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hyRFd bR ngitdHIS OtV KETBhEH/dYophobic surface comes in contact with
another, the surfaces stick to each other. The sticking of a contact lens to its
packaging creates many problems. First the packaging is thicker and more
rigid than the soft lenses contained therein. If a lens sticks to the packaging,
when the user tries to remove the lens, the lens often tears and must be
discarded. One solution to this problem is to place a hydrophilic additive such
as a surfactant, into the lens packaging solution. However many surfactants
that have been used to solve this problem do not prevent the sticking of contact
lenses to their packaging. In addition, some surfactants do not completely
dissolve in lens packaging solutions and have unfavorable interactions with the
lens when they are stored over a period of time. Still further, some of the
surfactants distort the physical properties of the lens, such as the diameter, the
base curve, or the water content of the lens. Therefore there is a need for
methods of inhibiting the adherence of contact lenses to their packaging. It is

this need that is met by the following invention.



10

15

20

25

30

di ssolve in | ens packagi ng sol utions and have

unfavorable interactions with the | ens when they are
wat@sediover a period of time. Still further, BOVESZING/036812

the surfactants distort the physical properties of the

| ens, such BETANED DEBCRIFRTION OFRTEEANVENTION t he
water content of the |l ens. Therefore there is a need

for ridisntysntgn inshidsista methekohimhikiitghedddhasencof a soft

5 RSt RaPRAAE aricte! ksl EERs st qsge TRy of,

or Wﬁbl’s’hﬁ@lofr Siosing e Bbitdehd inca pdelagingredlutidn @bmprising an
i.nhi biting the adherence of a soft lens to hydrophobic

eﬁ&@ﬂ\é@ﬁﬂ@“ﬁbﬁe@n épﬁr%iﬁﬁ paifagjantonsi sting essentially
N G {rp ‘i’hé’ plr{ggsdlﬂﬁoﬁsofcﬁ theé Wehﬁoﬁqay be water-
oo 0

packaglng SO I'on an effective anou
based moidpns allgpial Salatiam cha:la,IS/\ekthohEhmﬂatlort tealine solutions,

ackagi ng sol.utions" of th
B ed OB T oQoplad waleruThe ReSEHeR agweous solution
itbidted Wﬁ’cér?btr's%ﬂne $8lutBA c%%éiﬁlhﬁré‘élts%a@(ﬂlngU\fvftl%@td
sol utions, and dei oni zed wat er e preferred aqueous
liswtatiohosodismdilaride, sediumberater sedilimehaesphate, sedium

rARBEoSaiae, ot BFL BV BpaNbhPShitats: i 18 olfhspRpding ™
poyskshgarphe optad SameoThewd mgay@iéﬁ@@r@rwﬁmg?esor@usmémo form

correspondi ng potassium salts of the sane

bufgrediselliensinat fshideann pcicorn e goniggats basauspdhaigddition
o BoH AR B O 7004, S A EOMIRS e Biroc

snﬂt%isv&dawadaﬂ??hal%alnmgelm(wmorﬁhellm)bfkmrﬂduE@rhluhcmh(MES)

itip i ncl ude e b

”g{w RIS, Re-BINYRICEY B 2.2 2 -piieyetasshum
(r@)ﬂsgﬁﬁmeth I)met I 2 amlnoethanesulfomc acid, citric aclld sodium

dro ymat - 2"-nitrilotriethano
cﬁrate; sqmymrwbmtaysqmmbammm @setiaasis sbdiintacetate,

iLtric acid,..sodiumcgitrate odi ar bgnat
U nniahing wharane BEL et e nghRnb Mefifhs BiEtes
Fablarheyetieassutiort istd Baiees baffé®idcorgiibsphatd bkaﬁeraﬂ @aline
conbi nations thereof. Preferably, the solution is a

S@M@D@"tﬁlﬁqr!ﬂ%w@ierphosphat e buffered saline solution

?g . gr 0 Oe%‘gl‘g%rggt e te H'gl%g‘(r} ??(%fgh%oh%é&[@ the <Rl 188s with
the packaging solution. Storlng includes but is not limited to processing the
lenses during manufacture or sterilizing soft lenses at a particular temperature
and pressure, and subsequently maintaining those lenses at about room
temperature prior to use by a consumer. The packaging solutions of the
invention may be used to sterilize soft lenses in their packaging. Sterilization
conditions include heating a sealed package for a period of time at a
temperature and a pressure known to kill microorganisms. An example of such
conditions is heating a sealed package for about 30 minutes at about 121°C
and at 10-16 psi. When sterilizing the soft lenses with their packaging
solutions, any adverse interactions between the appropriate surfactant and the

lens are critical because the normal four year shelf life of the sealed lenses.
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solution) necessary to prevent sticking of lenses to their packaging. The
effective amount is about 0.001% to about 0.1%, more preferably about
0.001% to about 0.05%. The most preferred effective amount is about 0.005 %
(50 ppm) to about 0.01 % (100 ppm).

The appropriate surfactant of the invention may be combined with any
known active or carrier components useful for lens packaging solutions.
Suitable additional ingredients include but are not limited to antibacterial
agents, anti-dryness agents, such a polyvinyl alcohol, polyvinyl pyrrolidone, and
dextran, tonicity agents, and combinations thereof.
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“Hydrophobic packaging materials,” refer to substances that are used to
prepare containers for manufacturing lenses prior to their use by an end user.
These packaging materials are discarded by the user after the soft contact lens
is placed in the eye of a user. Examples of hydrophobic packaging materials
include but are not limited to polypropylene, polyethylene, nylons, olefin co-
polymers, acrylics, rubbers, urethanes, polycarbonates, or fluorocarbons. The
preferred materials are metallocenes polymers and co-polymers made of
polypropylene, polyethylene, having a melt flow range of about 15 g/10 minutes

to about 44 ¢/10 minutes as determined by ASTM D-1238. Containers made
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pre are con al or manufacturing l'enses prior to
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flow range of abou /10 m nutes to about 44 g/10
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in the fol | ow MGEEBIEZC!R i ons, U S. Pat. Nos. D435.966
Gl 48591, 820; 7, 1@(g ﬁ%ndsel‘?f)% ARXycyol 3'3 Kenyl ketone and
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units incl ude ”)]Jf hydr ophobi ¢ nol ds that are used to
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its entirety.
y approximately 2,500 to 360,000

Blue HEMA the reaction product of Reactive Blue 4 and HEMA, as
described in Example 4 of U.S. Pat. no. 5,944,853

IPA isopropyl alcohol

D30 3,7-dimethyl-3-octanol

standard

packaging solution adding 0.10 weight % of sodium borate, 0.91 weight %
Boric Acid, 0.83% Sodium Chloride, 0.01% EDTA and
98.15 weight % water into a volumetric flask and was
mixed at ambient temperature until all solids were
dissolved. Solution A has a pH of 7.6 (measured at 20-
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bel ow. DVA N, N-di net hyl acryl am de DPM di propyl ene

gl ycol nononet h§0°Gt heroshielait? ohy 70 gmeasbisdd at ca. 25°C) and a
met hacryl at e nPEMRILSHOIYL DS/ O @omwréa%zarwab
term nat ed pol ydi net hyl si | oxane é\%lorIa dl)- 2t ‘ria
PEGBMAYdr oxy- 5re'ﬁ7%bhﬂﬁé kY %’aﬂ enzotri
zoF‘e CGIy 1850 1:1 (wgt) %nd @15 }111 E roxycycl ohexyl

henyl ketone and
'|Jloﬁ| 8( 2, 6-di net h6xmbhwqﬂb&yﬂo@l#ns(tnm@hﬂﬂl@@'}‘élhélne

xi d VP 2, 50 pol y( N-vi nyl
DRI Gone) G Ay aBo PRl MenRBROl 130 methy glucose
oxi mat el to 360, 000 Bl ue HEMA the reaction
afggluct of Réagﬁ%bgeBl ue 4 and HEMA, as described in
Bldhpl e 4 of Uethylarediamine t6iraacetBSacitl PA i sopr opy | _
al cohol D3O 3, 7-di net hyl - 3- oct anol standard packagi ng
Déol uti on addi nPeldnlzettwater % of sodi um borate, 0.91
wei ght % Boric Acid, 0.83% Sodi um Chl oride, 0.01% EDTA

Maiegord8r 25 Wei giMe %&ﬁé@brddﬂk?oﬁdéﬁﬂﬁéﬁtlﬁ'tﬁe ek?ﬁmgle%noq U.S.

was m xed at anbient tenperature unt
di ssol ved. Sol Bai. dwpaSesel NopH/ERSAM filed amubeskratber 20,

and a conduct | ofLy REaI e ABfimcroBRT Loklpcdh ehben anad

C) TEGDMA tet rMetHsta‘ﬁeth@roéleﬁirhacryl ate

DPMA dipropylene glycol methyl ether acetate
N/A not tested
Big Blue A mixture of 900 mg blue HEMA, 44.1 g HEMA, 615 mg

CGl 1850 and 150 mL ethylene glycol was stirred until
homogeneous and the system was degassed as described
in example 1. The mixture was transferred to a large
crystallizing dish and covered with a watch glass.
Polymerization of the olefinic moieties was conducted
under visible light for approximately 1 hour (Phillips TL20
W/03T bulbs). Upon quenching of the polymerization
using oxygen, the mixture was poured into 500mL of
borate- buffered saline solution and stirred for several
hours until the material was transformed into a more rigid
form. The liquids were decanted, and the product was
washed with another 500mL of borate-buffered saline
solution, the polymer was cut into several smaller pieces,
and stirred in 500mL of deionized water for more than 1
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DI Deioni zed water Macroner 2 the reaction product of

described in theoumtenin esinethdd.ufe ER&iuetB@@amé dl-ftkeMhd
10/ 028,400 filed on December 20, 2001 and entitled

Ant i microbi al GRATRSIY $vkledn dheisaenio dEheg Brixtaoreewas then

duct i DPMA:li | | : et her .
et at e A ot EA2] SN RPSUSRtTR e S gaine
bl ue HEMA, 44. IsajutidEMe, ertlde heliéd pri8ipitaton ol B pblymer. The

I I tirred yntil h egus and the
Syslemas dogdnbbieiasiietsad wasERERAAT zahator unti
m Xt ure was ”%ﬂéfn%téfiglhéiglrﬁ)t 'aﬁbggr %lMElE?'fHezédLg)feﬂsﬁde‘h was

and covered with a watc ass. Pol ynerization

ol ef i ni ¢ noi et ifdteradisirsonidwctotaly evaporators icot 'mtdé 'slgibﬁller pieces
Upon” quenhi ng 10 PRESBITSRARILL Besriadimtelionand | he
m xture was pourggdidlis? ﬁmmbm@rp@wemg ﬁ{e%%illed into

saline solution and stirred for several hours unti
the material wdifetpaitieles avddubiratechtovmose deipnizedomater

The i qui ds wer, e .pr ct s washed

Wit h agot her Sd%%%ﬁ %(gérjdért‘@é}gﬁ@E¥r1et(90§§wr!’?\2§§5'frmg Yith each
the pol ymer waswasiht. Waishingesoeitiabed watil Ittle Br 868ue 8BRbr was
stirred in 5001_.qf deionized water for nore than lhour

to the point tNPIEHR spiigdanchbiesredudiwas ilieradcdried at
sparingly sol ubbguddy hRRsHR, WBlgrod & il BidfiRrMas then

GPC data for each of the polymers were obtained using
both R.1 and light scattering detectors. Chromatography
was performed using a mixed bed GPC column (phenogel
300 mm x 7.8 mm x 5 micron (2) column (Phenomenex)
having a separation range of 100 K to 10,000 K, and
0.5wt% lithium bromide in dimethylformamide as the
eluent.

Mn = 1.133X10% Mw = 1.222X10°%; Mz = 1.354X105;
polydispersity (Mw/Mn) = 1.078.

Lens Preparation

Lenses G, H, J, and K

Monomer mix is prepared by blending 17.98 weight percent of GTP(Macromer
2), 28%mPDMS,14% TRIS, 26% DMA, 5% HEMA, 5% PVP (360,000
molecular weight), 2% Norbloc, 1% TEGDMA, 0.02% Blue HEMA, 1% CGI
1850, in a blend with 80 parts of this combination with 20 parts D30 diluent.
Thermoplastic contact lens molds were coated with pHEMA(great wh ite)
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dei oni zed water until the material did not appear

coaltinglom. thérsairface penzsraine wathdd disefozdd inliU.8dPan MApplication Nlo.
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and subjected to nore deionize
theroopasiieconigctlens nlds sl ivhditingisirg Rhilips §4@0W/03T

. hi i.nued il 1jtt bl |
el Bl 0t B diprainuls: ofadiotlawerpiopehed and
|eHidedwate ERrheted e BT SubdBushRUib ihsis W&g%%fumbrated in

GPC data for each of the polyrers ‘were obtai ned using
aifpen DR or axgembingtion ©f 8:Q eweigt get etmethyl cellulose in DI and

f [ i xed bed
O R R BRI S s h B b P Ragte8 5 STip
Lerses Granex) whey eqdlilsratsPiy B | $hseanNDgn®K e qlifbrated in a
10,000 K, and 0.5W % |l ithium brom de .in ]
CoMRinaNarT o Ol waighiarad regthilgellujgsedn DI agwh@.085 waight

. F 1 ' by (MW W) =
p%é%%ﬁ*_gﬁesth reeyggggtéﬁééﬁn?ﬁsrgggégéqﬁ-ﬁ&%égjhénK Mononer
mx is prepared by blending 17.98 wei ght percent of
GIP romer 28% , 14% TRI 6% DVA, 5% HENA,
506 PV COROIGR DI SPRTONIY G AT VWhousahn  Surfastant
TEGDVA, 0.02% Bl ue HEMA, A4 11850, in a blend with

80 parts of this conmbination wth 20 parts D3O
Lenseet, J, and K were packaged in blister packs using only packaging

solution or 0.005 weight percent of methyl cellulose as listed in Table 1.

Lenses G were packaged in glass vials without any surfactant. The packaged
lenses were autoclaved (121 °C, 30 minutes) and visually evaluated to
determine whether the lenses stuck to the packaging. The data is presented in

Table 1 and indicates that methyl cellulose prevents the sticking of lenses to

their packaging.
Table 1
Lens weight percent percentage of
Type of methyl lenses that are
cellulose stuck to the
packaging
G None 0%
H 0.005 0%
J None 98%
K 0.005 0%
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Ther nopl astic contact |ens nolds were coated with
pHEMA(great white)coating on the surface as per the
woredolodi3dt scl osed in U.S. Pat. Application M.PORUSRL4/036812
2 entitled "Method for Correcting Articles by Mld
WhahlsfoailrﬁédSsbsequently, the contact | enses were nade
m X into fhernoplastic contact

by pl.aci thi s nono
1-ens Arme[!}go {n'ﬂ'hﬁt}'ﬁ‘ ’f?qﬂjaf%@,%@f pRpit |€ii"§ oL ysippiprbic

I
RERRIFab I g aﬁﬁeﬁg‘é@é RPeoA I3 Th AdiRapldfigqlption
countys sineean Ieﬁech\rmarmeua’eef ave appepuiate Surddatant n ei t her
DI, or a conbination of 0.01 weight per of nmethyl
cellulose in DI and 0.005 wei ght percent of nethyl

zel | ghRspeiHb oIS ¢ mmmha g?%ﬁﬂdté’ @ﬁﬁé@l‘éﬁ?% et

H were equilibrated in D. Lens

asdjuiosebrated in a conbi nation of 0.01 weight per of
met hyl cellulose in D and 0.005 wei ght percent of
met hyl cellulose in standard packagi ng sol ution.

St andedmBarIesH d1ginS Hdrein tHé tdifeativh Midiatthedapbrapriate
Sur f act ant ExanBOhé Lenses H, J , and K were packaged
[

susfagtang issabqig e tagbent §.05&ekagi ng sol ution or
0. 005 wei ght percent of nmethyl cellulose as listed in
Table . Lenses G were packaged in glass vials w thout

4any sTtlnef raetrmmt of cThien padicagiachb eppesprists sudatiant sadthyl
C%‘i] é m nut es) and vj syal Ib evaluated to

H ??naﬁ‘g thﬁ@tffﬁ’EPV ABOUBhH APt Y017 1@ RBOPEE-RAH-ng.
The data is presented in Table 1 and indicates that
nmet hyl cel |l ul ose prevents the sticking of |enses to
§.hei Mheavktgid.claiabl evhereieribe wppgdprigie sudactant is methyl

FERER9E R Ang ! Rare B8 ®bo0s 0% T

6. The method of claim 1 wherein the packaging solution comprises

deionized water.

7. The method of claim 5 wherein the packaging solution comprises

deionized water.

8. The method of claim 5 wherein the packaging solution comprises borate

buffered or phosphate buffered saline solution.

9. The method of claim 1 wherein an appropriate surfactant does not distort
the physical properties of the soft lens.

10.  The method of claim 9 wherein the appropriate surfactant does not
distort the diameter, base curve or water content of the soft lens.
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J None 98% K 0. 005 0%Mat is clainmed is . A nmethod of
inhibiting the adherence of a soft |ens to hydrophobic
w@aokagiay naterial s conprising, storing the spET/UBENE036812

in a packagi ng solution conprising an effective anount

1qf  amheopetiod ataaigu wheréintth@ appraprizig bodacibntdeesmat
wherein the appropriate syrfactant is nethyl

digtpit e diameter opbage cHYE Aihe paltiens.wherei n t he
ef fective amount the appropriate surfactant is about

0.001%to about 0.05% 4. The nethod of claim1
1@her dihe mbthaabpiraaim awheseinfthe tpptopriatersutisttanbtdes nse

d. the effective unt _i s about 0.001%to about
c@sﬂgﬁ@{;e Watwh@%?@gﬁ%ﬁoﬁll%% 1 wherein ct)he

appropriate surfactant is nmethyl cellul ose and the
effective amount is about 0.005% 6. The nethod of

18, ai Mk misthasl of claion Padieseinrie apbranrate surfactaskdoes not
.dei oni zed water., 7. The ogd.of ,cl aim 5, wherein.the
RS Phgo b e el Ll o 4 s dnCle e Ao of
met hod of claim5 wherein the packagi ng sol ution
conprises borate buffered or phosphate buffered saline

14o| utlingmethodmpfeclaig Aaheseindhaappioptiaée svraatant does not
. i f i : o
9500 BEBsBUE A AR AR e et B e

wherein the appropriate surfactant does not distort

t he dianeter, base curve or. water conifent qf the sof
oens THETRETH FaB T8 herslo T aPeIaPT ke Sipetapt isdnety
c%!iﬁlfoéé.t ant does not distort the dianeter or base curve
0

the soft lens. . The nmethod of claim9 wherein the
appropriate surfactant does not distort the water

Gher e BridE i afRuein e BpRfontBli ShyfohTudes no

distort the diameter of the soft lens.

17.  The method of claim 9 wherein the appropriate surfactant is methyl

cellulose.

18. The method of claim 1 wherein the soft lenses comprise genfilcon A,

galifilcon A, senofilcon A, lenefilcon A, lotrfilcon A, lotrifilcon B, or balifilcon A.

19.  The method of claim 1 wherein the soft lenses comprise galifilcon A or

senofilcon A.

20. The method of claim 9 wherein the soft lenses comprises galifilcon A or

senofilcon A.

21.  The method of claim 9 wherein the soft lens comprises genfilcon A,
galifilcon A, senofilcon A, lenefilcon A, lotrfilcon A, lotrifilcon B, or balifilcon A.

10



i ncrease or decrease the water content of the |ens
nmore than about 1% 14. The nethod of claim9 wherein

WO b@sappenpri ate surfactant does not increase BCT/US2004/036812
decrease the water content of the |l ens nore than about

2. 8%THbmetrwel ofedidint1 ®whekeinthd Softhetiecomphses gf_enfilcon A,
sﬁ@Pkariate urfactant. is netqﬁl cellul ose. . The

;88 Abserptican &, gnsfilgan Adetriilsepdbrlptifilcos B.rasbedificon A.
does not distort the diameter of the soft lens. 17.
The nethod of claim9 wherein the appropriate
surfactant is nethyl cellul ose. 18. The nethod of
claim1 wherein the soft | enses conprise genfilcon A
galifilcon A senofilcon A Ilenefilcon A lotrfilcon A
lotrifilcon B or balifilcon A . 19. The nethod of
claim1l wherein the soft | enses conprise galifilcon A
or senofilcon A. 20. The nethod of claim9 wherein
the soft |lenses conprises galifilcon A or senofilcon
A. 2 . The nethod of claim9 wherein the soft |ens
conprises genfilcon A galifilcon A senofilcon A
| enefilcon A, lotrfilcon A lotrifilcon B, or
balifilcon A . 1022. The nethod of claim 13 wherein
the soft lens conprises genfilcon A galifilcon A
senofilcon A, lenefilcon A lotrfilcon A lotrifilcon
B, or balifilcon A 11
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