CONTINUOUSLY SEALING ONE WAY VALVE ASSEMBLY AND FLUID
DELIVERY SYSTEM AND FORMULATIONS FOR USE THEREIN
CROSS-REFERENCE TO RELATED APPLICATIONS This
wispheatisniglaims priority to U.S. Patent Application Serial NOPCT/US2006/042940
11/267,868, tiled November 3, 2005, and U.S. Provisional Patent
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preservatives Disbepiiceservativertiaay while. prevensing & haskilow,of
contaminants into the source of the flowable substance. The dispensing
and Gt g et SRO85 fapddkanRstesianoiiviens doehosipretrrioded by
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withiker préreenting any backflow to the source of the flowable substance
after dispensing individual portions or doses of the flowable substance,
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flowable subsiafce s ALARRIPINATS MSseryaiues flave been mixed

in with the flowable substance in the reservoir from whic

dispbrsed chitawsedyokpmsety aty esvensmiayie detomaptakinvasksyand
often limits the effectiveness of the flowable substance, particularly when
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group of prescription and nonprescription medications are often
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sybstance may also be a food stuff, a beverage, a nutraceutical or
cqlexible g[fﬁ@ﬁi ?Jrrﬂﬁ‘itjﬂ?farlc member for effecting the passage of the flowable substance to

a controllable outlet, while preventing any backflow to the source of the flowable substance
after dispensing individual portions or doses of the flowable substance.
BACKGROUND INFORMATION

In the past, to maintain the flowable substance free of contaminants,
preservatives have been mixed in with the flowable substance in the reservoir from which it
is to be dispensed. The use of preservatives tends to be detrimental to users and often limits
the effectiveness of the flowable substance, particularly when the flowable substance is a
pharmaceutical such as an eye care solution, an intranasal drug, cosmetic treatment or skin
treatment product. This group of prescription and nonprescription medications are often
formulated with preservatives in multi-dose formats. The flowable substance may also be a

food stuff, a beverage, a nutraceutical or cosmeceutical product,
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Kti 2554179,1 SUBSTITUTE SHEET (RULE 26) Another
consideration is the ability of the valve assembly to deliver a selected

amount of the flowable substance to the outlet without causing any
Y2rdg@'the user, such as when applying an eye care solufiéi/Hit&(P42940
into the eye. In the past, flexible membranes have been used to
control the flow of the flowable substance to the valve assembly outlet

while predentiey ensidsaidtointhy shdisoor dee ortve demblidsdiisririceslected
However such valves, such as the valve described in U.S. Patent No.
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escribe the use of O-riq soin %Q&Jn%t[io&gv‘i:tga uniformly thick flexible
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membrane over the straight sided core during assembly, preventing
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assembly which was able to be manufactured, for example via high speed
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component parts and allowing the use of high speed automated
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preventing any backflow'of oxygen ot othér contaminants from the
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~ the flowable substance after a portion of the substance has been
spedliSPRASAY. Thereford,he eplaRsiblesasr/oileandeabipreiampleasie to be
bellows type reservoir, a collapsible tube, an internal bag or other type of
marstfiitaiedr dsemvaindesighiet spedispersetpl actidedioallof iisrsohtbntssts of
According to an exemplary embodiment of the present invention, the
maryfas R Rt IS SYRIBATIIIE ARG AN Bt ohtieh apredsirspated

rifice for disE)ensi controlled amount of the flowable substance out of

ProqHEI GBS BTGRP Pt
SUMMARY OF THE INVENTION

According to an exemplary embodiment of the present invention, a dispensing
and delivery system conveys a flowable substance from a closed source, such as a collapsible
reservoir, while preventing any backflow of oxygen or other contaminants from the ambient
atmosphere through the valve assembly and into the source of the flowable substance afier a
portion of the substance has been dispensed.

The collapsible reservoir can be, for example, a bellows type reservoir, a
collapsible tube, an internal bag or other type of suitable reservoir designed to dispense
practically all of its contents. According to an exemplary embodiment of the present
invention, the dispensing delivery system has a normally closed controllable outlet orifice for

dispensing a controlled amount of the flowable substance out of the valve assembly. The



reservoir is in sealed contact with the valve assembly so that its contents

do not receive any contaminants when the flowable substance is

dispensed. Dispensation of the flowable substance is effected b>/

%%gm%%sffr@ssure to a reservoir directly or through a pump sEGHAL 8067042940
contents flow to and through the valve assembly. The contents may be,
for example, a pharmaceutical, such as an eye care solution or other

reseyoi iR cEAHieato B e pefre e Brubhtaminriiis «aniRl thainerye any
Accoa?i%g% n exe é%%s%mbodirc'{]ent of the present invention, a
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substances which are preservative-free can be food stuffs,’juices or
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maintained free of preservatives and contaminants, notwithstanding
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reservoir is protected by a housing so that pressure is not accidentally

or ofgpigitance whichHe (0&% keakBentbigoreneststdningdimprasiag. atieffyding to
extending structure open to the disp ser o eservoir of the flowable
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passageway can be provided and affords an opening for conveying the
costleivss ubstasidaubefsihsrinnsriserded RevnpRIEARCAR be Hesignadavithy

a substantially tapered or substantially conical shape. An axially
congxtiepalingdiexibiendambrdtipdigiet pBiheldsesiive dainercerscan dievirgable

the outlet end of the port through the inner core. The flexible membrane
SubSHBRAIS BRI FIR FERATsdRE Hiupias e WiREPreRRRdhtRcRidpamiycerdied.

pressurized and passes through the port and flows toward the outlet end
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iIble membrane is not uniformly thlcgk ong Its length. ess
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membrane was of uniform thickness, the elasticity of the membrane can
Thebmeranied the that dhehpostiqnaaidhen embandg) dsesbia thesvaie eEesninge
is less elastic, resulting in the portion of the membrane closest to the valve
resegisihi e kerssivng finst extending ioax & piasgeebodimtentovidedfhadisféords an
membrane and, as described above, the inner core, are of a substantially
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.and na&xjral re%ﬁ%ﬁ; gle flgxibl rptgnrggﬁane over the inner core. '

designed wiih a subs pered or su y conical shape.

An axially extending flexible membrane tightly encloses the inner core and
covers the outlet end of the port through the inner core. The flexible membrane moves
outwardly from the inner core when the flowable substance is pressurized and passes through
the port and flows toward the outlet end of the flexible membrane. The flexible membrane is
structured such that it is, for example, thicker at the end closest to the valve opening, e.g. the

flexible membrane is not uniformly thick along its length. This thickness allows the valve to



A valve cover located laterally outwardly from the flexible membrane ends
at the controllable outlet orifice. The pressurized flowable substance
travels between the radially outwardly extended flexible membrane and
Y B0T4E S ace of the inner core and flows to the controllabfe“G(ffe’06/042940
orifice. The outlet orifice provides for controlled amounts of the flowable
substance to be dispensed. An over cap covers the exterior of the valve

seal GONRIipFOietTithe valvwaasstémblyrditingstolage. wesoflanidamjditckness,
valve assembly to the reservoir and afford a sealed arrangement

the Qhneticantivfghame et eorhaninehte b theereierobtheTRamtsias drrthe
neck area of the reservoir are designed with locking feature tha ermit
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unscr ewin pd disassembly of the collar and the opening of and Ilkely

P e%g%ta(r)ﬁ}n %on of the system. The various features of novelty which
characterjze the PresemsRyRaHoNIRaRAINEL AUt nithRastioutarbednte:,
claims annexed to and forming a part of this disclosure. For a better

the Rcesstanding ofdhe:presemjavanticabitsntipkyatiohabdwantaesiagdor the
specific objects attained by its use, reference should be had to the

rapid eegmp it gadralicge antitde8eriptiveamdtese oy oviichipraterred
embodiments of the invention are illustrated and described. BRIEF
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accor ng to an exemplary embodiment of the present invention.

flowd% 2R iS:AR ExRloded: venof adispensinaandodrlivaty systomsuaivass of
that shown in Fig 1 according to an exemplary embodiment of the present

the iNYE Mo RUMIiabe rchsdis enprin p fiarvdispprsingsflowaide sulfstancaye cover to
Fig. 3 is an exploded view of the soft cover and its controllable outlet

progifite aeverdiglly snrieviopiary Arapidutissarviaftinedreserbliektiba

wherein the controllable outlet orifice is a cross slit.
reservoir and afford a sealed arrangement preventing any flow of contaminants into the

reservoir. The collar and the neck area of the reservoir are designed with locking features
that permit the override of the collar during assembly but subsequently prevent the
unscrewing and disassembly of the collar and the opening of and likely contamination of the
systeml.

The various features of novelty which characterize the present invention are
pointed out with particularity in the claims annexed to and forming a part of this disclosure.
For a better understanding of the present invention, its operation, advantages and specific
objects attained by its use, reference should be had to the accompanying drawings and
descriptive matter in which preferred embodiments of the invention are illustrated and

described.



Fig. 4A is an enlarged axially extending partial view of the continuously
sealing one way valve assembly with a flat topped soft cover according to

an exemplary embodiment of the present invention. Fig. 4B is an
gﬁ&?&@&%’i‘ lly extending partial view of the continuously se %W%OW%“
valve assembly with a rounded soft cover according to an exemplary
embodiment of the present invention wherein the continuously sealing one

way valve assetBRADRIGRIEI PSRBT HE DRAMINAS is an enlarged
axially extendjng partial. view of the continuqusly sealin e way valve
esembly it & ANy S S S IR T

acc SRR HMENLAIING BIRSRRLINRIRN RGN Ihe,GoRtinuously sealing one

way valve assembly is in the dispensing position. Fig. 4D is an
enlarged axially extending partial view of the continuously sealing one way
valve ass€inBiy wherexthedopeivingin theeoingonddebntainysepontidmethat
the flexible membrane and inner core of the valve assembly according to

shoyy Idimstyr SRS AR eI eIt peskmens 9éHtropresent invepligns js an

eniarged partial axially extending view of the continuously sealing one way

valve asseppbjy %%ﬁ%&é%&@&%é&%g sqmemgrg SXEIPIRLY as that

embodiment of the present invention. g. 6A Is ah axially

sho@KtBIEINDapavilial ie Wnafihepeantnuoushs Se3 the Sea ek vahee assambly
with one port and an outlet port according to an exemplary embodiment of

inclinleor psmuptiimyisytiosing flowableiguiBBunsean enlarged axially extending
partial view of the continuously sealing one way valve assembly with one
ort and an outlet port accqrding tp an exemplary embodiment of the
gr esent i%éh% 6snaxp explodeg gev&g of the so%é cov%r ar¥d its controllable outlet orifice
according to an exemplary embodiment of the present invention wherein the controllable

outlet orifice is a cross slit.

Fig. 4A is an enlarged axially extending partial view of the continuously
sealing one way valve assembly with a flat topped soft cover according to an exemplary

embodiment of the present invention.

Fig. 4B is an enlarged axially extending partial view of the continuously
sealing one way valve assembly with a rounded soft cover according to an exemplary
embodiment of the present invention wherein the continuously sealing one way valve

assembly is in the rest position.

Fig. 4C is an enlarged axially extending partial view of the continuously
sealing one way valve assembly with a rounded soft cover according to an exemplary
embodiment of the present invention wherein the continuously sealing one way valve

assembly is in the dispensing position.



DETAILED DESCRIPTION OF THE INVENTION As shown in
Figs. 1, 2A and 28, dispensing and delivery system 1 according to
exemplary embodiments of the present invention is comprised of a
WeIWYPeEdrvoir or source 2 located within a housing 6. The HaUBg06/042940
and holds reservoir 2 of flowable substance, preferably a sterile or pure
flowable substance, a valve assembly 3 (shown in detail in Figs. 2A, 2B
and 4A-D)ifod Eoiave imgrtiaé flovigetsulistarctafrarwthéthe sentiairoRsiy an
outlet when pressure is applied to the reservoir 2 or to an actuator 2a
sealpgrimectet taltRasssadlyoibarc Al eperioapriBecwibrs itievanies assetinplgiihe
to prevent contamination from entering the valve assembly 3 during
flex il mgROie HELSRTY S SinabELBSTOMNBINY A ASEHBNAA collar
emb% £onneg %%her \Q%Q{?n%rsn%ﬂbly 3 to the reservoir 2 affording a sealed
connection SO that ambient contaminants cannot pass into the reservoir 2.
Referring again to Figs. 1, 2A and 2B, the bellows reservoir 2 is
sufficientlyila®s ta allewdopanidlipleaipsesddibedispenaeddiomdhey sealing
reservoir and collapses when pressure is applied to the reservoir. Other
one gyAvalsiky s esembiysknay befigsedB sudaseceniinp Sibie txdrepbraenihedimght of
bag in a reservoir that permit multi-dose dispensation of the flowable
the ppRtLHEE e valve assembly 3 and collar 8 preferably prevents air or
other confamipation from.entering the reservoir following the dispensin
procedurd & 08 & el et e RS o PR G el e
Wa)f egﬁéva%geﬂ[bﬁp%ﬁ?o%ﬁnlﬂ[%al% %Qﬁg?‘?ﬁg J&Uo?a(iﬁ ) lgn We@l@l%%odimen’i
extending housing 6 to prevent the accidental application of pressure to
of thB@8eRIMRkkn#bRIOt 6b extending axially in the housing 6 permits a user to
gain access to an actuator 2a of the reservoir as the flowable substance is
pressed dtig. bhe wousigetdhaik By iacedita fartiholiing fhies honisinguslen
the flowable substance is being dispensed. Referring now to Figs.
sealing RV i EoAsRre B SEISIPE A SR e Bl viaroT R opRT e ol RS Tidary
flexible membrane 13. The valve assembly 3 is comprised of an inner core

embpgfiment OF ARG RIREERIMG BT passageway 11, ports 12, a flexible

membrane 1 i I cover 7 with
a controlIabléﬁ&%ﬁ%ﬁéﬁﬁ%%ﬁgm%remer detalil
below in cengastiemwith. the deseripiwnsefdnigand del)eVhileihe dexialeg
membrane 13 is hollow so as to accommodate the inner core 10, it is
to eyerdpistoadtbdimaiie nfabs eredsiednagtititing devigeisitdi s il be lorthrthervioimenr
core 10 such that no gap remains when the valve assembly is at rest.
sourrg@ Edted tHenTahoesvep14hsdjareng thenfdudayopsa trasZof Aginnble

outwardly extending flange 14a bearing against the flange at the end of

SUb AN RS TS ARERAGTATS SHEEANY YRS SRPTEP e VNS SSEBhibR ARG
0 ing f e reservQir. 2. The apening or neck area of reservoir 2 .
e e ke 145, For SHamiple, By Way Of & Seraiy thiaat which °" 2 ©

an Snades Ut i colas B Adter artively, F naddition the callang-and e

opening or neck area of
reservoir 2. An over cap 15 covers the valve assembly 3 to prevent contamination from

entering the valve assembly 3 during storage. The housing 6 has surfaces 6a for holding the
assembly. A collar 8 connects the valve assembly 3 to the reservoir 2 affording a sealed

connection so that ambient contaminants cannot pass into the reservoir 2.



the reservoir 2 are designed With locking features that permit the override
of the collar 8 during assembly but subsequently prevent the unscrewing
and disassembly of the collar 8 and the opening of the system. This
WRRMAMEHAY unintended contamination by the consumer and”&/gg52006/042940
eliminates the possibility of refilling the system. Referring now
especially to Fig. 2B, in an embodiment suitable for pumping flowable .
substanc&¢e&ping peaipserhigly 1.6.4s joihdil thecbvldve asssembly Bavdhicldatix
reservoir 2 and bottle 6b. The collar 8 surrounds the connection between
larggria oo sadhmn ety 4iRe assieBl s ot B IRl SR TONTE is
connectefi t tthtﬁ bottle 6 b)b crew threads. The o ergn% or,neck area of
Presptiie 8BRS AgaiNsT paihp Ak bl ?L%?S?&Oé’i?a‘f%ﬁﬁl B h Y6 crew
condACGNG AR WILA SheRurmn Aesembbi 6. SARINI 18008 28 Bl or e

reservoir 2 between the bottle 6 and the pump assembly 16. Alternatively,

flowdbib adsttieg, the callarSsansiine.00eping OpReck-area Al ihaireserueir 2
are designed with locking features that permit the override of the pump

contasgeatiblyfittduring agsemblyobub Hubdenihe ntiyppraue prdbeiumascrewing
and disassembly of the pump assembly 16 and the opening of the system.
This prevBaferany (i paendebizontdhinedidR. tiethd levnseaviepiantsaigee 2 is
eliminates the possibility of refilling the system. The pump

lateraly SRRy 6 R ﬁ%ﬁ%‘@én‘??’e?ﬂé‘&‘?&%%&é%éﬁﬁ‘&%%@ RERViTY 1A aecidst

7..an inner core 10, an axially extending, blind passage 11 ports 12..
applléc?]honb epressmbe 1o 8]6 SCIVOIL, E s{ot f%twﬁ%néj ﬁgﬁlgsglivﬁgy houélg O%emhts a

exil membrane 13, a valve cover a, an S

usmfte\g%ﬁnﬁwé&‘s%cﬁ%ﬂl@&‘@_a%ﬂﬁé %@ﬁ%x?@s(métﬁ%ﬂ%%'@%&&eﬂ? ded out.

connection with the descriptions of Figs, 4A-D). Optionally, the actuator 17

TheMa)sE €BRNQGTRELIGOFINEIUTEAR-HONIZE v HBnORe RN I QI BEEUBEQE Bding
serves to transfer force via a check valve of the pump assembly 16 to

dispdnagd flowable substance from the reservoir 2, thus providing the force
necessary to dispense flowable substance. For example, conventional
pumps maFBEDERAY Bl MaiAet ShsBS PFruPl ShEra(RUVE 14

.26) . Furthermore, the reseryoir 2_can be disposed within a bottle 6
R SEATEEEY  pl n 2E Lo B PP BHORA A o

corJr ggg{}ég%lﬁ%%gémga&?m{ Hg’stééﬁg%x%;l"l%?}!g{ttse {E,%F%Pe!%gltfi:onqeglfb];%}’l%el Q,na t\ba ve
cover 14 with a flange 14a, and a soft cover 7 with a controllable outlet orifice 7a (all of
which are described in greater detail below in connection with the descriptions of Figs. 4A-
D). While the flexible membrane 13 is hollow so as to accommodate the inner core 10, it is
understoéd that when assembled with the device, it is filled with the inner core 10 such that
no gap remains when the valve assembly is at rest,

The end of the valve cover 14 adj acent the reservoir 2 has a radially outwardly
extending ﬂange’Ma bearing against the flange at the end of the flexible membrane effecting
the seal for the valve assembly at the opening from the reservoir 2. The opening or neck area

of reservoir 2 seals against flange 14a, for example, by way of a screw thread which mates

with the collar 8. Alternatively, or in addition, the collar 8 and the opening or neck area of



Referring now to Fig. 3, the controllable outlet orifice 7a is a cross-slit
enabling substantially dripless dispensing of the flowable substance. The
cross-slit causes the controllable outlet orifice 7a to self close on itself
WROHI&dte is released. The controllable outlet orifideé- T4 ¢4 Yy 2940
formed as desired to grovidé a spray or a stream of the flowabie
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dispensed, for example if an eye care solution Is being |spense3. it a

gireateniagndthin soidhe Tiowablensubstanhesds tobedispenseds Haasumer and
cantrgllable outlet grifice 7a can be formed for dispensing a larger quantity

of thE AEEL Y BoARCY oM B IS eye or nasal solution and/or gel.
Referring n%t@rﬁ%w4éﬁpoi%}4eﬂﬁi%@§}%§mmﬁfogﬁrggg§f@%% R?ﬁuﬁ,'ala&gnef

core 10, an axially extending blind passageway 11, ports 12, a flexible
nilewableasuesthB:coe vahve cenani 4 wikkiradlangevi 4scably 2asoittcavervoith
a controllable outlet orifice 7a. An over Cﬁ%lS is placed over the valve

JREERERS WRSRIT S HOPHIGALS SSPOtEa s T e ATy 2 ot
CONSNDRANS s, The pu Ea&%mbfﬁs AREY B34 bANIA Y XD diRgyInner

core 10 bears against the opening of the reservoir 2 so that flow from the
résesyoimepterskiana afbattiafl yeelk temidingublinequads dgdovayathpie thyevinner
core. The ifassageway I] extends for a major portion of the axial length of

tRETRREF 8?@?%‘&%%’%%‘?8&7‘Héﬁﬁﬂé?’l Pt OF HBSpASEHEENAY 11, the

IRBRESOER hAa% 8 RRIMLHRAH 8sdet S RN ARG HaREY SF NSRS he collar 8 and
passageway axis from the surface of the passageway to the outer surface

othtlveeirimetr oerieal®.oT the irmericdrec igsigéd itk dbofifefaxarn pies, parmiy ik
plastic ma erial and terrlninéaées inwaroLLi;/hl({)ftthﬁ%)utIett1 end oftthe valve
RS IBR  BP P R Y i SR ST LB SRR 3B S TSI i
fijling;QbsexeB orihe bkl SRER] (B-fre 4FniNY 6 the system. This prevents any
2007/056131PCT/US2006/042940 the assembly no air is present inside
thieipedsa crmigmipatibmbicith copornsrrad fissatynierisethrones iy alrdfiibrthe
ps%ggmlz may be located through the inner core 10.

The pump assembly 16 is thus connected to a valve assembly 3a having an
actuator 17, an inner core 10, an axially extending blind passageway 11, ports 12, a flexible
membrane 13, a valve cover 14 with a flange 143, and a soft cover 7 with a controliable outlet
orifice 7a (further described below in connection with the descriptions of Figs. 4A-D).
Optionally, the actuator 17 may be connected to or include an atom izer. In operation the
actuator 17 serves to transfer force via a check valve of the pump assembly 16 to draw

flowable substance from the reservoir 2, thus providing the force necessary to dispense

flowable substance. For example, conventional pumps may be utilized in this manner.
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Furthermore, in exemplary embodiments the inner core 10 and the flexible
membrane 13 are constructed such that they fit tightly together, for

example having very close tolerances which allow for an air-tight seal to

PO et Bétween the flexible membrane 13 and the inner c8fe A§2{{6/042940

further exemplary embodiments the molding process for the flexible
membrane 1RaEMAMPRE-ifAESEHE 2 ernds dieisad ithier Sofipbrepasopen end
described above as,sealing against one anather is.an asymmetric molding
o R R A R O B P e
atifwe-ateasptapniEabwbearasealing:eccurs. Accordingly, in an exemplary
embodiment, very close tolerances between the parts, for example the
inner core 1GR&RAMEIIBIE FemharentSiaiirrHiet otiise faits cae-tided to
provi

enaB?u?g%&bs %ttlxgﬂlaldﬁlgé:lsg cﬂd Q@i%% Tﬁ% ggx;[vgg}ey g‘z% X Se.selli?ebﬁly ss-glit cau éAs the
flexible"membrane , Sucn as elastomeric memboer, IS |?teci |g?1tsly

ovetifIRLRLIRTStHTRE G 0b e inRes Rk ald Ruianrds fRmde opening in
the reservoir 2 to the opposite end of the inner core 10. As can be noted in

Figs. 4A-D, tRBetiRRHE8Y BYitieHiebrahes Rrpiekardejedariamidatontits
axial lendth, |1 He fsg L%Qs(@‘;éé! e,pulih endiofine e core.nas, for
example, an amaﬁvy extending continuous u%mterrup ed end co sﬁerably
thiskesitbanding demamdedof-ihe dexialer memhmravbdalddabivetigdssad
is not separated in the axial direction by axially extending cuts. The thicker

et eRsalcE ahaesre PHEiRR S AR diTrREpEh Jetigiar Aot pidhdieeied
be| h . tt I t [ irst, therefqre
i A e R R
whighr pravites fefigreatesdsnaefols:mpast bydberlexbirtnembsage 13
exhibits nonuniform tension. In a further example, in yet other
embodiment&fFEthrRh BB ihdP nfsipranscmily besfarbb e s Hghs
axi ngth a reqior gt e f the.inper, W.
R e SRR R AT 6 81 FORR IR (e
exteadingiaontindge us. Lnihiebiupied 2wt ashalieh Rangid ermoly7ihickever
than the remainder of the flexible membrane 13. Furthermore, in certain .

e AARIHES ria Brar ReFBP RS ATATR A FrPohis MG BiFeohilsy SRasY
e&w%&Q@tﬁlﬁm@tively, the elasticity or durometer of the end of the
flexible membrane closest to the valve opening may be varied, for
example it maytizevazd asedpuc nthaditheteniinglosesicte thécealveiopdring
seals first when pressure is relieved, In a further embodiment,

fIERABRE AR BT 1 3 53 e AR B e R S R M AR Rt sine
S%ﬁ&j{aga MaPnicakalihe-cnds SlosasIIhe coni AP le Qs e bR GEHA
such that the inner core 10 nest into the flexible membrane 13 one

angith &ngihefhb@ing assenibledbpdighspee tbathofibtedsprsdactionhe

equipment. At its end adjacent to the openinggof the re erv%ir 2,

thE e ST 8 b PARE S FAE SR OTHIPLTERY ek A TENGE B ERTAY
against & flapas.eniheinReneriaircated AhtherneNg iR dhe10is
reservoir. An axially extending valve cover 14 encircles the
fléwitplal nicimbramelel @ripdiplassicmarinlisndiermastes duitiotyinf FigoRigt ¢rd of
spiaceq radiallg/j outw; rdly from the outer su j‘ace,t of the flexi lIe Za%r]r]\bra?e.
THE Eh 81 ValvE EoVar 14 BaacEnf e Teseroh°2 KES 3 Y athally™® ©
outwardly extending flange 14a bearing against the flange at the end of
the flexible membrane effecting the segl for the valve assembly at the
opening from the reservoir 2.

SUBSTITUTE SHEET (RULE 26)



The valve cover 14 is formed, for example, of an inner layer of an
elastomeric material extending axially from its flange 14a to and over the
outlet end of the valve assembly 3. Elastomeric material forms a soft
BEVEOTB¢Erthe outlet end of the valve cover 14 which is partRETARR2006/042940
advantageous when the valve assembly is used for dispensing an eye
care solution. Such a soft cover 7 prevents, for example, any likelihood of
the sl frotdniertsiRsids ibRiusarirey dyeust tbamountindttiboulsl Ftheted
thatsgc{) cover 7 has a controllable outlet orifice 7a for dispensing the flowable
su

SRS TR & olme P DI Uiy e theerasteWo
2007/056 S2006/042940 position, of, the continuously. sealin
one way e B SR e TR
meRGHRN T0YEL AGRIR AR Kigs t&%ﬂ%@ﬁ%@uﬁ?,&o@aﬁé@ﬂ ?&S&WQ HE\%H&SVQJK
the valve assembly 3 are depicted having variations in the structure of the
closaffleauess vakidelseoribachhelowght seal to BeTBrrBE MANeES BRURIYHO Filhbrane
4A, a valve assembly having a flat topped soft cover 7 is provided. The
13 gystthsoipeproerad & flatenid topnpiizkatodismdors kssiftddiab e swhstante
to adhere to the controllable outlet orifice 7a because the flattened top
Hex I RS SHIGaF CosiBHatsies d et Wrkiee therPREIROTewo viescTibrisaove as
sea ongr%lill%t%lg ggrtlloethorifice 7a which can g,e formed as desired to provide a
Spray oF & Sfréanm of tHa AP SUBLISRE £ 2GR EkiHB fEeaise L 8HiRSRable
subQUAiEh BrfleeofBAARRE RLHAFRSIL AS SUQNI 101G, Frllematively, by
selectively dimensioning the controllable outlet orifice 7a, a I‘O%)f)“ e
Accuaming,oh the-Hanmabiessultanse ¢an be disnensed fonexampls.fan.eyve
care solution or other solution typically delivered in droplet form, is being
exadigloghnseeticarg idatel Sembinefiheftoyahletsebsianeedsde B&d to provide
dispensed, the controllable outlet orifice 7a can be formed for dispensing
an opiimgleicy radmRettignecfihoabisesuburiice, for example by having a larger

diameter opé% Referring now especially to Figs. 4B-C, a valve

ning.
assemblyh fﬂb?ea“?@ﬂ‘hffé‘a Sottbvisrer rapiuvraisdnarpiess dstlitvkiighthagver

R top.useful for dispensing flowa Iee substance into the outer
th gur[w%gggd %?%ﬁéﬁl%%nefnc surrgé)eu?(\%ﬁ‘lggS 1888 DPSTNEF SRSt Bo Gy ks

oppBgLAe e GﬁH&Q%%ﬂ@.'%Kéﬁ%%%%%i TRge Eﬁe%%@((%so c';fgg‘é.er

sensitive tissues is avoided or reduced if incidental contact occurs during

merabimtinistpadfoniaf theiftlowable svastanee: il e SRteOMaIof i8S @iet end of the
controllable outlet orifice 7a which can be formed as desired to provide a

innggmesy bsafetreampst trefislipnbiécsdibstentizubur thenraorgtdh endaniigiafalay
. outlet orifice 7a can be a cross-slit as shown in Fig. 3. Alternatively, by

thicker than the remainder of the flexible membrane 13. That is, the band is not separated in
the axial direction by axially extending cuts. The thicker end ensures that after the valve has
dispensed fluid, as further described below, the valve closes at the end closest to the opening
7a first, therefore preventing any backflow. This is effected by the heavy wall thickness
which provides for greater tension. As a result, the flexible membrane 13 exhibits non-
uniform tension.

In a further example, in yet other embodiments, the thickness of the membrane

may be variable along its axial length and the region surrounding the outlet end of the inner

10



selectively dimensioning the controllable outlet orifice 7a, a drop-like

- amount of the flowable substance can be dispensed, for example if an eye
care solution or other solution typically delivered in droplet form, is bein
WiSPERERY 4 a greater amount of the flowable substance is toPfed/US2006/042940
dispensed, the controllable outlet orifice 7a can be formed for dispensing
a larger quantity of the flowable substance, for example by having a larger

corefiain e FHTEnG: 2xially exisafipg g HINCss yRITEIp R R4t Bevdive

sembly having a. flat cover 7 whic an enlarged version of . )
oo S S e o AR R e R P bdgpor. ncoin
embeRHHARNIE QRileLAIfics A543 aPIR-19.25c0Mmas eam?lgne'}?ﬁn 1&% 1f.and

flexible membrane 13 and is suitable for dispensirig viscous flowable
Altsnistancas sughcag detionmateamasand smallients byt mayalsphe used
for any flowable substance. The enlarged version of controllable outlet
valvgrificaiva miiphsviowhblecsabsiancmay bereispansech withoistdaavingetd to the
move through two openings - namely the opening at the end of the flexible
valvg|gBESHE PoES S WheTCUAtPBIRIsIEEBENRS: Orifice 7a, since these are now
flush. @e%errin%ﬂnow to Eig..5 the gap formed between inner core

10 and th&FeXiiE" HEPRRIRRY: 5By tesrRess i cadiineen 6MmiP o of
' seen., The controllable outlet orifice 7a in soft

S B e R S0 SR S
orif R Gdlakdaara: e gt e maLetiahef 8RMEOUR! £ MHLMAY REIYIRN.r when

dimensioned as described in the preceding paragraphs. Re?errlng
beingausstmbigsbHhigh siranatberenpadimnes cdowablie, substance flows

through a single port 12 in inner core 10 and expands the flexible

membranétlis, ssgitliagearouibd tpendxgarioheokieneincbells:dbid xitingndd 3

an outlet port 12a as shown in Figs. 6A and 6B. This results in the need
has F&%@%%ﬁi‘(ﬁﬁ‘?@%%é‘éﬁ% beagiep agriashaWanse uibstanercarrilsated at the
ope Iplgrti)rcfglll%rw agvantageous for use with, though not limited to, flowable

1 eﬁsenvmr . . . .
substancés having higher viscosities such as lotions, creams and

emOIIientSAxlxta%mH'l gx%%&&é%l%aéo%gp ﬁtho&%gxg%%éf%%ég%él%%%% 3 and,

through the inner'core 10.”" WO 2007/056131P
as shovexempae QReRNAR rehes (he Hovmahie.sYRaIRRLEYS- IR REAaRe S8 e of
the over cap 15 is removed and pressure is applied to the actuator 2a of
the flvsikdsemmirdsothatamathounottherfiawahlesuhstaneeopasaas.adtiafly
the reservoir into the passageway 11 in the inner core 10. The substance
Uty s RetRange it Prasing esgiagidietientiexitihe enémibianEetiBlradially
utwar%l% and flows toward the outlet end of the flexible membrane where
MeOLIFC Fﬁ*?ﬁéhﬂé?&b%fﬁ‘?é%‘(ﬁr?&?&&m? i/ eRemPmith e s7DIRibTe
outlet Oriﬂfﬁe@m E@%%?X%r @rr]rglég (}j)%penseij. . When the flowable |
xS e GufiE R TS e fd b fasiomeric

substance is being dispensed an

matéRETRRIANE JtHows radiabrinwandiadhgcanigllable.ou !%Pﬁ}fé%%@é‘

which then opens allowing the substance to flow out of the valve
asseassenbylaWhendhefowablesubstonse s dispansadiand Pressng ancthe,
source is withdrawn the controllable outlet orifice 7a closes blocking any
14 vaekfloprititolehe sdiveegssenviiyn A esier espriiGissplscethnyiesdhengalveye
assembly 3 when it is not in use, protecting it from contact with ambient
care SGEARNIHEE.2 soft covip pistar eftivdmmntond ideletstoihPigsosieand

delifﬁa%efor exarggle, flfr% able substar;}(%e flows through a single port 12 in inner
Core 16 and Expands e fieRibETHEmbide 1% SHinmMG e qproliable
' i iting,via an outlet port 12a as shown i
Ouﬂ%ig{z;ﬂgi?ér%%é?%%%%ﬂ%@%%%&%%r egglﬁ%{c rfr%‘éeplﬁe%glsfr\gelfbt erest
dispense flowable substance and is particularly advantageous for use
with, though not limited to, fiowable substances having higher viscosities
such as creams and emollients. 1



By releasing the pressure on the actuator 2a of the reservoir, the
dispensing operation is terminated and the flexible membrane 13 returns
inwardly into contact with the outer surface of the inner core 10. The
TR 561 ment of the flexible membrane starts at its outletRGHUS2006/042940
because of its increased thickness and affords gradual contact with the
outer surface of the inner core, returning any flowable substance through
p“’c%%“ﬁf SARRRE thée pHBE ARSI N BrEIs RS Taln nd ese e am Hot distersthe
poslrcl-:-servoir. Dispensing individual portions of WO
50671056131PCTIUS20061042940 the flowable substance can be
continuedyat oir is al completely.emptied. As a result of
the structl%ré(]a%é gr@i%%%%%%ﬁﬁ%ém \%%ea %r&;%e%m%l)s/i TREVA IR SLBfbiy! the
vahacReRing taaigxempiamempednent abthg,peseriDYSRTign.Provides
uniform pressure on the valve components via the pressurization of the
desdtdwabtdosubstance. In still another exemplary embodiment, for
example a spray pump such as that depicted in Fig 2B, an actuator 17
serves to frafsfeE feiteststhdploris absembly d Gwbly ibiside priaseshed
the reservoir 2, thus providing the force necessary

SofJhis ig turn cg{nvgrgjg _
{0 OPen'tHEY SHbRYYRd It fativnad veiimigieliteschin édsdbovele

su lahle outlet port 7 dispense flowable substance. .
o e M et s

invention include thermoplastic elastomers such as

whichamutaciomaetiy dsbifz oo ik NARUH AR S AU CGRT 06 s@stance.

Santoprene manufactured by Advanced Elastomer Systems, Inc. The
Furtstamemes canieoihbleatévialsivoprising aosoas theaptheraampenents of
the device may have integrated, impregnated, otherwise placed within

Altepaivelpdbpriekshratyinsarioning dehcastsiabidons donthindd, widhip- bke

amoSera lfe%r\ga I sulgh as thosg idupplied by AgION, or sustained-release
ionic silver CompotRaEcstEh s ﬁ?ﬁgéegu%‘ﬁﬁéﬁ’ﬁ?w&tﬁﬁé%‘@m or

hes &8IRGIQ0I | wn e used in the making of anti-microbial
. eplastics.?ﬁ%ﬁ%%ﬁé%%ﬁggg) %%é?é’ﬁfa?eérﬁﬁgb%e?(%?%olra%%‘ﬁﬁﬁﬁﬁ‘\ﬂﬁfﬁ of

the fUveati BEHRLARHGS 8y RS dised RUEREINAE Ms@ggfﬁgﬁr%n ret'f']oermg% for
ycC

flexible membrane 13 or both could, for example, be positive arged to
dispeapiet rebiceallowabié thulistastte seaaiact i TdosexMBRICLIRHOR larger
. type-plastics, have increased surface tension or be anti-wetting, or any
diametinBReAHRSN of the above so as to repel flowable substance. In yet
other em(%%diments, including those described above, the durometer of

the elastdierEEaRCBE RETEI T ElghdtBS thaaliscosiplas tryilowabladed
soft 8‘&%%‘9%&05%%& The soft cover 7 has a rounded top useful for dispensing flowable

substance into the outer surfaces of the eye and surrounding tissue or other sensitive body
areas. Because the rounded tip lacks sharp edges, damage to the eye or other sensitive tissues
is avoided or reduced if incidental contact occurs during administration of the flowable
substance. The soft cover 7 has a controllable outlet orifice 7a which can be formed as
desired to provide a spray or a stream of the flowable substance. F urthermore, the

controllable outlet orifice 7a can be a cross-slit as shown in Fig. 3. Alternatively, by



example, assemblies containing substances with comparatively higher
viscosities would utilize softer, i.e. lower durometer elastomers, in order to
reduce the cracking force needed to dispense flowable substance,
WhHePEEE tdWer viscosity fiowable substances would utilized h&fEF S2806/042940
higher durometer elastomers to maintain a strong seal. Likewise, flowable
substances containing lubricants would also utilize harder, i.e. higher
selegtirsPhe P eiesiBmbror Hlita T et atRgeskale drop-likexmeeoriseifiowable
Subgggc\éed t e%%rtsnggéhfa dis enldir}%and deliverg device, including the valve
assembly may be manufAciRed 13" S8 &SI SPAMRI L G treit tomystRikH 1Y
deliRU#gh d fini NS timal seals.and operation of .
T T L S T
to barthsied fiawakiemaRiiattcande FisarbsadWie i iSRRI
maintain them free of contaminants from the ambient atmosphere. The
quaftétyabtbedharablesisticsaf, heematptichbrinthdispepsad-deterainasor at
least may affect the type and dimension of the valve assembly.
AccordindiSesstesipiarspesripbdimbist<tbf theapreseativlydatiog atfet cover 7
h.rrglagerial forming the. confrollable outlet orifice 7a does not absorb the
VIR WAET QUBEEANEES A A rutitlaBin rutlpsesitice EnieRvyidse. olhrotdeimed 7
5.6 ispepser and does not return into the space between
e R %%%brg%“r"a%‘:é’? emr%d%}erﬁﬁi SRR thepd dtgible
mer@bsieriliw.of i Bing.in. [ It should.be
understo%ngtﬁﬁlﬁg%ﬁo%%@n%%%ﬁéﬁg g?ﬁ\@e@v%ﬁséag%essesr%%@sggslgn ed
crezainoirel emioléack, betusackisn hauwvarinussnRadine alsehthe tantinwously
sealing one way valve assembly device. As mentioned, the
versiomedisientolizittnodiemayifive Zepharnm fosutitaboasmeceuictbpiised without
nutraceautical, an eye care solution, other ophthalmological product,
- havine Ih IROYA OISt SaTRiRea e ARTRESICHiCaISWod et thy yroblugfsatble
elasporogyg,a% rgglgcttf rgfeatit? or preventing anorectal, dermatological or
Bulnonary disorders or &y 1Sy RtIETion SaR%iHeEsE 18%HBSBody through
the mucuR EMYARGS, &3¢ Ik AuGlp

th [ _ s g\giré/ products, ev?ir% or
juices; a cosmetic, such as a skin'care so ution or toi Etries; é&?\a"l q %}%ﬁ?x‘ble

merMHARINS, W3 kef whishiase fnte 'ﬂé@%@&@dﬁﬁé@@ék@%ﬁ 56:0 E&%E}t@&'& Nt$he
from the ambient atmosphere and of preservatives during storage within
conthdlagsenubir Rifice 72 inAgftosdling tarexsimplasyrembadinenis.aiikRee -
present invention, many existing commercial products that contain
subgspataliy ANSEE sivcir bfsr o kelsdhintoaprisiert sty edresy ve rsinrs anithbly
di rovided for multiple dose dispensing with the valve assembly and
IR ) ARH0sH SRS Es RS ReRBAPEor example, conventional
creams, llients, eye drops, .nasal sprays, cosmetic creams that
B e R e e

currently require preservatives, n

flovihipdde.thahbave Rrovedie.be delgtarion; {,Rééstﬁ%%’e%é’ gg reformulated

in a preservative free form and are amenable to storage and dispensihg
swiflieprereae veirssiogoinaneppsiauoUsly sealRg NG WaKMAING ASSEMBY, in
and delivery system of the present invention. This can be accomplished
FigshpAfonegBipiés fenttulatingtied firddsiotradaardirgdmrdts arigingd flowable
formulation, but without the preservative, or by readjusting the formulation
subSintfoABgE BRti sBleBX ABIEAEHoBR Srigisrvtib. Shaigiomslionithbtarfiowabiof
sub St agcg,g(%{)len% %{Fboth. Thus, these preservative free products are
AMenabia e LEIFA g & SR S SPEhE I o reasetvar smeligpinelt should be

notcBURARANAN.PBRI09 O WY VAIVE Asemblyand deiiyery system of the

present invention because they are preservative 1r&@ formulations.
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The following examples provide embodiments describing categories of
medical products which are amenable to storage and dispensing from
reservoirs using the continuously scaling one way valve assembly and
WARMAPSYSem of the present invention. Preservative-free stéiafj83igp/042940
delivery of formulations also can be accomplished by providing, for

example, {’nulti-dose metered, high barrier and for preservative-free

systems a% FSSRIBRLRTBIE: PUKhitR JORRD IS AR 85 I Srdisiagyed. the
ove CE: /§ ; 'Fe) g tiW ) 07/0561 %E’) Té11520016 042940

b e e Rl
amWHGT REBRERRYsInceRRRAIEd N BIRIRRES IPANGif SR Eﬁ%ammeﬁx the

Example 1 In an exemplary embodiment, preservative free

inn@phthalindbgseatproddeissate-agnenapleda sirpgeand isRensiReHaMane
reservoirs using the continuously sealing one way valve assembly and
13 diergusystdimant thevpresend ihvention:idarf exafioplblceyendraps waiatk it exits
5 preferably those eye drops involved in chronic care, for example, dry eye,
rorg b disiBle anenyrstesadinig A diniia b geose!iap arslss arifiasdledrdie
o acutg.c%re forgxample during ocular surgery, are amenable to storage
over and is ISRE].’ISG . . . .
and dispensing from reservoirs using the continuously sealing one way

e, A RN RIS, BLAP RIGSED INRNO I R A HH08E e

example, those eye drops used to relieve eye fatigue, those eye

flexttgieehtentediay e dBe YR HI9SeWAYe WraRs aedifelieyaidry BYE SUEARA then
computer use, television use, or fatigue due to prolonged awake periods

opeayelmwendietbsstoragefmndodisiensindytasseraservaiksUusingdReble

continuously sealing one way valve assembly and delivery system of the
subfipaeeiftdispemgeand pressuregathpheyust dryvéherprodictomsar bl dryrifice
7a Cg%%/esgfroducts comprlﬁlng methycellulose, hyaluronic acid, poiyethelene

366 498 SBrEpYIE YRR T EIPber QK FAMETA] Bitsed over the

a lau oma prg%ggcts .Q gud? laucoma products comprising
Y ht’%olo {g%gf(’}ﬁﬁ%g% Jrimoni n?é %%rrfga%e GG H e atE b PO BT AR igants-
travaprost:0,Q04 Examnles of allstow Rreductsdnclves @J-%%@f&%%%me

comprising olopatadine HCL 0.1% and predisalone acetate 1%. Examples

suboirNSAIDsphesistts ingitdei BAIDadEES CoRIRHSEKaorlasi® m&brane
and diclofenac 0.1%. Example 2

13, swirling around the exterior of inner core 10, and exiting via an outlet port 12a as shown

in Figs. 6A and 6B. This results in the need for less cracking pressure to dispense flowable

substance and is particularly advantageous for use with, though not limited to, flowable

substances having higher viscosities such as creams and emollients.

By releasing the pressure on the actuator 2a of the reservoir, the dispensing
operation is terminated and the flexible membrane 13 returns inwardly into contact with the
outer surface of the inner core 10. The inward movement of the flexible membrane starts at
its outlet end because of its increased thickness and affords gradual contact with the outer

surface of the inner core, returning any flowable substance through the ports back into the

reservoir whereby contaminants cannot enter the reservoir. Dispensing individual portions of

14



In an exemplary embodiment, preservative-free otorhinolarygological
products are amenable to storage and dispensing from reservoirs using
the continuously sealing one way valve assembly and delivery system of
e Pledeatihvention. For example, nasalia medicines, and pref8rEB06/042940
nasal sprays, external ear creams, ear drops, steroid ear drops, antibiotic
ear drops, nose drops, and nose drops comprising phenylephrine 0.25%
the Jowde sifseprrotiinie somioyest et atsatoisiorbyetrohdisphnsingied. As
ol{ncé Servoirs usl%ﬂg the continuously sealing one W%?/ valve assembly
hdae

fr C
T3 A Ky Syt BrRE B K TRV ki assemblygegerding to

a
_ r odiment, preservative free dermatolqgical products are

o e B LR T e oo o vave
conGUMBLOMS ISR ARG ANSRYVAING Assmbly,and delivery system of the

present invention. For example, preservative free skin preparations; scalp

preparatidnstillarithsteoithteamsolaiens ANAINPRENS:IPRISA such as that

antibiotics and topical anti-fungal agents are amenable to storage and
depiitsgdmigq From asgpvdifsusingahestntinteusih spating.ceevay o/ate it is

assembly and delivery system of the present invention. Thus, these
dﬁpfﬁség(ér V& frER st TS PE R chy apeosiding sl éoroesteragseraaopen
the gziﬁgensin {rom reservoirs using the continuously sealing one way valve

RESE BN BN iR &L SRR B Shseebrd abetrisANsesabiseo sy nere 7o,
to dRSELMRIVS e [ormulations. Example 4 In an exemplary

embodiment, preservative free products for the treatment or prevention of
dermatologiggisaedaraataamenaliads siotrged diseensing foms . 4 wme
reservoirs using the continuously sealing one way valve assem afy and
valwgaipweryl ystarmpf tiyeptedentinvertiop:dsoi exampe iRRas matiNeireg.
skin preparations; scalp preparations; corticosteroid creams, lotions and ,
clastagiied topieitlsstbiottstopidal Ghi-fumgaCagentsathexapedtis ST Inc.,
creams includjng anti-bacterial, anti-fungal/parasitic, allergic and

o SABEEECRAUEHIEANO Y Ay Sh B aTiREmE Ristame Hibcddmeletomers, and the
logic com ds used for dermatologic disorders are amendable
matg%@a;gxgggmg ecxﬁ oc%'fl?e oth]{:r comgonents. gﬁ if%@"%ﬁeen@é’rhﬁ‘{ﬁdﬁ@ﬁf%t@‘éling

to storage an pensing from reservoi

impRigaaay dfﬁé}@iﬁspcl%g@Wiﬁﬂgtg%vaﬁﬂ-ﬁmlolgépe%gr S eu%igvg \;ie(l)'%ns
Example 5 In an exemplary embodiment, procPuc s for the

contigatingttios preventomal Anarectabdiserirss Be amRNabIedaistaAg8 s
_and dispensing from reservoirs using the continuously sealing one way
lonig giinsraessepnisiysaricietitheny syspéiu of the ek eNdsiy E s fg@s which are
example, preservative free creams, topical anaesthetics, lubricating jellies
Imo‘gﬂﬂcﬁgﬁ)}‘%?ﬂé‘m@? e afispis roenbinaniastid tleatheentrprethenticiticrobial
Suitargi%r}glgﬁeépng)g}% %re amenable to storage and dispensing from reservoirs

using t ARTE LR SEETHIPRRES MR Bisse RBTPaimpeelivergft cover 7

or t&yﬁéﬁmi%%%fé?ﬁ&ﬂ%%&”E'Qu’]a, for example, be positively charged to repel

residual flowable substance, coated in for example, Teflon type-plastics, have increased
surface tension or be anti-wetting, or any combination of the above so as to repel flowable
substance.

In yet other embodiments, including those described above, the durometer of

the elastomers can be varied in relation to the viscosity of the flowable substance. For
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Example 6 In an exemplary embodiment, preservative free
products for the treatment or prevention of pulmonary disorders are
amenable to storage and dispensing from reservoirs using the
OGR! sealing one way valve assembly and delivery syBfery elfls@42940
present invention. For example preservative free formulations of products
for chronic obstruction disorder, for example, aerosol nebulizers using

eXap il renergiissastiioig et aesrivsberoiphrat thydo pleyliviec otinatiowls
requiring multi-dose application are amenable to storage and dispensin

utiligs S HEs et SHGINE CORTIRUGs ) Slshie Tahes by %R%“§§§%B‘F<jged to
. and delivery system of the present invention. Ex le?7 .
dls%ﬁilge%ﬁing% S S élnr%eén tpere%sel'owe . V1S oséy %owagf?ﬁlgstfncesd\ivj%ltlig L%ﬂlzed

mplary embo , preservative free’gynecological pro are

har@f) ?@%@1&9 cﬁ%x?%r%t%&@ @tl§ '&HQ&}E{Q@ a@é&%ggﬁ . UE&E&JQ@, flowable

continuously sealing one way valve assembly and delivery system of the
subPERSeNtIMEEIHE TubTeLeXBRE Vs MaVAJIRALH eI Meht Madicinesss4hers to
as medicines for contact irritant or allergic vulvitis, chemical irritation,
mahgtterigitoregierdsis, Candidal vaginitis therapy including all azoles and
nystatins, WO 2007/056131PCT/US2006/042946 butoconazole,
butoconal?§lees¥ibedobiviabtesctotiiasiiecrdinaaad drliserzolevigsdincluding

trichomonas treatments age amenahle to storage and dispensing from
the A0S L RIS EORHHSOEN S B STR E IEy SHIELEE B et seels

r

anﬁﬁ@‘é?&%%h%@n‘%ﬁ%? S r‘g&%pée!ﬂ\s/%pxgonér%ﬁgﬁn J%J 8168 device, In an
exemplary embodim ntl,) preservative fee lens care prodeucts are
amenable £ stRrage M AISRERSING SRR e SBNOIRSHSINGIME: flowable
continuously sealing one way valve assembiy described herein. For

maexample beaiipaislenshinsing, islpaning disifeating:antks o agasaksfionSom
or a multi-purpose solution encompassing contact lens rinsing, cleaning

the disinfat timepspigrstoFhg élewednvbmablerivistofaberarid didparnsitgfroed
reservoirs using the continuously sealing one way valve assembly and

determipanPsydrem BriRdirede fnpvah dsnesieanpiBegralve assembl
exemplaryAemb&]diment,el%r%serva i\égifree e(}/fet wash groducts %ehgl.e material

S S A 0T 10 AT TR O ARG RE MBI 7.

irrigation doftitions Ar& ameniabie

forﬁﬁﬁ&%g '£§n‘d%'ﬁ’£afé‘&@@PS@H&WM%@&&%&%WM@M&eaﬁ%‘%{l&% As a result,

described herein. For example, eye wash products used to clear the eye

anyohuBRviieNEReRtal tRYANBINARE AleNeNable (R-SIRMRRIS AR disRensiBgim
from reservoirs using the continuously sealing one way valve assembly

intgtscibecbhevein sz futive medk dm fle;idyenaabhuproterety usacimieledre

the eye of environmental contamination such as pollen or dirt are
purifiheAHIa toos ibrayedaptrempERgigPapsFR8ETVOIrs using the

continuously sealigg orgie Waydvglvehasse,mbly and_deliver¥ system of the

present m&;ﬁﬁg}‘? € understood that the various émbodiments of the valve assembly
described above can each be used in the various embodiments of the continuously sealing one
way valve assembly device.

As mentioned, the flowable substance may be a pharmaceutical cosmeceutical,

or nutraceautical, an eye care solution, other ophthalmological product, otorhinolarygology

product, dermatological product, gynecological produect, or product for treating or preventing

anorectal, dermatological or pulmonary disorders or any formulation administered to the
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Although the system is designed for use with various preservative free
formulations it may also be used with formulations which are not
\greservative free, WO 2(107/056131PCT/US2006/012940 In the claims:

(.),&O%/ﬁim%usly sealing one way valve assembly and deliveﬁgyy&”‘é}w%?w'
dispensing a flowable substance, comprising: a source for storage of the

flowable substance, the source havinfg%an opening; a valve assembly

body Juphedt teetiE OB EPiRGBRthe g tuts ety anda s SEARKF I REIGERBTS QY Bpees:
inner core having an inlet opening for receiving the flowable supsta

o GBS A PO Tort GHEHT RO gL R

. (ii). a.hallow flexibl T 1avi fi the

e e e e

pres'é}@m%@%riﬁgf i§¥§Qé§VﬂtﬁH futetswiace of the inner core and when the
flowabie substance is placed under pressure the flowable substance exits

through thecaidéiagto ae:petig peningandsexphs desaidrmendianeny existing

outwardly from said outer surface of said inner core; a cover enclosing the
conffesitibd presimissdhe egrdelanicrgrastiveiesndrificegoorulated into preservative free
versions and provided for multiple dose dispensing with the valve assembly and delivery
system of the present invention. For example, conventional creams, emollients, eye drops,
nasal sprays, cosmetic creams that currently require preservatives, notably parabens and
benzalkonium chloride that have proved to be deleterious to tissue, may be reformulated in a
preservative free form and are amenable to storage and dispensing from reservoirs using the
continuously sealing one way valve assembly and delivery system of the present invention.
This can be accomplished by, for example, formulating the product according to its original
formulation, but without the preservative, or by readjusting the formulation of the product,
for example by changing the excipients or the amount of the excipients or both. Thus, these
preservative free products are amenable to storage and dispensing from reservoirs using the
continuously sealing one way valve assembly and delivery sys‘@m of the present invention
because they are preservative free formulations.

The following examples provide embodiments describing categories of
medical products which are amenable to storage and dispensing from reservoirs using the
continuously sealing one way valve assembly and delivery system of the present invention.
Preservative-free storage and delivery of formulations also can be accomplished by
providing, for example, multi-dose metered, high barrier and for preservative;free systems as

described in U.S. Patent No. RE 34,243, incorporated by reference above and U.S. Patent
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dispensing the flowable substance from the valve assembly when
pressure is applied to the flowa.ble substance and wherein when

the pressure on the flowable substance is released, the first end of the
WBIfSW f1E4ble membrane moves back into tightly fitting contalct W& 42940

outer surface of the inner core before the remainder of the hollow flexible
membrane moves back into ti%htl fitting contact with the outer surface of

NosgitY iy cote>52: 5472 W contmdblisty seaRng I why bish e saefibly

: ivery.system as set forth in claim 1, wherein the hollow flexible

e L g Wo
2007/056131PCT/U82006/04ﬁ40 uninterrupted continuous band at the
first end of the hollow flexible egdjacent the outlet orifice in the
cover and completely encircling the core. 3. A continuously

Ex@gﬂﬁﬁg one way valve assembly and delivery system as set forth in claim

1, Wherei? said mer’?bran h(?s a radial%éoutwardly extending flange at the

2 HalEdSPO PRI fHREIO8H Pttt e

second end thereor atjacent 1o e &%
flan

ameﬁgyl@&@&&i@@%@a@%&l&%ﬂ@%@%&%@fé&”&%ﬁﬁ%&&%

é?ﬁng ong %vay
on the membrane into fluid tight contact with-a radially outwardly

valvexieeding flangeiaiihg AasRaAARENBHINO HIe JRNRHIEOIG: drops, and
4. A continuously sealing one way valve assembly and delivery system as

prefsabipittvin Glaidnods wheleihia dotisic aad donaestldnNe@mMbes GRURENSOMIESies
secure the valve assembly to the source.
and NSAIDs, and also those eye drops intended for acute care, for example during ocular
surgery, are amenable to storage and dispensing from reservoirs using the continuously
sealing one way valve assembly and delivery system of the present invention. As a further
example, those eye drops used to relieve eye fatigue, those eye drops used to relieve dry eye,
those eye drops used relieve dry eye due to computer use, television use, or fatigue due to
prolonged awake periods are amenable to storage and dispensing from reservoirs using the
continuously sealing one way valve assembly and delivery system of the present invention.
Examples of dry eye products can include dry eye products comprising
methycellulose, hyaluronic acid, polyethelene glycol 400 0.4%, propylene glycol 0.3%,
glycerin, and mineral oils. Examples of glaucoma products include glaucoma products
compriéing timolol 0.25%/0.50%, brimonidine tartrate 0.1%, bimatoprost 0.03% and
travaprost 0.004%. Examples of allergy products include allergy products comprising
olopatadine HCL 0.1% and predisalone acetate 1%. Examples of NSAID products include
NSAID products comprising ketorolac 0.5% and diclofenac 0.1%,
Example 2

In an exemplary embodiment, preservative-free otorhinolarygological

products are amenable to storage and dispensing from reservoirs using the continuously
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5. A continuously sealing one way valve assembly and delivery system as
set forth in claim 4 wherein the connector member is a threaded screw

ng%})%%e; to the collar. 6. A continuously sealing Opgr\f‘(r@fo\ﬁoﬁwo

assembly and delivery system as set forth in claim 4 wherein a collar and
connector member on the source secure the valve assembly to the source

ff iti I f th rce.
sen S A R i Ve e e e
nassqigwale A J RSES I NG OMUS a%f'&&#qa%% QUGLIS e{,rgpo% sé%ngat it

can dispense a selected quantity of the wable subsfanc

droSQRHALRUSIY:SBRIRHOREINGRY, valveoas sRMNIY AR Elel MR, RYHED 5598 hnd

forth in claim 1, wherein the outlet orifice in the cover is formed of a soft
psenvatetiedrine 30mg, Sre/Avcomilie austly gealidgiopasirayfuaty e:assein lingantk

delivery system as set forth in claim 1, wherein the outlet orifice in the
contigyersy frsreP st walevabie Wﬁgt@kp]manv\;@lwery system of the present invention.

2007/056131PCT/US2006/042940 10. A continuously sealing one
Ex3mp)<Alve assembly and delivery system as set forth in claim 1, wherein

the cover js formed ?f anl n(?lr aX| extendlnﬁ fl%xible ember laterall

71 an exem ermato o caj products dre
enclosed Yy an axi exten INg ri pTaSatICS eﬁ ﬂ P

am&RBINQUSHE SeAliI NGNS HAYMAIVE A35E M)é %@&ﬁl%ﬁﬂsﬁygﬁm §%P/

forth in claim 1, wherein an overcap is arranged to fit over and form a sea
valweithssaiblyaldelasaemiyitsu Bicienirtepreventiextaroat contamnpationdfemee

coming in contact with the valve assembly during storage.
skin preparations; scalp preparations; corticosteroid creams, lotions and ointments; topical
antibiotics and topical anti-fungal agents are amenable to storage and dispensing from
reservoirs using the continuously sealing one way valve assembly and delivery system of the
present invention. Thus, these preservative free dermatological products are amenable to
storage and dispensing from reservoirs using the continuously sealing one way valve
assembly and delivery system of the present invention because they are preservative free
formulations.
Example 4

In an exemplary embodiment, preservative free products for the treatment or

prevention of dermatologic disorders are amenable to storage and dispensing from reservoirs
using the continuously sealing one way valve assembly and delivery system of the present
invention. For example, preservative free skin preparations; scalp preparations;
corticosteroid creams, lotions and ointments; topical antibiotics; tepicai anti-fungal agents;

therapeutic skin creams including anti-bacterial, anti-fungal/parasitic, allergic and non-

specific dermatitis creams and emollients and all cosmetic dermatologic compounds used for
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12. A continuously sealing one way valve assembly and delivery system
as set forth in claim 1, wherein at least two ports extend from the

ﬁ{]assa?ewa}/ through the inner core and to the inner surface of the flexible
RAtBrang 13. A continuously sealing one way valve 5%@%&?/042“0

and delivery system as set forth in claim 1, wherein the source comprises
a collapsible reservoir reducible in volume in proportion as the flowabie

dergtl g USRS FEHRBERBNT &7 HIEESI RIS PSR ATGIR, reservoirs ysing the

corfRnBNOSly:2aling o0c A Yalke acsembly and delivery system,as set,
orth in"claim 13, wherein said collapsible reservoiris one or a bellows, a
ExiHf}ffeand an internal bag. 15. A continuously sealing one way valve

assembly and delivery system as set forth in claim 1, wherein an axially

extendinglhansitghiaier 2liyb0aRsE SISO B6Ehe treatmedi@rArevention of
continuously sealing one way valve assembly and delivery system as set

anofgrthl idisciaiers 4%, avlapeeln tthedregesing digsesslp fextendingin thmastial
direction for applying dispensing pressure to an actuator of the collapsible

confiyaniby sealing onepwayvalyshitEUN BELry Brevwas vhrie prsserhisnealiny-
delivery system as set forth in claim 1, wherein the cover has. a closed

Sl S e SR BRI

hEOYRPMIEN HSARASIAG RECRSUIE I3 BRRUGHLIO &

o e o Y TR ARk ﬁgﬁ%?%g‘%%%%’%ﬁgﬁs%%ﬁ%ﬂgﬁ%

stoi-@lgé’a\/@H@p%ﬁﬁﬁE%h@@@@%i%&{éir@@f@é@n%%ﬂpﬁﬁﬂ%qﬁy@vgﬂy viHerein
the outlet orifice in the cover is impervious to the flowable substance and
asselobly nod delaimthesftevveble stdsstancerdtivrardly of the outlet orifice.
Example 6

In an exemplary embodiment, preservative free products for the treatment or
prevention of pulmonary disorders are amenable to storage and dispensing from reservoirs
using the continuously sealing one way valve assembly and delivery system of the present
invention. For example preservative free formulations of products for chronic obstruction
disorder, for example, aerosol nebulizers using B-adrenergic, anticholinergic, corticosteroid
and theophyline derivatives requiring multi-dose application are amenable to storage and
dispensing from reservoirs using the continuously sealing one way valve assembly and
delivery system of the present invention.
Example 7

In an exemplary embodiment, preserVative free gynecological products are
amenable to storage and dispensing from reservoirs using the continuously sealing one way
valve assembly and delivery system of the present invention. For example, vulvovaginal

treatment medicines, such as medicines for contact irritant or allergic vulvitis, chemical

irritation, bacterial vaginosis, Candidal vaginitis therapy including all azoles and nystatins,
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19. A continuously sealing one way valve assembly and delivery system
as set forth in claim | wherein the inner core is connected to a pump
assembly and to an actuator such that flowable substance is dispensed

YO HA St orifice when the actuator is depressed. P4/ 1A32006/042940
one-way valve assembly and delivery system of claim 1, wherein the

source,is filled with servative free product, 21. A one-way
B Ak S o 2D B
tricl&f&%ﬂﬁgq{%ﬁﬁfgﬁg B’E%%?ftabﬁesc%llgt%% efg%@ées?a%n%];no rcgpnalggeorlx(r)(%%%lsing the

products, otorhinolarygological products, dermatofogical products,

conﬁﬁlﬁlﬁ%@}%H?ﬁ'gwmu@%a%%ﬁ%?%@&éﬁ@em%ﬂﬁyﬁ?é@%miﬂ@e?xftion.

anorectal disorders, dermatological disorders, pulmonary disorders or any
Exapupélu®t which can be administered to the body through mucus
membranes. 22. A one-way valve assembly and delivery system of
claim 20 WhekerPsaiep redediaing-frsecpraiict colmprisespeopnotuct
selected from one of methycellulose, hyaluronic acid, polyethelene glycol

AMABR 05K BRO A TEHE G S ERIvi GRS IR RBHAPERYY scaling o1 vy
val A A S 0 G S Sk siing A ineactip and

preservative-free product comprises apro

stor! & Ybr Imanidi noe & ' C s%qnxd cleanin
102 S RR% pmmwgfa@séz%gr%&s &o@n@mge{ﬁ% ?é)%’é Al cleaning

travaprost 0.004%. . A one-way valve assembly an very

disisfste alciaifee QruhiecedplSaid Brese MatiNesiRR PRAVELCRAMPIISERAhe
product selected from one of olopatadine HCL 0.1% and prednisolone

contigetnsty 596linguDe20Q7/056 28ERETY /WS 2806464884 of the predbrtAnvention.
one-way valve assembly and delivery system of claim 20 wherein said

Exagplefyative-free product comprises a product selected from one of

ketorolac 9.5% and Fliclofenac 0.1%. .
n an exemplary embodiment, preservative free eye wash products (e.g.

irrigation solutions) are amenable to storage and dispensing from reservoirs using the
continuously sealing one way valve assembly described herein. For example, eye wash
products used to clear the eye of environmental contamination are amenable to storage and
dispensing from reservoirs using the continuously sealing one way valve assembly described
herein. As a further example, eye wash products used to clear the eye of environmental
contamination such as pollen or dirt are amenable to storage and dispensing from reservoirs
using the continuously sealing one way valve assembly and delivery system of the present
invention. |
Although the system is designed for use with various preservative free

formulations it may also be used with formulations which are not preservative free.
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26. A one-way valve assembly and delivery system of claim 20 wherein ,
said preservative-free product comprises a product selected from one of MCSLLP
phenylephrine 0.25% and pseudoephedrine 30mg. 27. A one-way
W8Iva0a88eihbly and delivery system of claim 20 wherein saidPCT/US2006/042940
preservative-free product comprises a product selected from one of skin
preparations; scalp preparations; corticosteroid creams, lotions and

In ti@iRtaienRts; topical antibiotics and topical anti-fungal agents. 28. A
one-way valve assembly and delivery system of claim 20 wherein said
preservativefreatprogsit scelingise svaspraia essanbbtaafdshy one GIERi T

_ preparations; scalp preparations; corticosteroid creams, lotions and
dispERatpEe RO RAE o tREPTSBIEal anti-fungal agents; therapeutic skin

creams Including ant bacterial ﬁQ“?JHx’é%%L’Q%Q?' & alergic.and ., opening;
non-specﬁ‘lc germatlsus eams and emollients and cosmetic dermat ogic

compoungds 4sed.for 0 AR UG SRS of the sk, ARNENRYs MRSy

assembly and delivery 'system of claim 20 wherein said preservative-free
product cgmmpesgs a product selected from one of creams, topical
anaesthetics, lubricating jellies and other preparations for hemorrhoid
treatment, preveitionmmemnardgeingat inlet oper8g Monesivang tad\flwwable
assembly and delivery system of ciaim 20 wherein said preservative-free
product comprisBPHapre diie EREREAEEH O ‘oH deat Bus@RsheRgiéne from the
anticholinergic, corticosteroid and theophyline derivatives. 31.A
one-way valve d¥5&HBIPand delivery system of claim 20 wherein said

preservative-free. pr i I J nd en
azoles, nystatingfﬁﬁ%%%%ﬁ%%lg%%% é%%%%g%%%ﬁggé{&%%gg%% dend,

the first end being thicker than the second end, wherein the hollow
flexible membrane is fitted over an outer surface of the inner core and
when the flowable substance is placed under pressure the flowable
substance exits through the at least one port opening and expands said
membrane outwardly from said outer surface of said inner core;

a cover enclosing the flexible membrane and having an outlet orifice for
dispensing the flowable substance from the valve assembly when pressure is applied to the
flowable substance and

wherein when the pressure on the flowable substance is released, the first end
of the hollow flexible membrane moves back into tightly fitting contact with the outer surface
of the inner core before the remainder of the hollow flexible membrane movés back into
tightly fitting contact with the outer surface of said inner core.

2. A continuously sealing one way valve assembly and delivery system as set

forth in claim 1, wherein the hollow flexible membrane has an axially extending
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butoconazole, butoconalzole 2%, clotrimazole, clotrimazole 1%, p
rnetronidazole and trichomonas treatments. 32. A one-way valve MCSLL

assembly and delivery system of claim 19, wherein said product is a 040
%’Qrﬁ%iogl/qgﬂgicare product. 33. A one-way valve assen%w/ igooro42

delivery system of claim 19, wherein said product is selected from one of:
_herbal, cosmetic, eye wash or skin care products. 34.A
unigSHAGO GERRkRmpRha thajivarnd asderhelipaitrdibinarbyte atiascgbie

Iorth in claim 1, Whergi(rgothe1 (%olntinu.o%‘% é%‘ealing one way valve assembly

outeh e lecﬁ\}lértyesg/% &ni"Can I&f’sﬁg SE'#iG G588 of preservative-free

product. 5 Acoﬁﬁn&&s‘?ﬂé&‘l‘ﬂg%%% i@%&%‘%g‘@%ﬁ}}%’&d‘é‘ﬁ%@%&é‘nﬁ‘Qs set

delivery system for dispensing a presefvative-iree flowable su nce,

forGQANKISIND vih Sl e foRsioraaeof &h@dw@ﬁ%mﬂy(ﬁyf%xﬁm@m%e at the
substance, the source having an opening; a valve assembly coupled to

sectihe apehimepdidhecsource; saidamalye dsaembly wetuaidghel)oasrisisehaore
having an inlet opening for receiving the preservative-free flowable

radigliy srateedipiter tepshing Agegeayearitzahiciatoo e Porrspning ifrorfltligight

conea%%%v%%eﬂg%hlly outwardly extending flange at the passageway opening into the inner

core.

4, A continuously sealing one way valve assembly and delivery system as set
forth in claim 3, wherein a collar and connector member on the source secure the valve
assembly to the source. '

5. A continuously sealing one way valve assembly and delivery system as set
forth in claim 4 wherein the connector member is a threaded screw which mates to the collar.

6. A continuously sealing one way valve assembly and delivery system as set
forth in claim 4 wherein a collar and connector member on the source secure the valve
assembly to the source and effect a positive lock preventing opening of the source.

7. A continuously sealing one way valve assembly and delivery system as set
forth in claim 1, wherein the outlet orifice in the cover is arranged so that it can dispense a
selected quantity of the flowable substance.

8. A continuously sealing one way valve assembly and delivery system as set
forth in claim 1, wherein the outlet orifice in the cover is formed of a soft material.

9. A continuously sealing one way valve assembly and delivery system as set

forth in claim 1, wherein the outlet orifice in the cover is formed of a flexible material.

23



(i) a hollow flexible membrane having a first end and a second end, the
first end being thicker than the second end, wherein the hollow flexible MCSLLP

membrane is fitted over an outer surface of the inner core and when the
W%@%W%ﬁ?\%‘-free flowable substance is placed under pressurgctrlti/éfs200(’/0'4'2940

preservative-free flowable substance exits through the at least one port

opening and expands said membrane outwardly from said outer surface of
said innet GofesoMiDiogly o8B EITP CHivSDBosTeNRyApd delivery gystireps

enclosing the flexible membrane and having an outlet orifice for

set réh iy Ine sl aeeris Ltk efierststantedyBririfing drrble

me S NhEN prESSUIE s ApRled o the prosenvalig free flowable
SUebS ance and wherein when'the pres ure o ?ﬁe preservatlve-free

flowable sybstange isirisaseshdbafist sad ottbadngliow Hexble system as

membrane moves back into tightly fitting contact with the outer surface of

set iheninnasigoreheiere dhevempindeanidhe Fallow: exiblenmesbrameaid valve
moves back into tightly fitting contact with the outer surface of said inner

assapdirly. Bfickewontineicus hxseaingnomeivadyn/flve essamblyaebdelivdby valve
system for
assembly during storage.

12. A continuously sealing one way valve assembly and delivery system as
set forth in claim 1, wherein at least two ports extend from the passageway through the inner
core and to the inner surface of the flexible membrane.

13. A continuously sealing one way valve assembly and delivery system as
set forth in claim 1, wherein the source comprises a collapsible reservoir reducible in volume
in proportion as the flowable substance is dispensed from of the collapsible reservoir.

14. A continuously sealing one way valve assembly and delivery system as
set forth in claim 13, wherein said collapsible reservoir is one of a bellows, a tube and an
internal bag.

15. A continuously sealing one way valve assembly and delivery system as
set forth in claim 1, wherein an axially extending housing laterally encloses the source.

16. A continuously sealing one way valve assembly and delivery system as
set forth in claim 15, wherein the housing has a slot extending in the axial direction for
applying dispensing pressure to an actuator of the collapsible reservoir.

17. A continuously sealing one way valve assembly and delivery system as

set forth in claim 1, wherein the cover has a closed outlet orifice which opens for dispensing

the flowable substance from the cover when dispensing pressure is applied to the source.
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dispensing multiple doses of a preservative-free flowable substance,
comprising: a source for storage of the preservative-free flowable MCSLLP
substance, the source having an opening; a valve assembly coupled to
e WPEMAL bf the source, said valve assembly including (i) aRGRAEReYE42940
having an inlet opening for receiving the preservative-free flowable
substance into a passageway and at least one port opening from the
passageway,Aijcathoioslyfexible memigranb dassigby first @ndapdyatem, as
second end, the first end being thicker than the second end, wherein the

set i dleixiblé mksriirdrreasifttedisoen B outer isinfacaioftiRtimideware
and when the preservative-free flowable substance is placed under

subgpace ard H9E° SRESEATRRAINEEHDMABRPStBSYAEE Uthe HISLER R at

least one pPLo O%r&iln ‘?Srildsga Il]ands said m vmbran%o%aé%%% from &iaid,
outer surface of said Inne core;g\wg)‘%a@’o )%?icﬂ o f(%/s(ﬁ 9840

set MhlcRim 1 wherein the inner core is connected to a pump assembly and to an actuator
such that flowable substance is dispensed from the outlet orifice when the actuator is
depressed.

20. A one-way valve assembly and delivery system of claim 1, wherein the
source is filled with a preservative free product.

21. A one-way valve assembly and delivery system of claim 20 wherein said
preservative-free product is selected from one of ophthalmological products,
otorhinolarygological products, dermatological products, gynecological products, and
products for the treatment or prevention of anorectal disorders, dermatological disorders,
pulmonary disorders or any product which can be administered to the body through mucus
membranes.

22. A one-way valve assembly and delivery system of claim 20 wherein said
preservative-free product comprises a product selected from one of methycellulose,
hyaluronic acid, polyethelene glycol 400 0.4%, propylene glycol 0.3%, glycerin, and mineral
oils. |

23. A one-way valve assembly and delivery system of claim 20 wherein said
preservative-free product comprises a product selected from one of timolol 0.25%/0.50%,
brimonidine tartrate 0.1%, bimatoprost 0.03% and travaprost 0.004%.

24. A one-way valve assembly and delivery system of claim 20 wherein said
preservative-free product comprises a product selected from one of olopatadine HCL 0.1%

and prednisolone acetate 1%.
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a cover enclosing the flexible membrane and having an outlet orifice for

dispensing the preservative-free flowable substance from the valve MCSLLP
assembly when pressure is applied to the preservative-free flowable
VisHeatahd wherein when the pressure on the ~ PCT/US2006/042940

preservative-free flowable substance is released, the first end of the
hollow flexible membrane moves back into tightly fitting contact with the
outer surfcelofithevininetcoredyelbrentdetieraipcesropiivaim fOWRaRibIid
membrane moves back into tightly fitting contact with the outer surface of
PresgRip i BPCRRSUSTCONRIGIRI SIS R Re AT BTN g A SR i s taP 48 of
di iafflowstilot; substance, the source having an opening; a valve assembly
“'ESlipied {8 the opening of the source, said valve assembly including 0) an

inner core, hayi QQS%W@\%D&%EEH@)IBQM&BQM&Q e dowableSHPHIRRGE said

into a passageway and at least one port opening from the passageway,

presdi) aiboinw fisxible smprbrang havingiafistenrtoandfysesoashendo 45 and

first end being thicker than the second end, wherein the hollow flexible
psewtdesploréaie Bfitted over an outer surface of the inner core and when the
fiowable substance is placed under pressure the flowable substance exits
through tHe-atlensstera o esisemigpahdebxpa fugiaa el waimnanderein said
outwardly from said outer surface of said inner core; a ¢over enclosing thF
pre e A SR TS G R SRS T S B BB

prega%’t%%g];%%rft{gos élﬁ)?d\é%é\érengﬁgg%g) 'MEH% rr{%;gssﬁg{}?c:!ﬁ %R%'%&‘i‘cg%ﬁ Ft'opical anti-
fungal agents.

28. A one-way valve assembly and delivery system of claim 20 wherein said
preservative-free product comprises a product selected from one of skin preparations; scalp
preparations; corticosteroid creams, lotions and ointments; topical antibiotics; topical anti-
fungal agents; therapeutic skin creams including anti-bacterial, anti-fungal/parasitic, allergic
and non-specific dermatitis creams and emollients and cosmetic dermatologic compounds
used for dermatologic disorders

29. A one-way valve assembly and delivery system of claim 20 wherein said
preservative-free product comprises a product selected from one of creams, topical
anaesthetics, lubricating jellies and other preparations for hemorrhoid treatment, prevention
or management.

30. A one-way valve assembly and delivery system of claim 20 wherein said
preservative-free product comprises a product selected from one of B-adrenergic,
anticholinergic, corticosteroid and theophyline derivatives.

31. A one-way valve assembly and delivery system of claim 20 wherein said

preservative-free product comprises a product selected from one of azoles, nystatins,
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flowable substance and wherein when the pressure on the VICSLLP
flowabie substance is released, the first end of the hollow flexible

membrane moves back into tightly fitting contact with the outer surface 29
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butoconazole, butoconalzole 2%, clotrimazole, clotrimazole 1%, metronidazole and
trichomonas treatments.

32. A one-way valve assembly and delivery system of claim 19, wherein said
product is a contact lens care product.

33. A one-way valve assembly and delivery system of claim 19, wherein said
product is selected from one of: herbal, cosmetic, eye wash or skin care products.

34. A continuously sealing one way valve assembly and delivery system as
set forth in claim 1, wherein the continuously sealing one way valve assembly and delivery
system can dispense muliiple doses of preservative-free product.

35. A continuously sealing one way valve assembly and delivery system for
dispensing a preservative-free flowable substance, comprising:

a sourc;,e for storage of the preservative-free flowable substance, the source

having an opening;

a valve assembly coupled to the opening of the source, said valve assembly

including

(i) an inner core having an inlet opening for receiving the
preservative-free flowable substance into a passageway and at least
one port opening from the passageway,

(ii) a hollow flexible membrane having a first end and a second end,
the first end being thicker than the second end, wherein the hollow
flexible membrane is fitted over an outer surface of the inner core and
when the preservative-free flowable substance is placed under
pressure the preservative-free flowable substance exits through the at
least one port opening and expands said membrane outwardly from

said outer surface of said inner core;
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of the inner core before the remainder of the hollow flexible membrane
moves back into tightly fitting contact with the outer surface of said inner
core, 38. A continuously sealing one way valve assembly and
VHRREHI ¥ Stem for dispensing a flowable substance, compris‘fr‘fé
for storage of the flowable substance, the source having an opening; a
valve assembly coupled to the opening of the source, said valve assembly
includings @& tnoesearadiviitdeancintetiepeni g fogracenicigithise for
flowable substance into a passageway and at least one port opening from
dispehrngdles agewraytivit) e Sitowbiesibianse frpratie VM RksY Bhanapiessye
second end, the first end being thicker than the second end, wherein the

is apREisbI HexmBreSatErIAR T HithiesBOERALE Sfter surface of the inner core
and whep fhe floabie supsiance, m.piaced uidRl AlesruIbg douaoie
0

W S
substance &xits through thé at least orie port opening and expands said

releegéﬁmip{%pﬁ Qutperdly S el RUIRLIMIRGRAES BIINARI 1N AGAYEntact

enclosing the flexible membrane and having an outlet orifice for
withdisharsisg-the Ipwabia-substance: flo fethandivef assaotioly fidréie membrane
pressure is applied to the flowable substance and wherein when
moviidpicssoreiaty theifipwaldet suthstermpecissrefecsseibaiddnfiesteersd of the
hollow flexible membrane moves back into tightly fitting contact with the
outer surffee’otaREHTER CEARNISCTRR &t PR aRerab BT IR BB SiaiamI&or

_ membrane moves b?ck into ti%htly% fittngchptag XQ’AE,Q ghc% guglesgnsurface of
dlspggmlgrmgl,nggrgg% gt & preservative-iree able's X prising:

a source for storage of the preservative-free flowable substance, the source
having an opening;
a valve assembly coupled to the opening of the source, said valve assembly
including
(i) an inner core having an inlet opening for receiving the
preservative-free flowable substance into a passageway and at least
one port opening from the passageway,
(ii) a hollow flexible membrane having a first end and a second end,
the first end being thicker than the second end, wherein the hollow
flexible membrane is fitted over an outer surface of the inner core and
when the preservative-free flowable substance is placed under
pressure the preservative-free flowable substance exits through the at
least one port opening and expands said membrane outwardly from

said outer surface of said inner core;
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Wihétgistitast one of said inner core, hollow flexibile membP&TEUAH6/042940
cover comprises an antimicrobial material. 30 AMENDED SHEET
(ARTICLE 19) WO 2007/056131PaiuS2006/0,42940 39, A
one-way valve assembly and delivery system of claim 38, wherein said
antimicrobial material is selected from one of silver ions contained within a
ceramic carrier and sustained-release ionic silver compounds. 40.
A continuously sealing one way valve assembly and delivery system for
dispensing a flowable substance, comprising: a source for storage of the
flowable subsiance. e seraeRAVING:BRLRENINGIA YAINBIASSREILLY
coupled to the opening of the source, said valve assembly including (i) an
dispersipgrechavimgrare-ifitetfopehing ferrectiingethdviiovraild subbstancare

into a passageway and at least one port opening from the passageway,
is applied to the preservative-free flowable substance and

MCSLLP

wherein when the pressure on the preservative-free flowable substance is
released, the first end of the hollow flexible membrane moves back into tightly fitting contact
with the outer surface of the inner core before the remainder of the hollow flexible membrane
moves back into tightly fitting contact with the outer surface of said inner core.

37. A delivery system comprising:

a source for storage of a flowable substance, the source having an opening;

a valve assembly coupled to the opening of the source, said valve assembly

including

(i) an inner core having an inlet opening for receiving the flowable
substance into a passageway and at least one port opening from the
passageway,

(ii) a holiow flexible membrane having a first end and a second end,
the first end being thicker than the second end, wherein the hollow
flexible membrane is fitted over an outer surface of the inner core and
when the flowable substance is placed under pressure the flowable
substance exits through the at least one port opening and expands said
membrane outwardly from said outer surface of said inner core;

a cover enclosing the flexible membrane and having an outlet orifice for
dispensing the flowable substance from the valve assembly when pressure is applied to the
flowable substance and

wherein when the pressure on the flowabie substance is released, the first end

of the hollow flexible membrane moves back into tightly fitting contact with the outer surface
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wih@ Ny flexible membrane having a first end and a secongl.end,the, 1q40
first end being thicker than the second end, wherein the hollow flexible

membrane is fitted over an outer surface of the inner core and when the MCSLLP
flowable substance is placed under pressure the flowable substance exits
through the at least one port opening and expands said membrane
of thoutveardly frdoneshid ouderistusfacelof saidisxide aarabacomererclasing the
flexible membrane and having an outlet orifice for dispensing the flowable
tightlyi fissnerreatadnitheo aner sysepaIsRsaAdmpreasure is applied to the
flowable substance and . wherein when the &rgssure on the

flowable $uHS{TERYS FeleSEHEE tHE YiFst BHEP GF 1B Hombh bl siem for
dispe%?l%grﬁggamggﬁ%gggg '&g}gﬁ?gméy fitting contact with the outer surface of
the e \ inds

ner core before the remainder of the hollow flexible membrane

moves bagktatortiahtly fitinencontagiwith thauisr sirace.ohsaldinneals,
core, and 31 VVO 2007/056131PCT/LS2006/042940

a valve assembly coupled to the opening of the source, said vaive assembly
including
(i) an inner core having an inlet opening for receiving the flowable
substance into a passageway and at least one port opening from the
passageway,
(ii) a hollow flexible membrane having a first end and a second end,
the first end being thicker than the second end, wherein the hollow
flexible membrane is fitted over an outer surface of the inner core and
when the flowable substance is placed under pressure the flowable
substance exits through the at least one port opening and expands said
membrane outwardly from said outer surface of said inner core;

a cover enclosing the flexible membrane and having an outlet orifice for
dispenging the flowable substance from the valve assembly when pressure is applied to the
flowable substance and

wherein when the pressure on the flowable substance is released, the first end
of the hollow flexible membrane moves back into tightly fitting contact with the outer surface
of the inner core before the remainder of the hollow flexible membrane moves back into
tightly fitting contact with the outer surface of said inner core, and

wherein at least one of said inner core, hollow flexibile membrane and cover

comprises an antimicrobial material.
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wherein at least one of said hollow flexibile membrane and cover
comprises a hydrophobic material. 41. A one-way valve assembly

Vgg%g% grr:y system of claim 40, wherein said hydrophobic materlal is

US2006/042940
selected from one of positively charged material, low friction materia Oh h

surface tension material, or anti-wetting material. 42. A one-way
valve assembly and delivery system of claim 41, wherein said wherein
said low friction material is Teflon. 32 AMENDED SHEET (ARTICLE 19)

39. A one-way valve assembly and delivery system of claim 38, wherein said
antimicrobial material is selected from one of silver ions contained within a ceramic carrier
and sustained-release ionic silver compounds.

40. A continuously sealing one way valve assembly and delivery system for
dispensing a flowable substance, comprising:

a source for storage of the flowable substance, the source having an opening;

a valve assembly coupled to the opening of the source, said valve assembly

including

(i) an inner core having an inlet opening for receiving the flowable
substance into a passageway and at least one port opening from the
passageway,

(if) a hollow flexible membrane having a first end and a second end,
the first end being thicker than the second end, wherein the hollow
flexible membrane is fitted over an outer surface of the inner core and
when the flowable substance is placed under pressure the flowable
substance exits through the at least one port opening and expands said
membrane outwardly from said outer surface of said inner core;

a cover enclosing the flexible membrane and having an outlet orifice for
dispensing the flowable substance from the valve assembly when pressure is applied to the
flowable substance and

wherein when the pressure on the flowable substance is released, the first end
of the hollow flexible membrane moves back into tightly fitting contact with the outer surface
of the inner core before the remainder of the hollow flexible membrane moves back into

tightly fitting contact with the outer surface of said inner core, and
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wherein at least one of said hollow flexibile membrane and cover comprises a

hydrophobic material.

41. A one-way valve assembly and delivery system of claim 40, wherein said
hydrophobic material is selected from one of positively charged material, low friction

material, high surface tension material, or anti-wetting material.

42. A one-way valve assembly and delivery system of claim 41, wherein said

wherein said low friction material is Teflon.

32

AMENDED SHEET (ARTICLE 19)



