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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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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 after 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
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designed with a substantially tapered or substantially 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
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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.
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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.
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As shown in Figs. 1, 2A and 2B, dispensing and delivery system 1 according
to exemplary embodiments of the present invention is comprised of a bellows reservoir or
source 2 located within a housing 6. The housing 6 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) for conveying the flowable substance from the reservoir 2 to
an outlet when pressure is applied to the reservoir 2 or to an actuator 2a connected to the
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.
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D). While the flexible membrane 13 is hollow so as to accommodate the inner core 10, it is
understood 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 adjacent the reservoir 2 has a radially outwardly
extending ﬂange'14a 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
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orifice 7a (further described below in connectlon with the descriptions of Figs. 4A-D).

Optionally, the actuator 17 may be connected to or include an atomizer. 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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. c serves to protect the reservoir 2 fro
lﬂavs&ge apmlbuarwmefoﬁé ol thegyepvdirent application of force on
the reservoir 2. Referring nowto Fig. 3, the
cont r ol | Bferinpuiv ©tFigdB,ithe comtrollablé Gutlet ogifiGSA-isd drbss-slit
enabl i ng substantially dripless dispensing of the
efiabbugobstantiallysitiplassdispehbing ofitieswable subgangs eBhetctvss-slit causes the
controll able outlet orifice 7a to self close on itself
cerfirollablanutle; orifies 7a do seléFlesewa dselfpifier prasswry ipteleatsle out | et
orifice 7a can be fornmed as desired to provide a spray

or a st r ébRofollpbleoytietRiidint & canbs<fpracd as desied & patidaAspipy
| d t bl t| et
o ?"ﬁ?fe E&B%Hovg%laﬁisba”ﬁﬁsei(épqn%wﬁw i B RasiraE he
d i f
il s R R R R
f&rlgﬁ nrlﬂlﬁqrﬁ'gelyg ca?é@)ﬁ}n@rpﬁ Bei %Sdlgé)gn;g? Igé Erga%xl?l%gunt Bihc e ﬂowable

con outlet ori can or med

sﬁjdsﬁﬁ’c% Rt BYdighehsB, gﬁ‘crcoﬁl'b@mlé Suvter@tifitd @ c£H BB\&@;%@ for dispensing J
substance, for exanple, a eye or nasal solution and/o

1@k uaﬁlﬁz 6f the fiGvaBRWhs@nde] Bfexartple, deyd dtRasdPloUBorSIRNRY.Y 3
preferably has an inner core 10, an axially extending
bl i nd paRefagieysyy tbFigs PIA-DIhelvilve assérhistx 3 preferabB by Arigner 3,
a valve cover 14 with a flange 14a, and a soft cover 7
cuve 116y amaxiadlytertondirgiillied pusdabetay o, ipbritsd@, a/ffexiblermembeane ¢3p vdlse
is placed over the valve assenbly 3 when it is not in
conse 14 withot frogd Mg and a fofigayer @ mith e tonfrolidhlegntisit erifice 7a. An over
contam nants. In the valve assenbly 3, an axially
cgkoenalichg ovenheralisasembly 3dap ¥ isaglin His: Protpring B &iamfgntest
tﬁe Leserv0|r 2 so that flow fromthe reservoir enters
With embight coptamipanis. extendlng bllnd passagemay 11 in the

i nner co ends f nma

por t1 on_ B % aBRERT PG N B HE ke 1 e bins e
BRI S BRSO 718 chat hEWPsrbel B dorir SRS 1RGP AR Btortthng

blind passageway 11 in the inner core. The passageway 11 extends for a major portion of the

axial length of the inner core. At approximately half the length of the passageway 11, the
inner core has a pair of ports 12 extending transversely of the passageway axis from the
surface of the passageway to the outer surface of the inner core 10. The inner core 10 is
formed of, for example, a rigid plastic material and terminates inwardly of the outlet end of

the valve assembly. Furthermore, in exemplary embodiments, upon assembly and filling of
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i nner core has a pair of ports 12 extending

transversely of the passageway axis fromthe surface
wotoolssipassageway to the outer surface of thePCTOB2006/042940

core 10. The inner core 10 is fornmed of, for exanple,

arigid plastic material and term nates inwardly of

the astehfbIPHS hifls g?n‘%o qusi('ig]tﬁe }S?Fs)%g%\&gz g g EE+ %113 gﬁlgg ;il] lel{t Uidufd l?elt %béed

exenpl ary i ments, Ing o
ir hnside th assageway 11
ﬂ““a@ﬁﬁﬁﬁﬁé*gg?pg&fﬁ}&?Ehgﬁﬁﬂﬁaﬁgémﬁgggg?gﬁat agdityona

ports may_Dbe | ocat.ed through the inner cor 0, .
Furth ela.‘ﬁn%lF e ot §§<eemn%?lgreﬁjbgﬁ‘ggmsﬁﬂen‘lngertcﬁée ﬁ)n‘ﬂ@rtﬁ%g?xéble

O AT R TN AR AR R
very close tol erances which allow for an air-tight
close telezgnegsyviigh #n o 3B &t isBrsepe be Fermen bervseniie dise bigmembrane

éhe_inner core 10. In further exenplary enbodi nents
13 anq the ST 607 4V pindlekes exerpplaryenthodimantseherimnistingeroacss fumthe
. the inner core 10, as well as other conponents
flexiblgaacmbrayied 396 the inrer sere) [0nes vigjbasrmiher oprmpensotsiiescribsd above as
_asymmetric nol ding process which creates a surface
sealing agpinshang aothgr s peesymimeldt ewldingprosesamhidhresmteata suifece
areas of contact where sealing occurs. Accordingly, in
substagtiallyxiearpif defpcte nbspdinrtines at thearyascifesstatiolteragakse hetmeen
the parts, for exanple the inner core 10 and fl exible

Accordinglys mrwa ek8mplaxy dnfbedinidig vepadléss tolaratcod besveb® therpams, der
an optimal seal and operation of the valve assenbly. A

examplé e iifleecore M aanfex]Be nfetbiand 93 ARd Sledfed PR, GreMBEPB provide
is fitted tightly over the outer surface of the inner

an optied] Gz BEH SpetRIBH ST theQaIVERSeRBRNI Ng 1N the reservoir 2
to the opposite end of the inner core 10. As can be

noted A ﬂeﬁbﬂ%qﬂb‘l\a& 13 E‘lﬁ:htag b El@&éﬁfl‘?{ rg@ﬁgﬁﬂﬂrﬁ:}ﬁ{etﬁ %gh‘ﬂly3 over

preferably variable along its axia ngt

the oute® SUrie 8f tht E}ﬁ‘lepégr{z £td &R FohNBe %ﬂﬁ{% it ‘a{eere&?:\?dir 3 %rt{lee q

exanpl e, an axially extending co ous uninterrtup

oppos?e?geh)?f\tglrﬁr;éi i %Qlleyl o ?gsccléﬁh% b&?@ i’ntl*:}gsé Elghérﬁg,;tﬂg @E?@%sstol%%le

menbr ane

in_t. i al, di. ti j al | t endi
g L N M A R
as. further described bel ow, the val ve

imner G ERELRE Prpple, 8 6 BN SHeEiiE O i BRPGUpied end considerably

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
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7a first, therefore preventing any backflow This is
effected by the heavy wall thickness which provides

wo or079s@at er tension. As a result, the flexi bl BCT/US2006/042940
menbrane 13 exhibits non uniformtension. In a further
exanple, in yet other enbodinents, the thickness of

core hhd) ?orrgﬁﬁm bR Y A l@)@tex\f(f’f}g# ﬁcgltftﬁ @Llls%?'ftéri‘tﬁ)te%xl a{;lalli ﬁan gth

regl on S rroun e ou

conmde&‘aﬁ)’tﬁﬁ’:f(&' tﬁeﬁlsthe {eg{aln%xl?&gllg flexy PlgaXI e lgntgegg?rgagrey in certain

nuous uninterru annu

n the re er of the, fl exi rane

emb“ﬁ%%‘&é il CoL N L ﬁssﬁwn@maglahy RSB
At slfeﬁea%@@?y O Mo i R R bt Yot

duroneter of the end of .the flexible nenbrane cl osest
valve qpeningmayhe yariegh &0 cxgmpls it By Yeueressd, sush thaktirpndolpsesitayhe
be reduced, such that the end closest to the valve
valve epsapme sepls st when pregsusgierelipyesssure is relieved. In a
further enbodi ment, flexible nmenbrane 13 and i nner
core 10 afprhes ambedimentaflexjble aporaaheds and brstenerre 40 bre
conical at the ends closest to the controllable outl et
substagfidllyitepereticor substantislit confrel atrileends ologes® thesdntriolitde biitkt
flexi bl e nenbrane 13 one anot her when bei ng assenbl ed
orificelfp shélgthatshe mderantcolfatesiintor thel fletible medthiaeMBine adbthértvehen
end adj acent to the opening of the reservoir 2, the
being dsbambled by highlpeed autddafed prafctivi s@iptent. ext endi ng f1 ange
bearing against a flange on the 1 nner core |ocated at

the operisrgd bdjasent 03ehd QRaMH EQJf'Ehe &R AN ﬁkﬁé/ﬂ&iﬂl@&%e&ne 13
val ve cover 14 encircles the flexi bl e menbrane 13 and

has an @&tvalidIVexteRdihdBarle BbarRSichin@" AdheEbY the%ﬂher l:?cte ?c%@feﬂ ds the

radially outwardly fromthe outer surface

opmnngm%ﬁ;@k@mgggprane The end of the val ve cover
adj acent the reservoir 2 has a radially outmardly

nd of TR %‘%é%lgﬁﬁr"aeﬁ%‘* El?fﬁl‘g%f.‘thne;ﬁ‘e e Bepepy 5 o
as ShO\%lli] ﬁlﬁég%\?g <€sr;t§)§gl€ié 1:/g ! 1st sg)g?e%p ﬁ@aﬁ]}g(ﬁ%{wg@a&? ‘rg}?escgllrtéf*ghrface of

the ﬂeilgfg: emban f ]; ehd! ofetLea %&Elggggver 14 adjacent the reservoir 2 has a radially

outwardly extending flange 14a 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 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 cover 7 over the outlet end of the valve cover
14 which is particularly advantageous when the valve assembly is used for dispensing an eye
care solution. Such a soft cover 7 prevents, for example, any likelihood of harm to the
delicate outer surfaces of the eye or surrounding tissue. The soft cover 7 has a controllable

outlet orifice 7a for dispensing the flowable substance. The outlet orifice is closed in the rest
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material extending axially fromits flange 14a to and
over the outlet end of the valve assenbly 3.

web@sgsmeric material fornms a soft cover 7 ovePCT/H82006/042940
outlet end of the valve cover 14 which is particularly
advant ageous when the val ve assenbly is used for

positiéH GBS MBluGRRIyR6El n@ w$a2 {VE %E%emﬁ%c%ld%#ogrﬁm t \ér?egiﬂgg

prevents, for “exa
positiflg! i cate outer surfaces of the eye or surroundi ng
ti ssue. The soft cover 7 has a controllable outlet

f fI quahl e subst
out | ot KT e eFE Rt ) flso PAE Bt abwimeneol e

n ousl i ng one.,way val ve assenbly and open
valve ?s%er{ahlg% S S%Dr@?(ﬁ@a B%Svaflﬁt&ﬂps 1%; SHYStR o§ the safjspYer  @s
dﬁwﬁgkﬂ%@ 4A-D and to Fig. 5, various enbodi nents of the

"Wssenbly 3 are depicted having variations in the
struct#re of the soft cover 7 as described bel ow
Ref er riHgTRE RowsRsSIally f3 Figoh4si agvalvemssemblphaninges S@ byippd
having a flat topped soft cover 7 is provided. The
soft coygk 7 sQfiedy Thasoth cqvient hesvefattenpd tophivhich alldwesifor fess flowable
| ess fiowabl e substance to adhere to the controll able
substaggsttp @ghese fof the eonrgllgile auttst otifies 7 tattwea db flattpnadespiickitsiin a
a shorter controllable outlet orifice 7a. The soft
shorteieppirpllgblhautle oudfinet Tao Mhakdfecavet 7 has DEdnfrolsbld GutldhbieiiceCan
be formed as desired to provide a spray or a stream of

which cirebd foomedisalesintiisd arovide aFsprdyhe hRRESn of he feRALIE @rhﬂs@aralxe
outlet orifice 7a can be a cross-slit as shown in Fig.

FurtheBnord] the covettol el Butlddprified RCdah b6 b Yrsds WBNS sRWN@ 1iHS
controll able outlet orifice 7a, a drop-like anount of

Alternsthelyf, b}b%ﬁéﬂtﬁe@&iﬂﬁérﬂfbﬁﬁg&ﬁ@céﬁﬁoﬂéﬁ@@m GhifideOfa, £ ér%pmk%
if an eye care solution or other solution typic

amoun¢lef thy 86&able Bulﬁt';faﬁég &h vk g[sﬁbnsg? o d{%gllpa iP 91?&%%? utlon or

greater anmount of the fiowa nce |

other sQluﬁQ@Q@ﬁqlly HOR AT Eh%&) efforf ﬁl’ge gtdl E]I%sfea Oﬁ‘ tgﬁ%a?er amount of

formed for dispensing a larger ¢

the ﬂo&vh@%@sﬁné@i@ % @J‘&ﬁﬁéeﬁr th§ )églnr{poélgblg fﬁg% 9% %nﬁ%ggrmed for

di amet er openi n rri ng n

dlspensl}ﬁg glarger \éﬁén\f?y 8ARE ngélble su\ﬁstagceafc{r%xgmgle by having a larger

diameter opening.

Referring now especially to Figs. 4B-C, a valve assembly having a rounded
soft cover 7 is provided. 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

12



soft cover 7 is provided. The soft cover 7 has a
rounded top useful for dispensing fiowable substance
WO ndog/05d181 out er surfaces of the eye and surr oupdi/ng2006/042940
ti ssue or other sensitive body areas. Because the
rounded tip lacks sharp edges, danage to the eye or

selectﬁ%@%ﬁmm A\ ulé'é the chtﬁﬁ’lgﬁg P{éﬁseé au ﬁ&edﬁld (a¥o d uc oun of (;diae f{l(h\%able

ontact occu
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S“bst*’fnbé’ YRR RRNTRY e R %Vtef%%va?’ A TR
rovi de stream o e fi bl e
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o e G BB SR, R s o e

po&%gollable utlet orifice 7a, .a drop-1ike anount of
quantifyef the Howuphle subsiacea fir exemple bk haninge bsgay diamster erening.
if an eye care solution or other solution typically
del i veRefgrring ngpsspesially e Hig: 413, pedlyrpssinahie hewng a flat cgver 7
_greater amount of the flowable substance is to be
whichdjag preprderged veysion efheantrbllabild entlotierifice 7eris piovided, allwaamldoged
formed for dispensing a |larger quantity of the
versiof o etittodlalsle butled nubice Taois aldx &angpicembpditadierigner corrigand flexible
di aneter opening. Referring now especially to Fig. 4D,
membgang 4B wed assiatié fordapemmgaidcbat flavabdy substidties Suchas lodibns,
enl arged version of controllable outlet orifice 7a is
creamp halénislents hat @By slsgbsusee fsiiaaf flotvasle Bits@ntabiiR atdaat
orifice 7a is able to accormmodate the inner core 1

versio@Bfcdru@NatIt Butle Bhficd TR 23w fidwhile Sttistabd © lfeQﬁspensed without
di spensi ng vi scous fl owabl e substances such as

havm% @hh&'é&hroﬁél?ﬁ@o&ﬁﬂg@nﬁ’inllélyef%%pe&eﬁ# atTRY erftl ctPBexibied

or any flowabl e substance. The arged version o

elastoﬁ&nijﬁlldltﬁ@&ﬁtt‘aﬂﬁl;h? butRE btflﬁcféek?ﬂnc%l tiu%%ref AR

he
substance to be dispensed wit aving to nD e

o Cney AR BPEP TR B RRFGRR 1 R
e L ST PB ISR T I
conteo € ofife: 30 cef : Pinolf Foir § GTEHIRS B Segd acthasp R vampls be a
s oy 35 Bl e

substantially uniformcircul ar bore thought the
dimengjpnedias descpiped prthe prscedingpagieraphy be suitably

Referring now to Figs. 6A-B, in another embodiment, flowable substance

flows through a single port 12 in inner core 10 and expands the flexible membrane 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 lotions, creams and emollients. It should be

noted that additional ports 12 may be located through the inner core 10.
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di mensi oned as described in the precedi ng paragraphs.
Referring now to Figs. 6A-B, in another enbodi nent,

wo b@ramdiel subst ance fl ows through a singl e porPCLRS1006/042940
i nner core 10 and expands the flexible nmenbrane 13,
swirling around the exterior of inner core 10, and

exi ti NG, skb@pREy SPskdiidh, WRY, thélﬁé’wﬂﬁ? el i8 1 1Spensed the

and 6B. This results 1n e nee €Ss Ccrac

over dap &8 ?s%ﬁo&éa Al 3&%51&9 is Jggﬁ\@ftl The> a%&sa{o? Pi &r @E 6?PI§WOH& so that an

particul arl’y advantage USe W

h
ol e LR 3 BB S e e
hat. ad |onw

inner i,s 0 '1'{) d’lc‘jhe rBSgLSd t#ova ﬂilrﬁH EB?Iés or LS %&éﬁ’gﬁ aﬂeﬁuble membrane

n the fl gwable s bstance Is to be
13 raff BBy of OW@W%iﬁwfsﬂwn# B0 B blecngmasyvier i exit
f @gﬁgﬂg@ to.the a ator 2a of the reservoir 2 so that
rom & membrane s 1? YoREBIAY Binthe serieolipble sudetotificoTa infthe
ervoir into the passageway 11 in the inner core 10.

cover § sdisBetssthce flows through the ports 12 and expands

the flexible nmenbrane 13 radially outwardly and flows

t owar dWhefethe flowable spltaste isfheing|disprizee ambertits alreoutleesnd of the

it exits fromthe flexible nenbrane radially inwardly
flexiblegpembrans, it Saws oidiadlyl iewandttd te contidliable ohtletianifich@a 6@l hen

and is dispensed. Wen the flowabl e substance is being

opens dllepieg dedubstahce ki flow bhieofah Vabte Bsehtlf. When fHedlinabR
menbrane, it flows radially inward to the controll able

substapeetib dispamséd indeprébauraton alie SoiRB iDPEIEavh {I@Wbﬁwoltab% outlet orifice
substance to flow out of the valve assenbly. n the

7a clodek blvakihg asRRkAS et SheliabRQBEAMIANh HF B %wffls%ﬁhcg@gve the
source is wthdrawn the control ['abl e outl et fice

valve S3basE$ 3 WHef kiifiBotan }Aseb ﬁﬁ)‘féchﬁg\ﬁt 'ﬁr&hpcotn]fb%t With Xﬁb%@f&ﬂ%ﬂnams.

An over cap 15 is placed over the valve asse

when  ith ahShd?@mbb it as Hé}%t@&ﬁer eﬁ% IC"E] 8B f?roenxtara}l% fe, Wh L bte

ambi ent contam nants. | n anot
SR g RPN R A YRR e
13, swilrﬁn%‘«ﬂ— @g@%&? égrrlh)g jne corﬁ Ag’ n‘g Szflén&&m]ég ;ﬁ)aﬁém)arolft: lﬁg ag,shewn
in FlgsagA Qg kﬁt TR rrc%su R B8 neeg%Mess 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
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in Figs. 6A and 6B. This results in the need for |ess
cracking pressure to dispense flowabl e substance and
wo goopasdiBrul arly advant ageous for use with, thPULOS2006/042940
limted to, flowable substances havi ng hi gher
vi scosities such as creans and enollients. By
r 2a of e .
the ﬂ%&%ﬁ%ﬁ%& R B 2%8%&5%?? a‘fmo% doRplsteiEemied. As
e 3 returns |nt cont act
a result Ia?tt 21(dt‘!'(;ljﬁt‘?1 er uzgrt 00k Jﬂbf ‘f‘f as?em]i’ r’ L‘y paccording to
I n ement. .of the fle Jble ne starts at its
an exe&t’t*%% PR RER L fRerrbiet puStep PEadEn ST BT wemhe valve
fords, gradual con ct_ wi t he outer surface of the
compc?nr‘?ﬂt VlactB%éreSSPE%a&’roﬁl 8‘ ai’r coWBHANES-subst ance t hr ough
the parts, back into the reservoi r whereby contam nants
cannotn&HY aothes exeraplary cembodinmsng, farprgle ararayi rwnp such as that
. rtions ofthe flowable substance can be conti nued
deplct?fﬁtnu Yig gReanyastiatoy &7 perves tatigpsfer forsasd the oluyppapgembld] 6 whersit is
result of the structure and operation of the valve
depresgeds bt ip tumisempress/the assswioty2y thas powiimgtht foremneezsanyltaoyen
enbodi nent of the present invention provides uniform
the valye @sssmbly aod int ¢retainadmim dinerpodmsattsdubave; tentrollable outlet port 7a,
pressurization of the flowabl e substance. In stil
to dispensstflrsvableysebsdnaey  enbodi nent, for exanple a spray punp
such as that depicted in Fig 2B, an actuator 17 serves

to trdilsfi@nerf auibletto fdrhethp ePcASSBAR Hexlic WMeBIbrdnke IB%nd the
depressed. This in turn conpress the reservoir 2, th

valve qver14linrgerhpleryfeitodinleeLTIRG Predet AP&Hoh li‘lﬁ:lt)é@|tl‘{e€'moplast1c
assenbly and in certain enbodi nents descri bed above,

elastorB&9 buichl ok WYh R UhARikacRREd by @LStCQ)rI‘}“ SHsASh: rfuk‘efw?pd %}E)CP’%‘ Inc.,

subst ance. El astoners suitable to formthe so

or Sanfoprédn@ %aﬁxhﬁ&h@d%ymﬁ&ﬂﬁlgs%oﬁ&% Etgﬁe? VAL VB GBIt 2 @the

exenpl ary enbodi nents of the pr g2en |nvent|on he

maten&lg %&H%@J C%g?elﬂy%f %1 %ﬁl’ie‘? qgﬁl elﬂf;sh)f TS é@%ﬂ:ea%g% Y]e in efga dJ red

ex rra acture
d b Ad d El.ast
1mpre%%§{ého% gslegﬁtgéoj(jn}gﬁélﬁrtﬁ l%[hgll?\ir‘% 1 elP%‘F Q%B?Hf ag &I‘M
t he d
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-mcraobi al, i ngredi ents such as silver ions
ionic sqver compoun%s such as tgose suppr]}ed by Westlake Plastic Technologies which are

known to be used in the making of anti-microbial plastics. Furthermore, other anti-microbial
suitable for compounding with or coating plastics may be used. Furthermore, the soft cover 7
or the flexible membrane 13 or both could, 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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contained wthin a ceramc carrier, such as those

supplied by Agl ON, or sustained-release ionic silver
w@ompossids, such as those supplied by West| akeP@®l/aS1006/042940

Technol ogi es which are known to be used in the making

of anti-mcrobial plastics. Furthernore, other
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needed to di spense fl owabl e substance, whereas | ower
the valvessgesitly iy dvvalahefactued taciogstolsrinkes suth thazthely foama@tight seals
i.e. higher duroneter elastoners to naintain a strong
and aig@®se fittingawheRg obli@ubdhile a6dBSEraA KRS tHeQldbidé.ni NY
| ubricants would also utilize harder, i.e. higher

dur OW?hafarlﬁﬂg%?bm&uh@almbﬁﬁ&icE‘ ol Rh ARk ﬂo&able
descri bed above, the parts of t he di spendi ng and

materf& daH B VisPEHELE R herk AGS Hl%cﬁ]ﬁmtte EnafRhik e ﬁ@é@ bntRnAS from

manufactured to cl ose tol erances such that they torm

the anibit 2EH¥s Bﬁéé‘l ?h@@&lwﬂeechcclha%tcéglstflds otf't}{%%mﬁ&?ali' 'b%lﬂg ngérlsg@l

seal s and operati on of t evi ce

deten? Qg ??e%t r?% a%feftctgg' gﬁg 6&? %m‘[egggn 8% tﬂ S e}'g QS%%HOIB h er

spensed
t t t t th t
'tm\ 9%%9”%%%51%%%%%2%@%@% BB Py Be R el rigerial
forml%gpe gfn?tg@{agﬁel%l l? bel gg% h?Sﬁp s%r tt eﬁqw@?w%g;@?cte IAesa.}asrtesult

A d I nbodi ments of the
any s%s‘@ggqﬁn ngé]%%%l:qtn grftl v 7%?&?@%%rom%he glsllaeg‘si‘er and does not return

into the space between the inner core and the flexible membrane, thereby maintaining the

purity or sterility of the product remaining in the reservoir.

It should be understood that the various embodiments 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 product, or product for treating or preventing

anorectal, dermatological or pulmonary disorders or any formulation administered to the
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formng the controllable outlet orifice 7a does not

absorb the fl owabl e substance. As a result, any
wQaiw3ar1ee entering the outlet orifice 7 i s ejPCT/@82006/042940

fromthe di spenser and does not return into the space

bet ween the inner core and the fl exible nenbrane,

her mai nt ai ni ng t rity or sterility of the . .

body {5F31gF e B FaRTRgRes el Hiskg s Jaiptpradisth GFvptass or juices

under st ood that the various enbodiments of the v%lﬁe
a cosmelicesHsh s g skip o7 SBlUtiRR RO Reicss ey Vidaseing, all of which are
. vari ous enbodi nrents of the contjnuously sealing one
intendgg jo bemgiataiasddras|of copsamipants gmisambypgtmesphere @phab| e

substance may be a pharnaceutical cosneceutical, or
preserygfivea duang sterage withindyearegeayair ol uti on, ot her

opht hal nol ogi cal product, otorhinol arygol ogy product,

der mat 8kegdinglto greoglacy smpdimenss ofhe atesgnt dngution, orany existing

product for treating or preventing anorectal,
commgsiatptaluoiyitice corgain preserwatavey cai lzaefdemslated igo preservative free

formul ati on adm nistered to thebody through the nucus
versiofie At proeisled forhadidble desk idispaisivy veish aivalye pesexdbigtaad delivery

beverages or juices; a cosnetic, such as a skin care
systert Of the ipBd3etlinfeiibet For @Sampe\&ohvetibshl ¢ichmb] disollichkd, eydf drops,

whi ch are intended to be naintained free of

nasal §28s28dsnRAt Srebm®Mat ARrediPIRBire PlebREANES, AoRPY pafabens and
preservatives during storage wthin the resérvoir

e L1810 SO 4 SRS P i
sohBILE L3R KDL ORCHE SR SER g i Aoy o
cons 20 SHEDRL 8, S0 OSB3R 800 LR
O Ty W R

form R o el B8 o7 S B WP BIAEop ot et

ma e reformyl ated in a preservative free form and
for examélegwéﬁ?alaﬂnég% eXRiFafg ar i amawgagﬂsﬁ SXGIPIERAr Pelflerl i these
using. the continuously sealing one way val ve assenbly
preserypfiverfie RFedurtsy raehable t¢ saragp arddispensipg Fomgaservayis gsiag the
be acconplished by, for exanple, fornmulating the
continypydy eealing ens Whn¥elvoaspambly pidydelizpry system 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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formul ation, but wthout the preservative, or by
readjusting the fornulati on of the product, for
wez@mpb@3by changi ng the exci pients or the anoPel/Us1006/042940
the excipients or both. Thus, these preservative free
products are anenable to storage and di spensing from
o . . i-QKOUS| Y [ one,wa
Nos. R R ) ST ey R o3 el B G dRYerey
: ' j . they are preservative free
umo@?%%%ﬂ#&%&%%%%%#%§HF%P¥%MAng'exanples provi de
enbodi nents descri bi ng_categories of nedical products
whi ch are anenable to Ehﬁﬂaﬁﬂe&nd di spensi ng from
reservoi rs using the continuously sealing one way

Exmﬂp@hye assenbly and delivery system of the present
I nvention. Preservative-free storage and delivery of

for  exarmao R @Ry BEERTRN G ot et aiaype ave

ILVe- . tens as descrjbed .in U S Patent
amendflet3 ok ol bR R Trea by s GinpboaplySeel e vy
LS. : .855; 5,305,783; 5,279, 447;

valve ity BB w26 ST aheitiaeit By Rors-amRler efsyrops, and

i.ncorporated hy reference in their entirety. Exanples
prefe”é&!%ﬁ‘ﬁ?%eyf ‘ﬁ ?Psa}ﬁ"cé‘i?é‘ﬁﬁ FifPYic s oler meample. dreeiss glavgoms, allergies

é& e opht hal nol ogi cal products are anenable to storage
and N3Py RS thAge Y drape ddendgdfar goufs carg, fonexammnie duringoshlgr

seal i ng one way val ve assenbly and delivery system of
surgery ypge HRewgietto stovagsepdaispensing Evanmpsesyoisysingrtipentioumasly

_ preferably those eye drops involved in chronic care,

sealing gyie vegyarabYecassanrbly endedeligérs systera of the Ipessgitdsveation. NS Msther

and al so those eye drops intended for acute care, for

exampésy thopt eyedlropsused rukhievesye ftipye, thse epndrophised toreBéverdageye,
and di spensing fromreservoirs using the continuously

those eyealrdps gsaireliewydry ayevdie as seipiter uad) deleheibibn asey oSHELRMR o
the present invention. As a further exanple, those eye

prolongdédpeakis petlodsaure @hérRbR t€Y6rag@hnDdiShenting HBnAYRriRRSing the
used to relieve dry eye, those eye drops used relieve

continGbuglya¥slimplme iy GaVR WiBbESAd dbipeBy by3teADotBEpreSint invention.
fatigue due to

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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prol onged awake periods are anmenable to storage and
di spensing fromreservoirs using the continuously

wa@eabiomg3one way val ve assenbly and delivery SPGI/ER2006/042940
the present invention. Exanples of dry eye products
can include dry eye products conpri sing

. byal yr.oni c_aci d,...pol yet hel ene glyco
sealifBREYET oItk S5 80p IXBY HPBRG 5 BRAE Ry SlRe b Srapte
0i ls..Exampl e f. gl aucoma prodycts include, gl aucona
nasalifimcelicines 200 pisTrabix Jol Wt Seeradspceratny StriRsmiteo e
tartrate 0, 1% bi nat oprqst 0, 03% and, travapr ost,
drops sABlab SEANRSH B JFoPsH I NGSP PBPRSHGRPESIE Phenydephingf-g§% and
prodycts conprising ol opatadine HCL 0.1%and
Pseudﬁ?lgleiy%% e s@mgblm stqragerAsH dispersingSIanproseryaine psing the
.include NSAI D products conprising ketorolac 0.5% and
contingppsly$ealiag oy way, vatyeaspineblpand delivers grsigin af theendsortiimention.
preservative-free otorhinol arygol ogi cal products are
Examplehabl e to storage and di spensing fromreservoirs
usi ng the continuousl yseali ng one way val ve assenbly
and delni apexymplagt @nbaliménergensatvt fréendeembtolgicalabducts are
exanpl e, nasalia nedicines, and preferably nasa
amenahbr @ysoragerand disabnsémy fram eaersoiradingdhOEmitingbelyodedligadne way
drops, antibiotic ear drops, nose drops, and nose
valve dssejpblyandyelivingy spresithefbicnni@yéntidd YFanckample, preservative free
pseudoephedri ne 30ny, are anenable to storage and
skin pebiparaeitiss; Bal ropari@smey doicosierefd dHehnkd) HHOANAATGIRMIE; topical
seal ing one way val ve assenbly and delivery system of

antibibtitR ald RPRAI arltDBE11a@bhts & HAPBIe3o k{ér%@ afidt ﬁﬂpérﬂfr% rom

enbodi ment, preservative free dermatol ogi cal products
e LA 008 SRRSO LEATSEA P
e 0L LSk LIRS AR YRR e BB
L TR
N IR TR R
ﬁnnmﬂ%k%f assenbly and delivery systemof the
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; topical 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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present invention. Thus, these preservative free
der mat ol ogi cal products are anenable to storage and
walr@pesaBsng from reservoirs using the conti NnuoRGT/YS2006/042940
sealing one way val ve assenbly and delivery system of
the present invention because they are preservative
f ' . 4 1.1 e ar . .
derf 158 AL AJ 90 col ALy B0 SER Aty g
contiryfS TN §rooP B ity wsElelTond st Pl LEGROR fufhfon
E uiggg the continuously sealing one way val ve assenbly
Xampit® del i very system of the present invention. For
exanpl e, preservative, free skin preparations; scalp
pr epar L 3PPl RO R R oS S0 B BPThRg PEYAntion of
oi ntments; topical antibiotics; topical anti-funga
anoregiglisogdery 3e praprable te storaas apd dispensingdromfepgyvoirs using the
.anti-bacterial, anti-fungal/parasitic, allergic and
continyeysly grabing pre Ry pbite assom ligigrsl sesion pf e pseserdnygntion.
cosnetic dernatol ogi ¢ conmpounds used fordermatol ogic
For exgimpdn, gesservative figereredmb) tepicd apaasthaties, hihdcatiing padliesi angd jélltyam
reservoirs using the continuously sealing one way
other pbaretias Sartisinprrhoid totetment pyevsytsnemnefhagdneenp aesandnable to
i nvention. Exanple 5 In an exenpl ary enbodi nent,
storagprand dispensing frobheserv@mtusimgtthedonfifi@usiytst ling@he ang ekt al
di sorders are amenable to storage and dispensing from
assembBsid\delivedy sisteRgofithepesunt invutionl Y seal i ng one way
val ve assenbly and delivery system of the present
Exanmipl¥/@ntion. For exanple, preservative free creans,
topical anaesthetics, lubricating jellies and jelly or
ot her BY &RAEAbLAENHAIMARRELARMih FESFOMRM for the treatment or
prevention or’ managenent, ‘are anenabl’e to storage and
3 ' i [ .
Py B DS & MR I D\ e 1 RPN Yeseryoi
. g ' ' X | ar,
using téﬂﬁ:%gﬁ\{ltﬁﬁ%ﬁ%l& séam{g Bltlé \9?}{ Y/ it mén?blg grk uc(l:etéfirSQ/eISI OSS’EE?]R eof Yhe present

preserva ree p
inventticgne. ei*lorrr%{(]e}mp% 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 reseérvoirs 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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prevention of pul nonary di sorders are anenable to
storage and dispensing fromreservoirs using the
weonwiomueusl y seal i ng one way val ve assenbly aPdI/UusS2006/042940
delivery system of the present invention. For exanple
preservative free formulations of products for chronic
butocEMaSd1E, ek d ORI IS % A86trinda®b) ,e({faﬁma?ole 8! &%gbniﬁ 1 dpger s
usi ng B-adrenergic, anti cho inergic, c¢orticosterord
tricho@BEhsttRE QRN 4 i | | Ling-nul ti-dose .
richo st ¥ a'r@ﬁn&%ﬁle‘f@%té%ﬁ% aﬁcf&’i%engmg ﬁr&m Jlessepr)\éodrgiuﬁlag the

application are anena st orage

continl o) SRR ARl AR S RER PR onion.

i pvgention. Exanple 7 In an exenpl ary enbodi nent,

ExmnBEggervative free gynecol ogi cal products are anenabl e
to stﬁhgge an di;ﬁﬁnsing fromreservoirs using the
conti SKSMR embgdigieat. Respery aliNpdres dans areprogiigts are
agE:iver sg temof the present jnvention. For exanple,

amenadig to 6(?5%6 RA{ dispeasipgdam ey fsising th comtinwoughy palingene way
for contact irritant or allergic vulvitis, chemca

valve gssembly dessribedshesein, Fen exomplenennitast legawrinsingacleening disinfesting and
therapy including all azoles and

storage,gad wtgans ey sl Bourpasoiodytion wnowaprasindt@tR¥ens rinsing, cleaning
clotrimazole, clotrimazole 1% mnetroni dazole and

disinfecting rshwerage dre emenmbletts starage ant diapdnsing droat esa@gsirsanbhg the
di spensing fromreservoirs using the continuously

conting@alyi seglingme way velab ussemblyemtldyliveng sydedn yihy peydt aRe@ion.
the present invention. Exanple 8 In an exenpl ary

Examplei®odi ment, preservative free |lens care products are
anenabl e to storage and di spensing fromreservoirs
usi ng Ihhe eLamilirh ¢ABSdheEE gfasagat%qre%%ée WadRoARaaER! ¥
descri bed herein. For exanple, contact |ens rinsing,

irrigati®oh @al0tiow) GieSineh s ﬂo%ﬁ)r%écﬁnaﬁﬁgaﬁﬁl#%nq I‘é.séwgi'rﬁ Yinfthe

mul ti - purpose sol uti on enconpassi ng contact [en

continfiduRB/ BRingDnS ¥AY WYV héh@ﬁﬁ%k&ﬁmé‘ﬂée { %{opg)&u@re\? gye vsvash

anenabl e to storage an i spensing fromres
product R ] PPk B B BRE <oPBulificl Ry aRint e RERRRs o
dispengng 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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In an exenplary enbodi ment, preservative free eye wash
products (e.g. irrigation solutions) are anenable to
wat@araga3and di spensing fromreservoirs using PEEUS2006/042940
conti nuously sealing one way val ve assenbly descri bed
herei n. For exanple, eye wash products used to clear
the eye of environnental contam nation are anenable to
In thegladimgye and di spensing from reservoirs using the
conti nuously sealing one way val ve assenb| _describeg
her ei nl.- AgonfinupysiissalingQnepray, valkpasseadhy MHW& syséeRy tor
to clear the eye of environnmental contam nation such
dispensing p dlomehlesrbsianee, camprigingnabl e t o storage and
di spensing fromreservoirs using the continuously
seal i ragsoorve fowsporugel af shealbayeablsl spbsipmrbedibl squreehayingtagpperfing;
the present invention. Although the systemis designed
f or usevahie dssenstly oarplediie theroperting ef the eeurte sait valvé axssmbly
may al so be used with fornul ati ons which are not
preserivebdivg free.In the clainms: 1. A continuously
sealing one way val ve assenbly and delivery system for
di spensi ng (§ ahligwablre heuhsibinte opa Mot fceigingaheliowabie
for storage of the flowabl e substance, the source
havi ng an QpBRAMRE intda Pas¥RwaS SRATEH [¥ast SttioRibpkfing AGm the
openi ng of the source, salid valve assenbly incl uding
(i) an innqhs g&@n@aving an inlet opening for
receiving the 7l owabl e substance into a passageway and

I > A,
at | east O)Zgﬁhﬁgélkev?ngﬁlﬂg Gﬁﬁfb?dﬂe%gﬁpgéffﬁégﬁ%‘@?nad&géﬁd éd,

hol l ow fl e aving a rst en

second end, L gy Ll 12inSROQSAARE WcBEELnd BAGeie hollow
e ho P fe ﬁen%

second end, erein |"ow exi rane i s

fitted over,an.,outer surf of the.inner .
then Che T1 AP Shit s/ E8 oflr dnfliuch o 518 183 core and

the flovabl v(\?hen 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.

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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substance exits through the at | east one port opening

and expands sai d nenbrane outwardly from said outer
wa@eoo7asa3nf said i nner core; a cover encl osi ngPChES2006/042940

fl exi bl e menbrane and having an outlet orifice for

di spensing the fl owabl e substance fromthe val ve

iR S B i B b B 8 g et
fl awabl e substapce is released, the first end of the

outle e i EY°R o SRR ERHAES USRI nt o i ght | y
fittin ontact wth the outer surface of the inner
core bef Cé’n?ﬁé’u\ﬁ(\fe‘é sealiraane ry vHee #spmblvand dedjveryesystem as set
menmbrane noves back into tightly fitting contact with

forth inypdaing s Bhereiyy Jeichmergbranghag airpdally euswardlypextending flange at the
conti nuously sealing one way val ve assenbly and

second end therep!f adjancatio dle prssagewat of tharinoérators, and thievair also hes a
hol | ow fl exi bl e nenbrane has an axially

radiallyxquimatidhygutending flengs mressingribd flange on Benderabrabdiato fluid tight
end of the hollow fl exible nmenbrane adjacent the

contagwithet radially butsvardly tdtendirpv/ftange adthe passdgetva) ypaning intol thegner
the core. 3. A continuously sealing one way val ve

core. assenbly and delivery systemas set forth in claim1,
wherein said nenbrane has a radially outwardly

ext enditng dohain@sigisedling o8& tal ks By Al dafkeACHREmLaQ set
t he passageway of the i1nner core, and the cover also

forth Makaid 3, Mbid ¥ coldt MR Bh¥ectF WRAMHPOh fHe3DGEe REIThd i€
flange on the nenbrane into fluid tight contact wth a

assembBAbad duRMt War dly extending flange at the passageway
opening into the inner core. 4. A continuously sealing

one way X@oﬁﬁn&%ﬁ??\%&ﬁg ?Héngfln%lflee&slferﬁ%yc’taﬁcmiaiizelﬁres&stem as set

forth Iin claim n a collar and” connect or

. . I I h
o RS PR B S P B e

aner oi i CRA G R ERLER FvE e Sk astodiPelpfhmanse

mates to the collar.
forth in cﬁaum 4 veherem a cohar 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



6. A continuously sealing one way val ve assenbly and

delivery systemas set forth in claim4 wherein a
wa@olzase1and connect or nenber on the source sSecPCEUBI006/042940

val ve assenbly to the source and effect a positive

| ock preventing opening of the source.

conti nyously .seal j ng one wa ve as
deliv y%%‘f‘%‘t‘ﬁ“ﬁb Sg%]fngf%et yIV?JVE PP g’ Sﬁ‘\éqr}ﬁ SXSH@ as
outlet orifice in the cover is arrang ?d so that L can
set forgy ig ke &, wharein dha cayeris dprmed of o inperaxfally gxighding flexible
substance. 8. A continuously sealing one way valve
membgrslgieraly pnelersd b ian peiplly extendits Baid slestiahelh in claim 1,
wherein the outlet orifice in the cover is forned of a
sof t nidt & ¢antinu@isly/segling dnsyasilye gesamblycpnd slelivesy sxstany es
assenbly and delivery systemas set forth in claiml,
set fordhiarckiim 1§ Whereintaheveroap fsiacenged t¢ ficowsoemt form afsealveth sofd alve
flexible material.10. A continuously sealing one way
assemblglsufickas@pbdvgniaxterald comeminatiyisfremmcamirgah cobmndtiwithrthe valve
claim1, wherein the cover is fornmed of an inner
aﬁmnawkahhggs%g@ndlng flexible menber laterally encl osed
by an axially extending rigid plastic shell. 11. A
cont i MYOUSEohtiBBaIslytaBiEontayayalve @sREmbBENde BNty system as
delivery systemas set forth in claim1, wherein an

set forBY R AR 1| §h&Emdh %g 8 pbitd :QURI frh %efp%sqgﬁva?ﬂﬁ}ou@h {08 inner
sal d val ve assenbly su#?|0|ent to preve ext er nal

core aﬁ@&ttﬁﬂnﬂétdéuﬁgcefcmﬁ@ 8QbBhehdbr@nt act with the val ve

uring storage. 12. A continuously sealing
Forth Th 2 pdfinSIRE]RaP 08 415 Vo Bk YR SR &R AT sy o
set foHtthn':langﬁl, ?@%%1% % telf}iro )P%g stahc% %%srlnefe regé)r&g ?eﬁqcﬁ)fé ih Oglume
inprop PR B @9%@%?@@% Rispeted Robosi kA B sroe
o B el o B LYot GG b
di spensed from of the col | apsi bl e reserva

A
set fo'é‘bFi‘tql%@dést“@ééPidr?ﬁIIW@IW%F v@nsgg%hﬁlw%wbe and an

delivery system as
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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set forth in claim13, wherein said coll apsible

reservoir is one of a bellows, a tube and an interna
wha@7/03d31 A conti nuously sealing one way val vePEBEE2006/¢42940

and delivery systemas set forth in claiml1, wherein

an axially extendi ng housing | aterally encloses the

source 16. A co |nu seal wa | ve
osentlfy SitaanhLie S oot qahEde R i A v, s
i.n the housjng has sl ot extending.in t

set forgh w&i&m&ﬁ ybirein i %%0 ISR SRt ’é‘%l’:?ﬂ‘f‘%“sttB %f?owa%‘e
actuator of the collapsible reservair.

substagemaridifiget/aqtyetaia dhq feyvavresupeignag dnyad lyf éhﬁﬂ“}lefa%ﬁ%
delivery systemas set forth in claim1, wherein the
cover Hhgh gontingeusty spatingeneovayivabis antermbly ypsldedivery system as
di spensing the fl owabl e substance fromthe cover when

set fouth Bypdaigi Inghepein dwvineericoredp pdrinected © af fuenpsassanatdy 2@ to/Rn actuator
conti nuously sealing one way val ve assenbly and

such thalflowably sslyssmeeris dispesset] ffoor thh outtet otificenwlich thevagnaomist he
outlet orifice in the cover is inpervious to the

depredskd@wabl e substance and does not retain the flowable
substance inwardly of the outlet orifice. 19. A
cont i MR UsS bie-saRiIRG agBRbMANMd Weliwey Sseandtlciaimndwherein the
delivery systemas set forth in claim1 wherein the

sourcé RMBEd G @ préseRANERsSTodRt.a punp assenbly and to an
actuator such that flowable substance is dispensed

from the A0selely PHild dsgé?nﬁwgﬁﬂ &JH%@%W% QF clafin 20 wherein said
depressed. 20. A one-way Vvalve asSenbly and delivery

prese@Xl‘?Jeeﬁ@eg)trocﬁll ﬁfs@:léeted’\‘ﬁgﬁi%ng oggﬁtﬁaﬂﬂ&ggcbl r&h{c{sed with a

reservdtive tree product one-wa

otorhlﬁﬁggy é]tcgl{])qo r%eléae%fr%t é%a? gi]oﬁiuitg g?ﬁ%b%)glcmggﬁcle %ﬁd d

omone o
produf BRI € "Qa'“ﬁﬁféﬂ% 813108%?%%?%%33@?5'8%' o Rl Ef isorders,
pulm RS Ters Sy PEGRACHBich S bt BTHSaRo e Qo RiFareh midls

pul nonary di sorders or any product which can be
MeMBAYKPni stered to the body through nucus

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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menbr anes. 22. A one-way val ve assenbly and delivery

system of claim20 wherein said preservative-free
w@e@dosdi3conpri ses a product sel ected from onePOf/US2006/042940

met hycel | ul ose, hyal uroni c acid, polyethelene glycol

400 0.4% propyl ene glycol 0.3% glycerin, and m neral

of i demAotheaiEy WP B AL P L Ll BHpRp e v

conprises a product selected fromone of tinolol

preserypliy gy PEoH! CHRPHEIAGToRIct qCFGQtC%E’HD?rfO/%%kSﬁOﬁ‘ﬂ?Co%?%ﬁnd
) 0. 03% and travaprost 0.004% 24. A one-way val ve

diclofenge Bft-y and delivery system of claim 20 wherein said

preservative-free product conprises a product selected,

f r om cife fobneoivaypealeakissembipanddel emrsoistpin of plaio L Mierein said

acetate 1% 25. A one-way valve assenbly and delivery
presergativedree pfodubtaiompBiSesweredichsedetad frymegwer afphewsderthrige 0.25% and

product conprises a product selected from one of
pseuddepheadrik 80m@. 5% and di cl of enac 0.1% 26. A one-way

val ve assenbly and delivery system of claim 20 wherein

sai d @7eseonaivhyealve &erpblp dud deliverysyste@f alajm @0 wdierein said

sel ected fromone of phenyl ephrine 0.25% and
preserPERYIRR PRAFIET ddehpBiSdth: préduct AblEuRRt-YeRy oivad\sRing S SiRidd oyis;3041p

delivery systemof claim20 wherein said
preparfiGBEEHBEIsRsidl EREMP GBI and SiBAdnEe fopReaPirRBittls R ©ficthnti-

fromone of skin preparations; scalp preparations;
fungal%%%ﬁtE.COSt eroid creans, |lotions and ointnents; topical

antibiotics and topical anti fungal agents. 28. A

one- Ways VRLYLwaS I0OLLeANY HEULIKBEYGySUR R UaBh 26N He Bir? hid

wherein sard preservative:free prodadct conprises a

[ t..se f10 ' [ : I
prses Q0 BAEL (P EFUHETNRR Ol SR LRPH A B0y BBt
prepar%{ig&s?go%igdstetrcgg I(n%grlns,&}gt%n% a2 Iofr:l%ﬁentts? Pc;pcl:c%i anqlrl])'ioltics; 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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fungal agents; therapeutic skin creans including

anti-bacterial, anti-fungal/parasitic, allergic and
worw7epEei fic dermatitis creans and enol | i ent SPERUS2006/042940

cosneti c dermatol ogi ¢ conmpounds used for dermnatol ogic

di sorders 29. A one-way val ve assenbly and delivery

butoc&%é%&l@,ml@écoﬁlil%lg}z%gcl\ﬁﬁﬁﬁagbﬁ S a9§lgge/r %%Er%r\éiﬁézfoﬁefe shd

product conprises a product selec rom one o

trichomo R Foathpd cal anaesthetics, lubricating jellies and
ot her preparations for henorrhoid treatnent,

prevent4 an_or nagenent,. 30. . A one-wa | ve_assenmpl y
bna aetraoedr- e LPRR ettt v eyh ob e 19, Wherem aid
rreservative-free product conprises a product sel ected
pmdu&rl%mc%n act s ggrgg}:ogﬁgr gic, anticholinergic,
corticgsteroid an% t heophyl i ne derivatives. 31. A
one- m%?é%wagg whRsFenbly apd Aeliverssysipan of glagm 18] wheveingaid
wherein said preservative-free product conprises a
produgl i selictecfEira b el hetiith coRes, cverBpdienr skin care products.
nystatins, but oconazol e, butoconal zol e 2%
cl ot r i HaZdcentingpesly seatingons wayvatvstasssnibiiandl deliverg system as
trichononas treatnents. 32. A one-way val ve assenbly
set forfhnig cépim; 1y shprein the egntinfiouslyzieatingDne whgrvelve assaintlypmddielivery
is a contact |lens care product. 33. A one-way val ve
systenpeanetidpeyseandtiple|doses 0f preyestagive Gifee praluon 19, wher ei n sai d
product is selected fromone of: herbal, cosnetic, eye

wash o¥5. skcontmaoweslypsealihgodrs wa34alve asRpblyuhauRlivers S@kdn or
one way val ve assenbly and delivery system as set

dispenting iprdsarvatied-freelflowdbdy ebstadcBcoafpisinguous| y seal i ng one
way val ve assenbly and delivery system can di spense

mul ti pl SueteFesstarthgdUreRprvRiVarfe-Fre€AoRANE Ylstan 3D theBource
conti nuously seal i ng one way val ve assenbly and

del i vefayins¥slo aﬁﬁgr di spensing a preservative-free
fl owabl e substance, conprising: a source for storage

of the RIRSREAHIY é’cﬁﬁ;ﬁeﬁ%@tﬁelo&;m@ &t tRY ?Gchtr&r,] §8a viDe assembly

source
including

(1) 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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havi ng an opening; a valve assenbly coupled to the
openi ng of the source, said valve assenbly incl uding
w@ ego7ass1Bnner core having an inlet opening forPCT/US2006/042940
receiving the preservative-free fl owabl e substance
into a passageway and at | east one port opening from
t he passageway, (i hO||OM/f|eXIb|e nenbrane ha¥
a fir gtwéwnalﬁaneﬂ@&em& raepbranggndihaying ap pytlesorifige
t hi cker than the second end, wherein the holl ow
dispensing thiebiresemetie-dice fowable pubsignenteam Hhe Valueassesthly when pressure
the inner core and when the preservative-free flowable
is appl&d s tha npreserative-dice dlowalkle subsiapeesamde t he
preservati ve-free fl owabl e substance exits through the
at | eadferddmevhpotie pogeure nigthanpreexpinetfres Aodable sthstanes is
outwardly fromsaid outer surface of said inner core;a
release@Othe first 8ad 65the folldve flEtiblk inzhbrane minvas backriotohightly fttmg contact
outlet orifice for dispensing the preservative-free
with tHe! RWR Blir@acs P amee cre BBfotd the MalavitlenstherhbYowletible membrane
pressure is applied to the preservative-free fl owabl e

movesHabSin 1t riﬂtlﬂg‘@(fn@dcf‘wﬂﬁ‘ﬁﬁ oURE 5208 SE¢aRd Miert doge.
preservative-free flowabl e substance is released, the

first @ndy ?{/ ntiBGusROlehY dnk S8l RhR e ARERBAN IR RSy bﬁféﬁn for

into tight fitti'ng contact " with the outer surtace of

dispen%u?g )?%L@tﬂ:)gé %(gs%%gf P@Ie?e'i'\?auw b E%ﬁlﬂg ﬁfbs&ﬁcé Q@rnpl‘?énllfgw

rane noves into tightly fitting

cont act so\{l\{rcte ?r s@orag (Sf%ﬁe gférsér%gleq{' e%ﬁl\ngbiersﬁg{tarﬁg rt[ée sotfbe

A cont% nuous ne wa va Ve asse

deIivq@g systen1for dlspenS|ng mul tiple doses of a
pr eserVat BB PrERes | owabl e subst ance, conpr|5|ng a

SRR EE N RTACE T I LR
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,
(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 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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a val ve assenbly coupled to the opening of the source,
said val ve assenbly including (i) an inner core having
wa@roo7b@sl openi ng for receiving the preservat i REFUFHO6/042940

fl owabl e substance into a passageway and at | east one
port opening fromthe passageway, (ii) a hollow
flexi ble menbrane having a first d and a second end,
the fidreversnslopag thy f{emb?%?m‘frﬁwrﬁﬂw%aa ﬁ&a%ﬁ&%ce or
wherein the hollow fl exible nenbrane is fitted over an

dispenging the Rravervativcdice flnwablp pbstapes fom e Yahwerpstembly when pressure
preservative-free fl owabl e substance is placed under

is applisrdés theeeseivetiyr-Bewflargablesabstanse apd owabl e subst ance
exits through the at | east one port opening and
expancdehesan whemetho peassiroon thar peservativeniisa fldwelle sybstance is
surface of said inner core;a cover enclosing the

releaseld| #hx ifiidt endrefthe aoléovafiekiblawiendprane nowves bickanioftighidy fitting contact
di spensing the preservative-free fl owabl e substance

with tHerodtér bilir€ack af e isss esrb byfowhtheirepragisisriofthe ollyypiléxdole trembrane
the preservative-free fl owabl e substance and wherein

movesWaEintd ol TRERY EOneidt Willeth R sutRice YEsaid Maerf dogsrabl e
substance is rel eased, the first end of the holl ow
fl exi bj7e ABAREANSstER\BmpAaRK | nto tightly fitting
contact with the outer surface of the inner core

bef or & dllfte GEAGRT 1R dHBIdbhel hEXEiRL TN Behing;

noves into tightly fitting contact wth the outer

surfag WeRY 27 : _
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substqncgdm_he source havi ng an opening; a val ve

assenbl'y "cotpl ed to the opening of the source, said

e oo R Sy oIBR8 M
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
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
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substance into a passageway and at | east one port
openi ng fromthe passageway, (ii) a hollow flexible
woreenagiel having a first end and a second end, PE€TES2006/042940

first end being thicker than the second end, wherein
the hollow fl exible menbrane is fitted over an outer
surface of the inner core and when the fl owabl .

of the innely sora eferd the pampdndsr phidle hollpveBexible mambranedpayss gack into
substance exits through the at | east one port opening

tightly &ittig esupacioidthghg et pearad spid dnngr 8919 from sai d outer
surface of said inner core; a cover enclosing the
fl exi bl e menbrane and having an outlet orifice for
di spensi ng the fl owabl e substance fromthe val ve
assenbly when pressure is applied to the flowabl e
subst ance and wherein when the pressure on the
fl owabl e substance is released, the first end of the
hol | ow f 1 exi bl e menbrane noves back into tightly
fitting contact wwth the outer surfaceof the inner
core before the remainder of the hollow flexible
menbrane noves back into tightly fitting contact with
the outer surface of said inner core.
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