light source,

15 a sealing area circumferentially about the
circular boundary of the first planar surface and the
concave bowl, and

a sealing sheet substantially parallel with said
first planar surface covering the concave bowl,

20 thereby forming a cavity enclosing the lens placed
therein, and hermetically sealed along said sealing

area.

2, The package of claim 1 wherein the sealing are is
25 a planar annulus raised above the first planar surface

away from the concave bowl.

3. The package of claim 1 or claim 2 further
comprising a second planar surface extending from an

30 edge of the first planar surface at an angle greater
than zero degrees and in the direction for the concave
bowl.

4., ‘The package of claim 3 wherein the second planar

This Sheet Has Beeh 'Rep aos
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14. " The panlmnn of_claiml_wherein the bow contains a pl: uri_a,] :L,ty oL

rai sed ri bs I
opht hal mi ¢! I

corrprl si ng: a
sai d surface,

800 grit, allowing the |ens to be sli de agai nst said inter OI’,_S,LI_I face for
13 renoval w t h a finger, i | et al | ng, the | ens dur] r enpv ter
during the pacdans pPoteds ﬂ%@\’? ﬁB Lél% anqft vg’f?ﬂ'et
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resting surface.

5. The package of claim 3 or claim 4 wherein the distance
from the concave bowl to said second planar surface and said
non-zero angle between said first and said second planar
surfaces is sufficient to nest the bowl of a second package.

6. The package of any one of claims 3 to 6 further
comprising a notched section, said notch including-a portion
of the first planar surface, a portion of the second planar
surface and the boundary therebetween sufficient to permit
grasping of the sealing sheet for removal.

7. The package of any one of claims 1 to 6 further
comprising a plurality of projections substantially in a
normal direction from the first planar surface and proximate
an edge thereof for gripping of the package during opening.

8. The package of any one of claims 1 to 7 wherein said
bowl is constructed of a non-nucleated polymer such that
when water is placed in said bowl the polymer surface is
sufficiently wettable to substantially flatten the meniscus
and optical aberrations therewith.

9. The package of any one of claims 1 to 8 Ffurther
comprising, in said first planar surface, a means for
indicating the presence and position of said package in a
production line.

10. The package of any one of claims 1 to 9 further
comprising means for locating said package in a production

line carrying means.

11. Thé package of claim 10 wherein said means for

locating said package in a production line carrying means
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a seallng area citcunferentially about the circular boundary of the flrst

mﬂrmmmmﬂﬁ e bowl, and a sealing sheet SUI?stantl arry
ar surface covering the concave howl, {hereby

pl anar, surfa
parallel wt

form ng an enél oSed caV|ty, and hernetically seal ed al ongisai ééal ng

area. 16.

A package containing an ophthalmic lens for i sﬁegtjen o

processi ng and storage of the | ens, said package conpr|S| a
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d é%b grit, sufficiently smooth to allow the lens to
fall to the center of the bowl in water and to allow the
lens to be slid against said interior surface for removal
with a finger, but sufficiently rough to retain the lens
during removal of water during the packaging process.

13. The package of any one of claims 1 to 12 wherein the
radius of curvature of the bowl is greater than 8.50 mm but
less than 12.0 mm.

14. The package of any one of claims 1 to 13 wherein the
bowl contains a plurality of raised ribs located off-center
of the bowl.

15. A package for the storage and delivery of an
ophthalmic lens comprising:

a substantially planar first surface,

a concave bowl formed in said surface, the interior
surface of the bowl having a roughness less than 800 grit,
2llowing the lens to be slid against said interior surface
for removal with a finger, while retaining the lens during
removal of water during the packaging process, said bowl
having a radius of curvature sufficiently small to cause the
lens to center, yet larger than the radius of curvature and
a depth less than the diameter of the lens contained
therein,

a sealing area circumferentially about the circular
boundary of.the first planar surface and the concave bowl,
and o o

a sealing sheet substantially paréfﬂef: with said first
planar surface covering the concave bowl, thereby forming a
cavity enclosing the lens placed therein, and hermetically

sealed along said sealing area.
This Shéet Has Been Replaced. -
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a seal i ng sheet, ' arallel with said first planar surfatesoati4
covering the cH'@ﬂﬁlllEmaj“JE 'eby fFr(T nlg a cavi 'Ejy enf:! 0si ng thejI_L.,e?IS:w;A

)l aced therein, s i s y seal ed al ong sai d seal i pg—a+ea—7=1+ A
gackage‘ contai ning an ophthalmic |lens for inspection, pr ﬁEELsQG‘BﬁHWB SHEET
storage of the lens, said package conprisging: a nenber havimga
substantially planar first surface and a substantially p|aha @mﬁgﬁ
surface; a cgncave bow forned in said surface, said bow Extendi :
first direct’on"ffbmsaid first surface and having a rad|ub—of—curvature
sufficiently small to cause the lens to center thFreig by gravity, yet

| arger than the radius of curvature of the |ens placed thererm—sard—bowt
corrgri si ng a%subs?éﬁ?‘f‘a&?l@mﬁ'@ﬁg apieepthRiaic leas fatingrestions pogessiag R IRt e
ext endi ng inthsaér@,éé;dﬁgckggerc@%ﬁ%;from an edge of the first surface at an
angl e between said surfaces greater than zero and |ess than 180 degrees, a
seal i ng area cir cBftRsfasigly Alapgr g svfacehe circul ar boundary of the first

surface and a concave bowl formed in said surface, said bowl having a radius of curvature

!

sufficiently small to cause the lens to center therein by gravity, yet larger than the radius of
curvature of the lens placed therein,

said bowl having a depth less than the diameter of the lens contained therein,

said bowl being translucent such that light transmitted through the bowl is
substantially isotropic, imparting substantially no non-uniformity to the light source,

a sealing area circumferentially about the circular boundary of the first planar surface
and the concave bowl, and

a sealing sheet substantially parallel with said first planar surface covering the
concave bowl, thereby forming a cavity enclosing the lens piaced therein, and hermetically

sealed along said sealing area.

2. The package of claim 1 wherein the sealing area is a planar annulus raised above

the first planar surface away from the concave bowl.

3. The package of claim 1 further comprising a second planar surface extending from
an edge of the first planar surface at an angle greater than zero degrees and in the direction

of the concave bowl.

4. The package of claim 3 wherein the second planar surface extends substantially the
same distance from the first planar surface as the apex of the concave bowl such that the

package rests level when placed on a flat, level resting surface.

5, The package of claim 3 further comprising a notch, said notch including a portion of
the first planar surface, a portion of the second planar surface and the boundary

therebetween sufficient to permit grasping of the sealing sheet for removal.

6. The package of claim 3 wherein the distance from the concave bowl to said second
planar surface and said angle greater than zero degrees between said first and said second

planar surfaces is sufficient to nest the bowl of a second package.
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a sealing sh paral lel with said first s REBbM}_d\BE/!\éT SHEETHe
Cogccﬁve bow , i‘ WJ I a cavity enclosing the |en {Ced thereln,

an ermatfc ong said sealing area. 18. Thetp dagac! [aiim
17 wherein Sal d bowl has a depth | ess than the di aneter ¢f t?ggmﬁw
contai ned therein. 19. The package of aim 17 whereinjt i -
bet ween the concave bow and said second Surface of the nmber is

sufficient to acconmodate the bow of a simlar package iIFr—a=tacR=10-backK
nested fashi an 2he packags:efielgife 1 EUSHERGORNPHgNGA PY WW&Pfﬁ‘ieet'q"éﬁngF%‘F'a“y ina

| nspect i on, PaiRdc ﬁ“é?ﬁitfr%tfﬁgt%ﬁﬁaroguﬁéébeaﬂdeﬂ?&clmét@'aﬂ cBgs haaef P Ipingidlg: a
substantlally pllanar first surface, a concave bowl forned in sald surface,
sai d bow haﬂierl@cﬁgﬁddmmpéwnﬂzurvature sufficiently small to cause the |ens
to center therein by gravity, yet larger than the radi us of

8. The package of claim 1 wherein said bowl is constructed of a non-nucleated polymer
such that when water is placed in said bowl the polymer surface is sufficiently weitable to

substantially flatten the meniscus and optical aberrations therewith.

9. The package of claim 1 further comprising in said first planar surface, a means for

indicating the presence and position of said package in a production line.

10. The package of claim 1 further comprising means for locating said package in a

production line pallet.

1. The package of claim 10 wherein said means for locating said package in a
production line carrying means is also used to indicate the presence and position of said

package in a production line.

12. The package of claim 1 wherein the interior surface of the bowl! has a roughness
between 200 grit and 800 grit, sufficiently smooth to allow the lens to fall to the center of the
bowl in water and to allow the lens to be slid against said interior surface for removal with a
finger, but sufficiently rough to retain the lens during removal of water during the packaging

process.

13. The package of claim 1 wherein the radius of curvature of the bowl is greater than
8.50mm but less than 12.0 mm.

14, The package of claim 1 wherein the bowl contains a plurality of raised ribs located

off-center of the bowl.

15. A package containing an ophthalmic lens for the storage and delivery of said lens,
said package comprising:
a substantially planar first surface,

a concave bowl formed in said surface, the interior surface of the bowt has a

roughness less than 800 grit, allowing the lens to be slide against said interior surface for




curvature of tgmlmam“uﬂﬁﬂguunerel n, said first planar surfBEBLAGEMEmaSHEET

notch for indi ce and position of said packqge In a
production line,” a‘sealithg sarea circunferentially about the C|r2u . 1999
boundary of the first planar surface and the concave bow , dng sea |ng
sheet substantially parallel with said fig ?t pl anar surface |c vetr-rg—tihe
concave bowl, thereby formng a cavity enclosing the lens pliaced therein,

and herneti cal Ingq){sea ed_al og&lsal d sealing area. 21. A pacKage contal ning

an opht hal mi c "yal ¥itha finger, whie @W'"'Wrt%l%% Ayirg seraovet of vk d@f'"& @ pre@ging saj d
package conpr pices; sad W%bgﬁ%é fldhu¥ oPéAre Sificntly YinhiP® Rausk HE ﬂzﬁ?}’ : Fodnfip

formed in said surface, sai ow having a radius of curvature sufficiently
smal | to causHefaieby @bty st lagier g\a”fﬂ%ﬁ@ﬁwf@ngw%ﬂdﬁ depiitlegsdthareihe diameter he

radi us of curyphélleRs &dntdiktd thed®ls, Pl aced therein, the bow containing a

plurality of raised ribs |located off-center of the bow the |ens
a sealing area circumferentially about the circular boundary of the first planar surface

and the concave bowl, and
a sealing sheet substantially parallel with said first planar surface covering the
concave bowl, thereby forming an enclosed cavity, and hermetically sealed along said

sealing area.

16. A package containing an ophthalmic lens for inspection, processing and storage of
the lens, said package comprising:

a substantially planar first surface,

a concave bowl formed in said surface, said bowl having a radius of curvature
sufficiently small to cause the lens to center therein by gravity, yet larger than the radius of
curvature of the lens placed therein,

said bowl being translucent such that light transmitted through the bowl is
substantially isotropic, imparting substantially no non-uniformity to the light source.

a sealing area circumferentially about the circular boundary of the first planar surface
and the concave bowl, and

a sealing sheet substantially parallel with said first planar surface covering the
concave bowl, thereby forming a cavity enclosing the lens placed therein, and hermetically

sealed along said sealing area.

17. A package containing an ophthalmic lens for inspection, processing ard storage of
the lens, said package comprising:

a member having a substantially planar first surface and a substantially planar
second surface;

a concave bowl formed in said surface, said bowl extending in a first direction from
said first surface and having a radius of curvature sufficiently small to cause the lens to
center therein by gravity, yet larger than the radius of curvature of the lens placed therein,
said bowl comprising a substantially hemispherical structure;

said second surface extending in said first direction from an edge of the first surface
at an angle between said surfaces greatert;man zero and less than 180 degrees,

a sealing area circumferentially about the circular boundary of the first surface and




when centered in_the | ng only the bow center a 1 B

seal ing area ci H ﬁ I &“‘u ﬂi‘mkbout the circular boundarngaggﬁgr‘f .
pl anar surface 2 W10 t substantially parallel Witlh said fi

pl anar surface covering the concave bow , t hereby forninglalcgvbtFER 1933
enclosing the lens placed therein, and hefjyetically sealed gl ong said
sealing area. 22. A package containing an ophthalmc lers
rocessi ng ang stora f the lens, said package conprising: a

gubstant i al | ygﬁlcgr?fé’yg&?"ﬁsqndsurface, a concave bow formed Tn said surface,
sai d bow having aa fsaslingshedt s@bété(rﬂflbw;‘jhréﬂéf f}vltﬁ?b?ﬁtﬁl's‘t’ sgrﬁblm?&inﬁﬁtﬁ%ﬁ%@%}ens
to center therein b avity, yet |arger than e radius of cur

the I ens plackh tﬁ%%@? F?,"m‘é‘ﬁi Bipnglasing dhes leps pleery therein. Ao hermetieally sealed

pol ymer such &lbsysandhealingdréd. 1S pl aced

on,

18. The package of claim 17 wherein said bow! has a depth less than the diameter of the

lens contained therein.

19. The package of claim 17 wherein the distance between the concave bowl and said
second surface of the member is sufficient to accommodate the bowl of a similar package in

a back-to-back nested fashion.

20. A package containing an ophthalmic lens for inspection, processing and storage of
the lens, said package comprising:

a substantially planar first surface,

a concave bowl formed in said surface, said bowl having a radius of curvature
sufficiently small to cause the lens to center therein by gravity, yet larger than the radius of
curvature of the lens placed therein,

said first planar surface having a notch for indicating the presence and position of
said package in a production line,

a sealing area circumferentially about the circular boundary of the first planar surface
and the concave bowt, and

a sealing sheet substantially paralle! with said first planar surface covering the
concave bowl, thereby forming a cavity enclosing the lens placed therein, and hermetically

¥

sealed along said sealing area.

21, A package containing an ophthalmic lens for inspection, processing and storage of
the lens, said package comprising:

a substantially planar first surface,

a concave bowl formed in said surface, said bowl having a radius of curvature
sufficiently small to cause the lens to center therein by gravity, yet larger than the radius of
curvature of the lens placed therein,

the bowl containing a plurality of rqised ribs located off-center of the bow! the lens
when centered in the bowt touching only the bowl center and not the ribs,

a sealing area circumferentially about the circular boundary of the first planar surface
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in said bowl" 'HTé*—c')-I— ce is sufficiently wettabl TSTATT
flatten the nﬁ“\ﬂ mﬁh t\l aberrations therew th. R érbﬁ Eﬂe&ﬁﬁ?
circunferenti | rcuI ar boundary of the firgt [pranar

and the’ concavé bow, and a seali ng sheet substantially par ]
first planar-surface covering the concaveggbow , thereby fiof

encl osing the |l ens placed therein, and hernetically seal 4d
seal i ng ar ea.

and the concave bowl, and
a sealing sheet substantially parallel with said first planar surface covering the
concave bowl, thereby forming a cavity enclosing the lens placed therein, and hermetically

sealed along said sealing area.

22. A package containing an ophthalmic lens for inspection, processing and storage of
the lens, said package comprising:

a substantially planar first surface,

a concave bowi formed in said surface, said bowl having a radius of curvature
sufficiently small to cause the lens to center therein by gravity, yet larger than the radius of
curvature of the lens placed therein,

said bowl is constructed of a non-nucleated polymer such that when water is placed
in said bowl the polymer surface is sufficiently wettable to substantially flatten the meniscus
and optical aberrations therewith.

a sealing area circumferentially about the circular boundary of the first planar surface
and the concave bowl, and

a sealing sheet substantially parallel with said first planar surface covering the
concave bowl, thereby forming a cavity enclosing the lens placed therein, and hermetically

sealed along said sealing area.




