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patent application clains the benefit of U 'S. Provisional Applicatioh ﬁla
No. 60/242,595, filed October 23, 2000, entitled "Fluid D spenser Having A
Rigid Vial, | exi bl e I nner Bladder", and U.S. Provisio li.cation
Seri al ai“”é g}l , 974, filed 5 Qctober 24, 2000, entitled ?glrf}ﬁgp/gfog%enser
Having A Rigid Vial And Flexible Inner Bl adder”, both of which are hereby

i ncorporated by reference as part of the present disclosure. Field of the

I nvention The present invention relates generally to dispensers for

di spensing fluids or 10 other substances and, nore particularly, to a

di spenser having a rigid vial, a flexible bladder disposed within the rigid
vial and defining a chanber between the flexible bladder and rigid vial for
receiving therein a fluid or other substance, and a nozzle and punp assenbly
coupled in fluid communication with chanber for dispensing fluids or other
substances therefrom 2-!APR 2005 WD 02/ 40122 PCT/ US01/ 46089 Background

I nformation Typical fluid dispensers include a container defining therein a
chanber for receiving a fluid to be dispensed, a nozzle and punp assenbly
nmounted on the container, and a dip tube extending downwardly fromthe
nozzle into the chanmber for punping the fluid 5 fromthe bottom of the
chanber, through the dip tube, and out of the dispenser. O her known

di spensers include a vial and a flexible bladder received within the vial.
For exanple, U S. Patent No. 6,0627430 to Fuchs shows in FIG 1 a
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soft elastic plastic, and a reception contalner 15 forned of a winkle film

Cross-Reference to Related Applications

This patent application claims the benefit of U.S. Provisional Application
Serial No. 60/242,595, filed October 23, 2000, entitled “Fluid Dispenser Having A Rigid Vial
And Flexible Inner Bladder”, and U.S. Provisional Application Serial No. 60/242,974, filed
5  October 24, 2000, entitled “Fluid Dispenser Having A Rigid Vial And Flexible Inner
Bladder”, both of which are hereby incorporated by reference as part of the present

disclosure.

Field of the Invention

The present invention relates generally to dispensers for dispensing fluids or
10 other substances and, more particularly, to a dispenser having a rigid vial, a flexible bladder
disposed within the rigid vial and defining a chamber between the flexible bladder and rigid

vial for receiving therein a fluid or other substance, and a nozzle and pump assembly coupled

1n fluid communication with chamber for dispensing fluids or other substances therefrom.



10 encapsul ated within the vessel body 2. One of the drawbacks associ at ed
with typical prior art fluid dispensers is that the fluid chanbej- s&;qu
not maintained in a substantially airless condition throughout th st or age,
shelf life and/or usage of the dispenser. For exanple, the nozzles and/or
val ves used in typical prior art dispensers frequently arg i e of

mai nt ai ni'ng "%HE%di spenser in a 15 hernetical ly seal ed cond?ﬁ@%&ﬁgﬁé%

nozzl es and/or valves allow the passage of air or other gases therethrough
and into contact with the nmedi canent or other substance contained within
the fluid chanber(s). In addition, such nozzles and/or valves frequently

al | ow vapor | oss therethroughBaiktchennd imfongatine st orage, shelf life or
usage of the dispensers. Another drawback associated with prior art

di spensers is thalyphel fiwd didgpahssrohclulle acomainen défigng mesreinrdeiagbecfe@ep that,
in turn, causes seals fornmed within the dispensers to |[|eak. Many

medi cargotidl £nMRI0HRINAIE, S10LRUSANMDL:ONLELAE &SR Bh (RScdMind! adPast

several, and 1n some instances, many nt rrng transportation and

storage, .the, dispensers can.be subjected. to varyi t nospher j ondi tions
hvol vi b pg S SRS R b Em SRR R iRk SR i et B TERBOE e R o

hum dity. As a result, the_dispensers are frequently -2 23-APR 2005 WD

02/ 201 20mChe bRty 8 trhambpe dirgueh Beiip §tbgnandgut of ¥T_fee<ﬂlé?ﬂqsaq- Pher krgwn
expansi on and/ or contraction that, in turn, cause the materials of

const r uispersetsonandiez yrl ardeefexitledladtr scavdd otithér theonplodemtesarppleslich pri or
art dispensers typically are not designed to address such creep, and as a

resul t,pdtbet 1b SNEFET(Sto FIENEIHONsi8 #RS. Db dRpBRNNS Seht@hbOWithivarikblgkeRgneand/ or
vapor | oss when subjected to such long 5 perlodg of storage or varying

at mosphagh 6e LA LR FRKIEXAIRN SesSPIE: AOIRIEL YL NS v All-3PRORSY Bofiave been

known to et ween about the werght of their contents

during storage. Such weight |ass is believed. be due. to .vap | oss from
the " raarah AR B S BN B e R R R S THE A ST ERIBL yet hyl ane
wal I's of the dispensers and/or through |eaks otherwi se created in the seals
or 18t hefresprileedvalun Redpsssladyor

One of the drawbacks associated with typical prior art fluid dispensers is that
the fluid chamber(s) are not maihtained in a substantially airless condition throughout the
storage, shelf life and/or usage of the dispenser. For example, the nozzles and/or valves used
in typical prior art dispensers frequently are incapable of maintaining the dispenser in a

{5  hermetically sealed condition. Such nozzles and/or valves allow the passage of air or other
gases therethrough and into contact with the medicament or other substance contained within
the flud chamber(s). In addition, such nozzles and/or valves frequently allow vapor loss
the;ethrougll either during the storage, shelf life or usage of the dispensers.

Another drawback associated with prior art dispensers is that the materials of

0 construction may undergo creep that, In turn, causes seals formed within the dispensers to
leak. Many medicaments are maintained in storage and/or on store shelves for at least
several, and In some instances, many months. During transportation and storage, the
dispensers can be subjected to varying atmospheric conditions involving large variations in
atmospheric temperature, pressure and/or humidity. As a result, the dispensers are frequently

-



10 the containers. The vapor loss is typically offset by air ingress into

t he chanbers. Vapor loss and/or air ingress is particularly probl enffiXxPrfI005
di spensers cont ai ni ng medi canments, such as pharmaceutical preparations or
vacci nes, because they tend to dilute each predeterm ned dosage of the
medi camenty gljSpensed fromthe container, and/or cause the gicgAgA$AEsHO

di spense i nconsistent concentrations of nedi canent from one dose to the
next. 15 Yet another di sadvantage associated with prior art dispensers is

t hat because they cannot. reliably maintain the nedi canent_or. ot her

subst ancwbiesistap pghptantal affgrenHaldhermgl pxXragRIOnEBAMT CPBREAC ORI BTHBY: ChéSCused
for either nultiple dose applications or preservative- free fornul ati ons.
The use tb¢ mgitgiglseofdosgrutiiop envedesgacapeh el lsugestsaandi athérycomporenris péagihvaiort han
mul ti pl e dose dispensers. In addition, the preservatives used in many

medi camest dispEuen t3lcAly phasitregitd adddpise padladre O 2ndad a Yauli neslispeagersause
adverse reactions in patients and/or dilute the effect of the nedi canent on
t he pati L QL. j LS t age or
dead shaee P B O N e Pa e ey
medi canent.s .and other fornulations contai ned. within such di.spensers are
Suspens Brads Thuiser e ShEali D EHRHEOS Hat sienBss iy SRR s
PCT/1JSQO /46089 the prior art_dispensers allows the solutes or other solid
conponerfigpegsers hete beas faen gnkose between abge dOHeiet 2 X A of Biervelgic tBaitt | i ng of

t he suspensions dilutes the nedi canents or other substances contained

wi t hi n tdostedisspemngeastsagenduchiweiglidoss 1abdlevsd thee dediocapentosafrdhothet he
concentration of nmedicanent in each patient dose. 5 Another drawback

associ atigelivdrhéht BRBMePLArcontdinify Sinentsees thrbssH tatpolk@yl@rRvalvfthéeli spense

t he medi canent or ot her substance contained therein in an upright or other

single il eLal bRD rtmu;hqé&%ﬁfemeg EaRbS %ﬁbcé&.agi &@%@%&&&&gg&&%&g osed
ef fectivel'y 1n ot%er orientations, such as upside down. In addition.,
becauyse ,such .di spensers _dq not . nai nt ai the inedic jtt. or, other suybstance
contli neh® EHUPBPR- 1RE SAPGilP s SPREIUCER S Py FhEF e iRt PP edendt 1P o
gravity environinerits, such as outer space. o .

and/or air ingress is particularly problematic f%r dispensers containing medicaments, such as

pharmaceutical preparations or vaccinés, because they tend to dilute each predetermined
dosage of the medicament dispensed from the container, and/or cause the dispenser to
dispense inconsistent concentrations of medicament from one dose to the next.

15 Yet another disadvantage associated with prior art dispensers 1s that because
they cannot reliably maintain the medicament or other substance contained therein in an
airtight condition, they cannot be used for either multiple dose applications or preservative-
free formulations. The use of single dose dispensers can be substantially more expensive
than multiple dose dispensers. In addition, the preservatives used in many medicaments, such

20 as pharmaceutical preparations and vaccines, can cause adverse reactions in patients and/or
dilute the effect of the medicament on the patient.

Another drawback of prior art dispensers is that the ullage or "dead space"

inherent in such dispensers allows sediment build-up. Many medicaments and other

formulations contained within such dispensers are suspensions. The ullage or dead space in



Accordingly, it is an object of the present invention to overcone one or
nore of the above-described drawbacks and di sadvantages of the pri of7ag.005
Summarv of the Invention The present invention is directed to a di spenser
for dispensing a fluid. The 15 dispenser conprises a rigid housing, and a
fl exible bl adder mounted within the housing and defining ap.l rior
chanber wﬁ¥ﬁpﬂ“9ﬁ% fl exi ble bladder, and a fluid-receiving Eﬁtﬁ%g 4(‘(R’B)etween
the flexible bladder and the rigid housing. The dispenser further conprises
means for creating a first pressure within the fluid-receiving chaniber

gr eat er thhanonars dispauseps absuy e sofutdsion otitee solnd eoinponapksanfisech efspedseorisitadder
to thereby prevent the ingress of gases or vapors 20 into the

f 1 ui d-r efeeh\sedigheahaEpen. Subh SetinolEMd Juspérei@isr @ritethogiedRaine o ot bepr esent
invention, the means for creating the pressure differential is fornmed by a

resili en%lbk@ﬁéeggbﬁ‘{air‘fgd wiiy§ t ééﬂgé{selts%& il e%h%fﬁhé)lh@&ﬁ%ﬁe&%%!i ey tovar d
an expanded condition, and thereby <creates the Tirst pressure vrithin the
quid-receivigﬁ@ch rnb r:géﬁater t han the second pressure in the interior
char ri bef°GF nﬁ& FaTies] 3 BRI Y08 esi | ent bl adder is nol ded in the
23, APR 2005 WO 02/ 40122 PCT/ US01/ 46089 expanded condition, and therefore the
resi I3 ent bl adder fippther Arferbagk pgsoeiated Wigh fropE @riof 88 (disppiaers is thié they panded
condition and thereby create the desired pressure differential between the
fluid- rededispagechamedicaardt dhethemibstinde ahgihed thefein meanblagiieor other
currently preferred enbodi nent of the dispenser further conprises a punp 5

coupl ed difglk bHbstaGOMMIRIsCRAWBRKVréVentsich ldikipen e Bbi HethCiaaRekctfvely RUNMPI Ng
a fluid received therein fromthe dispenser; and a one-way val ve coupled in

fluid CO&H&%&%&@B;,”%{‘C% s Egﬁd@%‘@nf i acgilitlié)rwggga#sg g]léallatgg‘}?eggergtio G REmRY ed

fluid theret roug reventing the assdge o n the oppos
direction. The one-way.val ve is pref.erably . forned. a .nozzle, and
{1 ot bl SV GUSICEGRaT Py g Tttt ST EHHATE R0 Mo cE e Sty MeacdBaPe t ne 10
interface of the nozzle and cover.

10 used in low gravity environuments, such as outer space.

Accordingly, it is an object of the present invention to overcome one or more

of the above-described drawbacks and disadvantages of the prior art.

Summary of the Invention

The present invention is directed to a dispenser for dispensing a fluid. The

15  dispenser comprises a rigid housing, and a flexible bladder mounted within the housing and
defining an interior chamber within the flexible bladder, and a fluid-receiving chamber
between the flexible bladder and the rigid housing. The dispenser further comprises means
for creating a first pressure within the fluid-receiving chamber greater than a second pressure
within the interior chamber of the bladder to thereby prevent the ingress of gases or vapors

20 into the fluid-receiving chamber. In a currently preferred embodiment of the present
invention, the means for creating the pressure differential is formed by a resilient matenal of
the bladder that flexes the bladder outwardly toward an expanded condition, and thereby
creates the first pressure within the fluid-receiving chamber greater than the second pressure

in the interior chamber of the bladder. Preferably, the resilient bladder is molded in the

A



The preferred dispenser of the present invention further conprises 5h %
formed between the flexible bladder and the rigid vial for seallng °R 2005
fluid-receiving chanber. The seal includes a first protuberance extending
radially outwardly on an outer surface of the flexible bladder, and a
second prgkp@g ??pe axially spaced relative to the first 15gn@yR&igance and
extending ra y inwardly on an inner surface of the bladder. The first
and second protuberances are subject to radial conpression to seal the
interface between the flexible bladder and rigid vial. Preferably, the
first provaptadaeaditiont @deelgﬁaeﬁheawswwad%m%wé%eﬁntbfdﬁlﬁ%efome léﬁlé ipadder
and defines an outer annul ar sealing surface, and the second protuberance
ext ends tbexpanded comtiopard thhebalcrsate fhackesiodd rhsubd dddemtiahibttaedn the Sluah
inner 20 annul ar sealing surface. In addition. the first protuberance

defines @cdioperBampet faaRe fRkriordihbRGE HOMPbRAder material in approxi mately
the direction of the second protuberance to thereby facilitate maintaining

a fluid-tight seal ,in %ﬂ‘g}é%?&;edogmﬁ&ﬁqﬂ%ﬁﬁﬂﬁé ﬁfsgéisexcgﬁ'ﬁ@r %ﬁ%seﬁ% B0, end

preferably further inc a periphera ange

of t PR _2005 WO 12/4012 SCN46089 fl Iebladder and subject
to ax al C%@ﬂ B &b RgH ﬁtﬂqrh}é’itﬁéléfg{F‘H EHUNERPETPYCT BRPREES THA bl adder
and rigid vial. The dispenser of the present invention further conprises a
pl ug receErsss erojy frp adisppeseraand aoinerwiey rilye gownled nalitd epgaasstien wi t h at
| east one of the first and second 5 protuberances for radially conpressing

t he protwhkriznoes fod alealngthe passher bfube pheipae dénid theretiirexglbhed pbaddep tizend
rigid vial. The plug defines at |east one aperture therethough in fluid

comuni Cﬁéskél@ o‘f‘ﬂhmstlﬂ%é 635 PREHOBIr Eé?ﬁ)ﬂbqqle%el\%@ \feh\@(ﬂs %&@eﬁb?ﬁﬂﬁhed Ry gferably,
i

a two-way valve of spenser IS coupled in communi cati on between

th t f h I
fo? LpeSQ%?%h%Qﬁ?H b%é?%%adﬁ$f §59%§g%ﬁ&F%ﬁ%igﬁﬁﬁgggﬁéﬁﬂ ag?%bZTporg

t he Qﬁgdderfand &p t atnnsphere when a pressure differential across
the ¥ gaPy I@Z%%§§ ¥ a threshold | evel. The two-way val ve

preferably is forned b¥ a flexible, annul ar _ protuberance extendlnq radi ally
inwardly from an i hifepreterred dlspensel of the present invention further comprises a sea

formed between the flexible bladder and the rigid vial for sealing the fluid-receiving
chamber. The seal includes a first protuberance extending radially outwardly on an outer
surface of the flexible bladder, and a second protuberance axially spaced relative to the first
15  protuberance and extending radially inwardly on an inner surface of the bladder. The first
and second protuberances are subject to radial compression to seal the interface between the
flexible bladder and rigid vial. Preferably, the first protuberance extends about an outer
peripheral surface of the bladder and defines an outer annular sealing surface, and the second
protuberance extends about an inner peripheral surface of the bladder and defines an inner
20 annular sealing surface. In addition, the first protuberance defines a tapered surface for
directing bladder material in approximately the direction of the second protuberance to
thereby facilitate maintaining a fluid-tight seal in the event of bladder material creep. The

seal preferably further includes a peripheral flange extending about an open end of the



peri pheral surface of the flexible bladder, and engageable wth an %gnunl ar
surface of the plug to thereby seal the interface between the f1 exXilohldx 2005
bl adder and plug. In a currently preferred 15 enbodi nent of the present

i nvention, the annul ar protuberance defines axially-opposed surfaces that
taper inwardly in the radial direction to facilitate flexing of the

pr ot uber an¥@ ®¥H{0122esponse to the pressure differential acro$§TIHE1/H46089

pr ot uber ance exceeding the predeterm ned threshold level. The flexible

bl adder of the dispenser further defines an open end and a closed 20 end,
and i s nadablechlbédanrand sibieokd ansiethnemaeidr N fatidr asnlexnbaded-feetdintéadnhe Upon
expansi on of the flexible bladder fromthe coll apsed condition into the
expanded,cggd 1q9%biq vidne flexible bladder and rigid vial define an annul ar
gap therebetween. in a currently preferred enbodinent, the arnul aT cap
defines an increasiﬂ% W dt h igtlthe ax{all ire@t }]o.n from thz open. etad t owar d
the closed end of tH5 FPERHPEISIPRFEEE VS Fadi P PP THERBVME BEPFUFd fr om
-6 ?2J ""PR 2@5 WO 02/10122 PCT/ USQ /16089 the fluid-receiving chanber upon
expansi oWit8in athepes) edadthe mgid vl 4Bl ynoagsable Vet #leashpagialthe firpg andaeegpd
contacts the rigid vial adjacent to or near the open end of the bladder, and
t hen 5 progrdssinceb yorendjaldiesornressingyibet promberanceashe sestitlad intkirfage thieoveehrtian t he
open end toward the closed end of the flexible bladder with further

expansi ofleiBRS 918dder Ah8 BigidvidC CGANE Befihds At Ra&t dieebemiedhaeedhdEntiwd t he
di spenser, the flexible bladder defines an external norphology in an

expanded, GO 007 v lethn% J'rngé'ﬁ%r‘éh%bgﬁéﬁ tﬂé’ﬁgﬁglé ﬂ&ﬁeﬁ.ﬁb{ﬁagﬁp LoGY.w AN the

ext ernal an I nterna ogl es are substanti e safre to thereby

ubst ant TATF 5 ientare rsrpelhdl SOuREERPIAROR Paman FaLBR R G ha g e

t herebetween. 10 In accordance with a preferred enbodi nent of the present

i nvent i oflexibleeblpdday andthetaparterie oh dhsRlvg donpeyaeng lun seramuninsgion bsivega theor

slidably receiving the piston therein. At |east one of the piston and the

sl i deé i sintegirphesdet ef thebhtdarenti ohe abrnhamosplreraddict kgmesstivedifferential
across the two-way valve is less than a threshold level. The two-way valve preferably is
formed by a flexible, annular pro‘mberénce extending radially inwardly from an inner
peripheral surface of the flexible bladder, and engageable with an annular surface of the plug
to thereby seal the interface between the flexible bladder and plug. In a currently preferred

15 embodiment of the present invention, the annular protuberance defines axially-opposed
surfaces that taper inwardly in the radial direction to facilitate flexing of the protuberance in
response to the pressure differential across the protuberance exceeding the predetermined
threshold level.

The flexible bladder of the dispenser further defines an open end and a closed

20 end, and is movable between a collapsed condition and an expanded condition. Upon
expansion of the flexible bladder from the collapsed condition into the expanded condition,
the flexible bladder and rigid vial define an annular gap therebetween. In.a currently

preferred embodiment, the annular gap defines an increasing width in the axial direction from

the open end toward the closed end of the flexible bladder, to facilitate remova] of fluid from
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piston is made of a relatively hard material, the slide is nmade of 87 ApR 2005
relatively soft material, and the piston causes a conpression zone‘af‘ h
slide to flex outwardly upon noving at |east one 15 of the piston and the
slide relative to the other to thereby effect a fluid-tight seal between the
pi ston ang sl de» 1N addition, formng the slide froma rebatjissl Yookd exi bl e
material allows the slide to be forned integral with a nozzle, such as by
nol ding the two conponents in a single part, wherein the integral nozzle
and slide may be released froma core pin by injectin pressured air

t her ebethtc@Wd-r8eciTHE FrEbendm FPaRH pf B d d%v%‘ﬁ%eragwﬁ% erhls Blaqdgr t her
conprises neans for controlling the flexible bladder to collapse into a

pr edet enmtiakyl conthéta pisedgid omediatijiaoent t¢ ar oere theeorzodindeh thedfladdes god élsant
invention, the means for controlling includes a plurality of |legs extending
axi al |y prophedsiely bfdayet 1 righd ©fal Bf the hAapbeiredontfien tleepehlead dvadd ke £165ed

conformably contacting the flexible bl adder upon coll apse thereof. In

anot her eﬁﬁr@t? ﬁle@&b@ fbflédla@r \thﬁ ?lgjlafelr EZpénsicgﬁPIgl%gde %\go glt? é(f&géd’s)afxcg g?gt’ilg)?? 2‘1{ I )]/' 6089

i nvention, e neans for con g1s de

2cof dadtdird ROBAGPIRET CEIMSGUPHE: B R P RGUH e UG G PHSPPIGET bl o

bl adder is capabl e of being penetrated by a needle or like injection nenber
for intridayexprpdad cenditiendherigidiad defipst ampierpaltmonphelogy.and theedrmphgnd
chanber. In this enbodi nent, the flexible bladder includes a first portion
subst antinteimay monfhido gk eare subesmais ¢hd mnidte thppby elkdw tre ftfxible btddal toener gy
thereto and conpatible with the substance to be received within the fluid-

recei Vi RenfohRabErcontRethe reE oRaiPaibsRRti AVeElninat dnft@ichd Esdce ROl fand-and
fusible in response to the application of thermal energy thereto- Thus, the

second J; mation of 10 a substantially fluid-tight seal
betmeen9$%£lgggfgﬁﬁgqg?gd g%ggnd fluid-receiving chanber in a region

neggol penetated b L A%l £, 00 e L ECh TRl LD g0, Eptag en
ther mplo?tsf}ei é:islg)e%searnco%parissgg g?){sj[o%, and a slide for slidably receiving the piston therein. At
least one of the piston and the slide is.reciprocable relative to the other. In addition, the
piston is made of a relatively hard material, the slide is made of a relatively soft material, and
the piston causes a compression zone of the slide to flex outwardly upon moving at least one
15 of the piston and the slide relative to the other to thereby effect a fluid-tight seal between the
piston and slide. In addition, forming the slide from a relatively flexible material allows the
slide to be formed integral with a nozzle, such as by molding the two components in a single
part, wherein the integral nozzle and slide may be released from a core pin by injecting
pressured air therebetween.
20 The dispenser of the present invention p,referab]y further comprises means for
controlling the flexible bladder to collapse into a predetermined collapsed condition. In one
embodiment of the present invention, the means for controlling includes a plurality of legs

extending axially inwardly into the interior chamber of the flexible bladder for conformably

contacting the flexible bladder upon collapse thereof. In another embodiment of the present

-



material, and the bl adder, including the first portion thereof, is fxRmerl 28}
vul cani zed rubber. One advantage of the di spenser of the present invention
is that the pressure 15 differential between the fluid-receiving chanber
and the internal chanber of the bl adder and anbient atnosphere

substanti al | revents the ingress of air or other gases or .t hrough
t he erxiBW%XHBHHﬂer, or otherwise into the quid-receivingpgﬂgﬁ%i?$gis a
result, the dispensers of the present invention may maintain the

medi caments or other substances contained therein in _an airless condition
t hr oughoinvemigs therneagis fpreqontaBingfis Seforeddy, atdenst png priallnatpngpted sarfaczo
Accordingly, the dispensers of the present invention are particularly well
sui t ed fdigcontingirefighied imtietfigdilde Bbrldsr. of non- preserved nedi canments or ot her
substances requiring storage in an airless condition. Another advantage of

the dispensers of the Bresentith BYSME] GRbddmERRST hbSreed inviRioedartyren the

flexible bladder and the rigid vial radially and axially directs the

et or i ol S22, SRR 20080 02140828, PCTLSC (49059, 00 05,1} 61 8.9 Bl adder

to persis rnt [ seal re €SS 0 creep of "t he
material dyring the storage or shelf-life of the_dispenser. In addition, the
one- vay w*s&%}%lmla%%v@acq e He fﬁvgf%crer@ae ehAvalRT b thas SlFlipﬁlé‘leﬁlF»éE% the

invention further maintains the fluid- receiving chamber in a
her met i clakdder sediided aclonidiariiomsubstaptigiho infusible 18 respayse, toshekpplicafien ahd/ or 5
use of the dispenser. Yet another advantage of the dispensers of the present

I nvent i ofieinsel teRadoy thes@USE chPatitld vearBekubitarmt he be s¢teslednsghih ShemBhiat ai ned
in an airless condition in the fluid- receiving chanber, the dispensers my

be used jiePei¥inbt by, 38hY a Qécjoﬁ@gr@ftio%rbveﬁ?gmft% Epﬁ‘rgmﬁcﬁw ancfrﬁ)fibl%ei]pqt%ﬁc%nis@ﬂ ow

gravity envirénnments. 10 Anoth advant ag€ of the di spensers o pr esent
| nvent | o eiaS 1;ch 1t1 to? félleexi 1b| .edgle d TusP h%f &l %%l o‘gefi MleiHe X1 er'p)fa!o
nprphology g%%§$8ﬁt QFP§ n&f@ﬁlﬁd'%he IPht 6rha ﬁ%#ﬁ%%F%S@ og %ﬂ?“?ﬁdlé
vial 10 Asa s%brstea%‘ltjilaﬁi ﬂhi%?tighlt gé(all %let?velgll ?]%dﬁéxﬂgrl%%}ae(fé%? di Ql%—receiving chamber n 2
region thereof penetrated by the needle or like injection member. In one embodiment of the
present invention, the second portion ié formed of either a thermoplastic or an elastomeric
material, and the bladder, including the first portion thereof, is formed of vulcanized rubber.
One advantage of the dispenser of the present invention is that the pressure
15 differential between the fluid-receiving chamber and the internal chamber of the bladder and
ambient atmosphere substantially prevents the ingress of air or other gases or vapors through
the flexible bladder, or otherwise into the fluid-receiving chamber. As a result, the dispensers
of the present invention may maintain the medicaments or other substances contained therein
in an airless condition throughout substantial periods of storage, shelf life and/or use.
20 Accordingly, the dispensers of the present invention are particularly well suited for
dispensing multiple doses of non-preserved medicaments or other substances requiring
Storage in an airless condition.
Another advantage of the dispensers of the present invention 15 that the seal

formed between the flexible bladder and the rigid vial radially and axially directs the material
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conformably contact the rigid vial throughout the interface between tf@ﬁ@n
two parts and, in turn, elimnate any dead space within the fluid-recei ﬁ@@S
chanber. 15 Yet another advantage of the dispensers of the present invention
is that the two-way valve coupled in fluid conurnmcation between the
interior ghaphgi,,0f the flexible bladder and the anbient a-RRSPNEIRo
prevents any exchange of gases or vapors between the interior chanber of

t he bl adder and anbi ent at nosphere, provided the pressure differential

across the valve is |ess than a predetermned |level. As a result, the

t wo- way Of Hreiderdble Maddentogpryisenty mainiain g At ghicealigeareleshel avvgreen of tRe
interior chanber of the flexible bladder, thus insulating the interior
chanber niatenalfdutiog tixt storage bnshplféEs of eheafisifemserh dmiadditipn, the bhe-vaybiabret

at nosphere and thereby further preventing the ingress of gas or vapors into

t he fl uieghplsyraah i \grefen@iRBiboditiehts of tRRpAQOG in W03 FdhdHe? 2n A26iRN1SRL 14R089

O her objects and advantages of the present invention will beconme apparent

o AR e LSS R S TSR A =

persQective ééem/of an ocul ar treatnent 5 apparatus having a di spenser
mount ed Whek BRSSP fcor dance with a preferred enbodi ment of the present
invention. FIG | Ais aviewsimlar to FIG 1 absent the dispenser. FIG 1
B is a perspecti veYstiaapthef advaetage of the dispsnseneet thappseaitingedonfs that1, FIG 1
Cis an exploded view, in perspective, of the ocular treatnent apparatus 10
of FI G bkdfise BeGnedibarhant afn othepiubdeadcevisemainiainediid en elrsat omaditiowin thdludd-ul ar
treatment apparatus of FIG | B. FIG 2 is a side elevational view, partly

in sect @Rivihy thshba! tha QisFQns%férrﬁzﬂeBe dedah virttadng di %ﬁ@ﬂtﬁﬁél},CHndEhﬁ]erb01'e,

i ncludi ng the punp assenbly, vial" and a bl adder and wherein the

may be used in low gravity environments.

10 Another advantage of the dispensers of the present invention is that the
flexible bladder preferably defines an external morphology substantially matching the
internal morphology of the rigid vial. 4As a result, the flexible bladder may expand and

- conformably contact the rigid vial throughout the interface between these two parts and, in
turn, eliminate any dead space within the fluid-receiving chamber.

15 Yet another advantage of the dispensers of the present invention 1s that the
two-way valve coupled in fluid communication between the interior chamber of the flexible
bladder and the ambient atmosphere prevents any exchange of gases or vapors between the
mterior chamber of the bladder and ambient atmosphere, provided the pressure differential
across the valve is less than a predetermined level. As a result, the two-way valve creates a

20 relatively stable micro-atmosphere within the interior chamber of the flexible bladder, thus
insulating the interior chamber from fluctuations in pressure and/or humidity in the ambient
atmosphere and thereby further preventing the ingress of gas or vapors into the fluid-

receiving chamber.



|5 punp assenbly is disposed in a closed position. FIG 3 is a viewaim’lar
to that of FIG 2, although the dispenser is rotated 90 with respef®Afg Ms
orientation in FIG 2, and the punp assenbly is disposed in an extended
position. FIG 4 is a central cross-sectional view taken along a

longi tudinal axis of a 20 piston of the punp assenbly of Fl GQ’l' FIG 5 is
a front eP&%%Hal view of a tip of a nozzle of the punp aSERBINYY Fic
1. FIG 6 is a longitudinal cross-sectional view taken along line 6-6 of
FIG 5. -10 ?2. APR 2005 CVO 02/40122 PCT/USO /46089 FIG 7 is a central
cross-sectional vi@iket aljects ahdndvantdgengf thediragdnt awestiaf wil badondteapprrehonly  of
the punp assenbly of FIGS. 2 and 3 and form ng essentially the conpression
zone. Fhizw 8f il f3lI6@M @haikHRSCrERhiBRALcohpMyidkenwalgng a | ongi tudi nal
axis of a 5 flexible punp cover of the punp assenbly of FIGS. 2 and 3, and
illustrating the manner in 10 15 which the punp cover extends fromthe tip

of the nozzle to the rigid \ﬂﬁé%@#g’l‘ ﬁoﬁ%ﬁ'ft#. @W;;%%iﬁgg al l ow reci procal
novenent of the piston conn g . is a central,
cross-sectional vi t n_.al .ongi i - AXI: he . rigid vial of
t he di spenser of Fliﬁgs.la}gg %1313319 @%\é}{, ggrasﬁgéenn\l%)a(t\;r]%‘ggi‘\‘a/”iIl 8%%%“%11%8% i on of
the yial of FI 9 showing a rear _nounting portion for receiving. the
bl adder 3BPARIEIAYHE AfiReniqy Pt BRTeIM a%eb@él@%@e@liadﬁa erigfl SpbOSiueP 4f ong a
| ongi tudi nal axis of the bladder of the dispenser of FIGS. 2 and 3 show ng
in this teoplesgunetentana t hree-ri bbed

FIG. 1A is a view similar to FIG. 1 absent the dispenser.

FIG. 1B is a perspective view of the ocular treatment apparatus of FIG. 1.

FIG. 1C is an exploded view, in perspective, of the ocular treatment apparatus

10 of FIG. 1B.
FIG. 1D is an exploded view, in side elevation, of the ocular treatment
apparatus of FIG. 1B.

FIG. 2 is a side elevational view, partly in section, llustrating in further detail

the dispenser of FIG. 1 including the pump assembly, vial and a bladder and wherein the

Y
h

pump assembly is disposed in a closed position.

FIG. 3 is a view sumilar to that of F1G. 2, although the dispenser is rotated 90°
with respect to its orientation in FIG. 2, and the pump assembly is disposed in an extended
position.

FIG. 4 1s a central cross-sectional view taken along a longitudinal axis of a
20 piston of the pump assembly of FIG. 1.

FIG. 5 is a front elevational view of a tip of a nozzle of the pump assembly of

FIG. 1.

FIG. 6 is a longitudinal cross-sectional view taken along line 6-6 of FIG. 5.

-10-



structure provided to allow the bladder to collapse into a predeternm.ned

col  apsed condition. FIG | QA is an enlarged view of a portion of ¢8R 2005
bl adder of FIG 10. FIG | OB is a highly enlarged view of a portion of the
bl adder of FIG 10. FIG 11 is a cross-sectional view taken along a
transvers [ f the bladder of FIG 10. FIG 12 is a sc i i ew
show ng, \l%ﬁ)q@@]szg section, another enbodi nent 20 of the bln)a ero(}g#os%(he

di spenser of FIGS. 2 and 3 disposed within the rigid via] and incl uding

el ongated di scontinuities or elongation buffers disposed in an outer wall of
the bl adder to fddQ.i7tiaeeentmd ceosistsapizmabyievhiekesy dong hiangiudmalk axioeigh t he
chords of the respective arcs. 5 10 15 20 2 .4 2005 WO 02/40122

PCT/ USO 151i4608Bods 6% thd Buing adsdntifly joff &NGSi 2und3 ahdéorireng epbutipllgnin oyed to cl ose
the rear end of the inner bladder by form ng a sandw ch-type structure

bet ween gogg)rggs%%ﬁg_al and rear plug to hernetically seal the dispenser of
FIGS. 2 and 3. FIG 14 is a sectional view of the rear plug taken along |ine
14-14 of FIG 13. . 14A i s an_en d- portion. o e.rear, plug. of FIG
T4 show ng fur ¢ her Cudust CoB 0 smerait YeRelhbiflods < iRl B 15nc
are sequential side elevational views, partly in section, showng the
reduét i g¥Hie pmpsevErofthe pymp agse Y@%ﬁ&%i%@ﬁd&@aﬁéﬂwawg thsandimgli@er i n
the full, half- full and enpty conditions of the dispenser of FIG 1,

r espect iwlgkly theRlu@$ cavgreerdseiregmdhenpiohthesiateledd dheatigidrvad] aud evepfigened ity i n
section, showing the steps of assenbling the bladder to the vial dining
sterili zalowoRciprstal inbhérmentff thdrpisdinsfoans@ed tocthe FalS. 2 and 3.

FIG. 9 is a central, cross-sectional view taken along a longitudinal axis of the
rigid vial of the dispenser of FIGS. 2 and 3.

10 FIG. 9A is an enlarged view of a portion of the vial of FIG. 9 showing a rear
mounting portion for receiving the bladder of FIG. 10.

FIG. 10 1s a central, cross-sectional view taken along a longitudinal axis of the
bladder of the dispenser of FIGS. 2 and 3 showing in this configuration a three-ribbed
structure provided to allow the bladder to collapse into a predetermined collapsed condition.

15 FIG. 10A is an enlarged view of a portion of the bladder of FIG. 10.

FIG. 10B is a highly enlarged view of a portion of the bladder of FIG. 10.

FIG. 11 is a cross-sectional view taken along a transverse axis of the bladder
of FIG. 10.

FIG. 12 1s a schematical view showing, 1n cross section, another embodiment

20 of the bladder of the dispenser of FIGS. 2 and 3 disposed within the rigid vial and including
elongated discontinuities or elongation buffers disposed in an outer wall of the bladder to

facilitate the collapse of the arcs that pass through the chords of the respective arcs.
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FIG 17 is a perspective view of another enbodi ment of a dispenser of the
present invention. FIG 18 is an end el evational view of the di spens&d /R 2005
FIG 17. FIG 19 is a cross-sectional view of the dispenser of FIGS. 17 and
18 taken along line 19-19 of FIG 18. FIG 20 is a cross-sectional view of
t he di spenser of FIGS. 17 and 18 taken along line 20-20 of FIG 18. FIG 21
is a persP¥IY82Yj ew of the rear plug of the dispenser of BEVSWH089 G 22
is cross-sectional view of the rear plug of FIG 21. FIG 23 is a partial,
enl arged cross-sectional view of the rear plug of FIG 21. 23. APR 2005 WO
02/ 40122 PCT/ USCL/ #6083 iFhugop ghmivievaopietre@lplugempRyséad tlopathevt@vendfoft he

axi ally-extending and radially- projecting legs of the rear plug of FIG 21

i 11 ust T ajkRghds mq\?d{dg,egg hlgihl @Q&g{vi&%@ée @ggah% beBREAINB Y A Gial §Q§réapPlt61|%§P

predet erm ned col | apsed cordi ti on. Is a partial, cross-sect

vi ew of the |.e of . the.rear bl adder illustrating the bl adder in
t he expa}hedg’c?tlﬁ%??'d?eﬂ %lﬁ.msleiiﬁel géﬁﬂéﬁ;d%}d?SS- sectional view of the flexible

bl adder of the dispenser. of FIG _ 17. FIG 27 is a partial, enlarged
cross-sectional vi 8304 1a2gestianghvigy affiee rerpRiug tekenslerayne M'l#IO%FK%U-lO
FIG 28 is a front elevational view of the integral nozzle and slide of the
di spénser of FIG FIG. FAGs a@%niasga pnoss ofthetreandhg vf BlG.dM thoevingfietienl
nozzle and slide taken along line 29-29 of FIG 28. FIG 30 is a side

el evat i onahil ¥t envaefuldrReieividlegrtat ppigston and rigid vial of the 15 dispenser

of FIG 17.

FIGS. 15A-C are sequential side elevational views, partly in section, showing
the reduction in volume of fluid and corresponding expansion of the bladder in the full, half-
full and empty conditions of the dispenser of FIG. 1, respectively.

10 FIGS. 16A-C are sequential side elevational views, partly in section, showing
the steps of assembling the bladder to the vial during stenlization and filling of the dispenser
of FIGS. 2 and 3. |

FIG. 17 is a perspective view of another eimmbodiment of a dispenser of the
present invention.

15 FIG. 18 1s an end elevational view of the dispenser of FIG. 17.

FIG. 19 is a cross-sectional view of the dispenser of FIGS. 17 and 18 taken
along line 19-19 of FIG. 18.

FIG. 20 1s a cross-sectional view of the dispenser of FIGS. 17 and 18 taken
along line 20-20 of FIG. 18.

20 FIG. 21 is a perspective view of the rear plug of the dispenser of FIG. 17.

FIG. 22 is cross-sectional view of the rear plug of FIG. 21.

FIG. 23 is a partial, enlarged cross-sectional view of the rear plug of FIG. 21.



FIG 31 is a partial, cross-sectional view of the integral piston and rigid
vial of FIG 30. 20 FIG 32 is a cross-sectional view of the flexi % App 2zl e
cover and bellows of the dispenser of FIG 17. FIG 33 is a cross-sectional
view of another enbodi ment of the dispenser of the present invention

i ncl udi ngwe B8Rl abl e portion on the flexible bladder forpchagiiidgsa
needl e or like injection menber therethrough to fill the dispenser with a
medi canment or ot her substance, and allow ng the needl e holes to be seal ed
by application of thernal energy thereto.. 23-APR 2 05 WO 02 12

PCTI US01/ 46089 Detl‘léﬁ7e4d15|9é’§6ti‘%1%‘i’%ﬁﬁ%@%ﬁéwﬁr%%@é& E‘r?b&?a‘fi%rﬂnglﬁ afys 1,

there is shown an ocul ar treatnent apparatus 8 that nmay be used in

conj uncpraectisigtihgwoidihe peampbig, of Shgwal ggﬁéﬁfamg thedtexilge bladderconfaambdly with t he
present invention. As seen in FIGS. 1 and | A, the treatnent apparatus 8
conpri sefgarihotsileg ihZhé patetbriiByd bsllagestecaldityorl- shaped in cross section,
and defines an interior cavity 14 and an eye <cover 16. Atrigger 18 is

pivotal Iy connect gfabsonepgae, &Qsi- &cheﬁalh%%'o@glel]%oyb@m@réarg a’x%, and

i ncl udes at the other end an arm portlon defining a slot shown

best a fixedly secured wt h| n the sl ot
25, and bf%gewﬁgfatﬁ%%bfgg Itlg?i?e ehprarno%entcé)ﬁ‘aghont he interior wall of the
housing 12. As best seen in 1, the trigger is .10 el ongat ed and
conprises finger diBo¢ess QB‘OF%?CCHO%M%YP%@I@ @Piﬂttlema@ﬁef‘éctbe dispensst pent ' s
hand. An approximately L-shaped spring ant 30 is fixedly secured at one end
to a posiG2Y/. projecting inwardly fromthe interior wall of the housing 12,
and the spring armdefines a knee or bent portion 31 (shown in phantomn
engagi ng an interifG. spif apidlf edlbgel tigggetctichal vianhfa fdreen Nthe 3Rxible

engageable with a rim34 formed at one end of the dispenser 10. An eyelid
bladder of FIG. 26.
10 FIG. 28 is a front elevational view of the integral nozzle and slide of the
dispenser of FIG. 17.
FIG.291sa cross—sectibnal view of the integral nozzle and slide taken along
line 29-29 of FIG. 28.
FIG. 30 is a side elevational view of the mntegral piston and rigid vial of the
15 dispenser of FIG. 17.
FIG. 31 1s a partial, cross-sectional view of the integral piston and rigid vial of
FIG. 30.
FIG. 32 is a cross-sectional view of the flexible nozzle cover and bellows of
the dispenser of FIG. 17.
20 FIG. 33 is a cross-sectional view of another embodiment of the dispenser of
the present invention including a resealable portion on the flexibie bladder for inserting a
needle or like injection member therethrough to fill the dispenser with a medicament or other

substance, and allowing the needle holes to be sealed by application of thermal energy

thereto.



15 depressor 36 is pivotally nounted by a hinge 38 to the end of the housing
12 adjacent to the eye cover 16, and includes a hook 40 fixedly segarsd 2009
t he wheel 27 for pivotally nmoving the eyelid depressor upon actuating the
trigger 18. In use, the eye cover 16 is placed adjacent to the tissue

sur roundi ye wth the eyelid depressor 36 engagi ng 1S

adj acent 9%)@¥4”§cular cul -de-sac. Upon 20 squeezing the tréggg%hié&gthe
eyel id depressor 36 rotates in the direction of the arrow 41, and in turn
noves the tissue adjacent to the eye to expose the ocul ar cul -de-sac.

Rot ati on of the eyel Ddtailed s 86 off shecRrederd-ed hediwngget 27 whi ch al so
uncovers a nozzle 42 formed at the adjacent end of the dispenser 10.

Si nul t aneousl y; t hie B ilntheas insBOwhan @eslat freatnient 3ghacdtug Rehat diaygensed inl 0
away fromthe fixed nozzle 42 to thereby prine the punp of the dispenser, as

S14° 2 | AR08 MRn024i4Rk22, BeH USHIAR089 odpsaibRRdcd Withid hetedet ai |

bel ow. Upon squeezing the trigger 18 and correspondingly extending the

di spenser 10. Wi t,hi n_t he [ : fr sprlng . 0
event ual Ty oI berg s el TG SRR b U o5 SRS Shub Bl Pty

rel ease the extended  dispenser fromthe spring atm. As a result, due to the
resi Pi erf83y Bt g%‘ﬁquh’gUTSPRléedrﬂé‘tcﬁ?% S5¢1qh én%g?féﬁaé ISR VARSI 4 ed BEir t her

bel ow, the extended di spenser contracts or noves back toward the nozzle
and, in dowen]6.r&tegeed Sas pretdlyeromneged atogmgadd0 tovkl barserg 13 vr adtihger22,
substance) fromthe nozzle and into the ocul ar cul -de-sac of the user's
eye. Themd inbiedestad ndlk@Beér epdemarespdrtien 04 db@kink RedrIBNtA agRemddsSin& 1Gr 0, hi s
or her eye and releases the trigger 18, the spring arm 30 automatically

returns é@gizté%f‘a%@e@ isoﬁxéd%sEécﬂ%ﬁp\gfﬁﬂlﬁlitWS]@§2§,@31Wghé MBS id By, 10 the

free end engaging the rim'34. The force exerte y the spring arim 30 upon

returnin to.its orjainal position.al o1 at abl v. ves.the wheel 27 in
he di r dterbfe gpBsdniBel Rap e heR 5 SR R bL ot e 8 e eyel 1 o
depressor 36 to return to_its original position, as shown. The ocul ar
t r edOnerRlougsisrand FOMISISEHERSS SaeRV e géprs'fb%qagér@hkﬁ ﬁTeYJItleyree%le% BRhEde dos age
of nedi canent or other |iquid contained therein.

An approximately L-shaped spring arm 30 is fixedly secured at one end to a post 29

projecting inwardly from the interior Wall of the housing 12, and the spring arm defines a
knee or bent portion 31 (shown in phantom) engaging an interior surface of the tngger 18,
and a free end 32 engageable with a rim 34 formed at one end of the dispenser 10. Aneyelid
15  depressor 36 is pivotally mounted by a hinge 38 to the end of the housing 12 adjacent to the
éye cover 16, and includes a hook 40 fixedly secured to the wheel 27 for pivotally moving the
eyelid depressor upon actuating the trigger 18.
In use, the eye cover 16 is placed adjacent to the tissue suirounding the eye
with the eyelid depressor 36 engaging the tissue adjacent to the ocular cul-de-sac. Upon
20 squeezing the trigger 18, the eyelid depressor 36 rotates in the direction of the arrow 41, and
in turn moves the tissue adjacent to the eye to expose the ocular cul-de-sac. Rotation of the
eyelid depressor 36 is caused by the wheel 27 which also uncovers a nozzle 42 formed at the
adjacent end of the dispenser 10. Simultaneously, the spring arm 30 forces the rim 34 of the

dispenser 10 away from the fixed nozzle 42 to thereby prime the pump of the dispenser, as
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15 O her exanples of ocular treatnent apparatus that nmay enpl oy the B2 900
di spenser 10 are described in U S. Patent Nos. 4,981 479 and 6,033-"’)?%4”L
whi ch are assigned to the assignee of the present invention and are hereby
incorporated by reference as part of the present disclosure. Accordingly,

as may b zed by those of ordinary skill in the based
on the tgggﬁﬁﬁgghhereln t he di spensers of the present |nve%??§ﬂ5“aﬁgb 30

utilized in any of nunerous different apparatus or systens to faC|I|tate
hol di ng and_di spensin medi canents or other fluids, |iquids aor other
subst angessubeshindiurber dewil belaw. R sqyesrargtbe 1ipges| léraad cREEEIWING Show t o
FIGS. 2 and 3, the dispenser 10 is shown partly in cross section to
illustr e:ttendihgtlierﬂispemadr 1©omtlonein Boushey Ebfthe Fbeewd Sheftberspdos arsn géneral |y
cylindrical -15 71VP, 206 WO 02/40122 PCT/US07/ 46089 in outer configuration

and conpfdnesly aixsib%%be@ﬁ@@lmoyn 5@ rid 39T eadikyensbGodhdttB) redease aetbxgendtd exi bl e
bl adder 54 dlsposea within a main fluid chanber 55 of the vial. The punp

assenbl y; ﬁPé;fQSfBg@hdelg E‘}?mggoaqj{nstﬁé‘a *&y toauéjt'oiﬁg'?gq eﬂ9¥ ﬁf Si:gfx‘t%elél@ %%NB%% > Of

medi cane ances containe

slide or 60 for.slidably rec therein the |ston a deflnlng a
o1 et PRI AS S5 bER LT PEEE Dier e oI SO L VR B3 BRS¢ h
a nozzle 58 a one-way valve at the dispensing tip, and a sprlng i ke

bel | owstheagiozaklapdi ingue tefeases hpregpisnomed dopagef enqdicaneniireuthar swbstencehe
other to eject a dose of nedicanent or other substance through the nozzle,

and t o froncte @btdiennd figo fhesdcalar onl-ddieac sfahe heeraveyy. flhem wihen the hear upon
rel easing the predeterm ned dose. The nozzle 5S 10 hernetically seals the

di spensjdihvlel PheQdcul R @rctinsRe AsSiratan g fﬂhﬁqsﬁssortﬂae F%wmeﬂlea?&l thafRSYer 08, thOt her
subst ance therethrough Referring now also to , the piston 56 may be

coroseg s S Ui S SR TRLATE RA h, SUBLAS, LS, Sl ance
rred'l é: anﬁ)@f?éﬁ: eﬁdsiwetngggllgo ‘Haetr?rrnlﬁl ]Lhe f%rceoev%/elgtg y 11¥e 5%%|‘1¥ ?1}13%'0611?3%3 rg;g*emr g
to its original position also rotatably drives the wheel 27 in the direction opposite that of the
arrow 41 and, in turn, causes the eyelid depressor 36 to return to its original position, as
shown. The ocular treatment apparatus is then ready to dispense another predetermined
dosage of medicament or other liquid contained therein.
15 Other examples of ocular treatment apparatus that may employ the dispenser
10 are described in U.S. Patent Nos. 4,981,479 and 6,033,384, which are assigned to the
assignee of the present invention and are hereby incorporated by reference as part of the
present disclosure. Accordingly, as may be recognized by those of ordinary skill in the
pertinent art based on the teachings herein, the dispensers of the present invention may be
20 utilized in any of numerous different apparatus or systems to facilitate holding and dispensing
medicaments or other fluids, liquids or other substances contained therein, such as nasal
inhalers.

Referring now to FIGS. 2 and 3, the dispenser 10 is shown partly in cross

section to illustrate the internal components thereof. The dispenser 10 is generally cylindrical
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15 piston 56 conprises a base portion 64, an el ongated portion 6@ e;%pﬂa§ng
fromthe base portion 64, and a central bore 68 which is in quFaL”}“
comuni cation with the main fluid chanber 55. The base portion 64 is
generally disc-like in outer configuration, and conprises a connecting
flange 70, an annul ar nounting portion 72, a first annul ar 74, and a
second anttf? %*Yfbove 76 spaced i nwardly relative to the figéﬁaéﬁﬁﬁwyr
groove and 20 surrounding the inlet end of the central bore 68- The
connecting flange 70 is configured to engage, e.g., in a snap-lock manner,

t he vi alins2taebnigmgtian cnd casposed iapginp aiemebyiSOne denaraliintigrlgvigl Shged 28 (FI G
2). As shown in FIG 2, the nounting portion 72 and first annular groove 74
recei ve fagxiplemlidier 54 angesed0viaiid amhdin 8Rid ¢HRENRELH vethe, vigl THegupMIRsseA¥RT 62
which 1is conposed of a flexible material. as discussed in nore detai

bel ow, Lch .t Sty J AR 46089 t he
mai n fIS?ga%ﬁ%ﬁggﬁq§%8§¥63?3*§%§&£%%é?§g%ﬁggé% oﬁ%%ﬁﬁgéﬁéfﬁ%ﬁyﬁﬁgﬁéthe
piston 56.is assenbled ta the.vial 52, the cor n ar..groove 76 is

P ocat oo SHPGEECT R 4 P Fhedfttor sBec orpetleb iR SRS Grbove 76
t hereby functions to provide a capture area to_ receive any gas bubbles

i mpr Sperthgred dyausen and Afiinhe pradetermingd dosaegebambamdicrebeiyresetind a Bunhe
bubbl es from passing into the central bore 68. As shown best in FIG 4, the
el ongat exbvpo62 famibd withrgardzslesS Senorerway aalve girthedesp8dsin@tip adrelraadpringeiiteendi ng
bore 86, and a terminal end defining a receptacle portion 88. The annul ar
groove 84iloSvsaBPhNGMInedithe the Rt rdcseRlo BOnbbk&Stovdard 1slstResD eﬁ'éblt @dokd g,

for sealing the piston in contact with the slide 60. The | ateral

ext endi NG rggdé?arggntio? to%l{éé fstllk%'taﬁilc% 91181?%%? 'n%%léoa%fi% tf&'cg gﬁleﬁq{}%gﬁé nchgtﬁ% 68 and

term nates adJ acent n annul ar erior surtrace 0 _ 0 (FIG
i 104 TR GOSN PO G5ORIENbE N IDEBBIR T SR BTS04 and bore
86, and a piston surface 96 for stopping novenent of the nozzle 58 as
desdili bdipringtipgheseabsiths Hispritsg tin of the ditperseorndgiests heaimB danedieamarier
annul ar wall 94 defines a generally increasing outer
other substance therethrough.
Referring now also to FIG. 4, the piston 56 may be composed of any durable
and moldable material, such as a plastic substance and, preferably, the material is suitable for
use in connection with medicaments. A suitable material is a low density polyethylene. The
15  piston 56 comprises a base portion 64, an elongated portion 66 extending from the base
portion 64, and a central bore 68 which is in fluid communication with the main fluid
chamber 55. The base portion 64 1s generally disc-like in outer configuration, and coniprises
a connecting flange 70, an annular mounting portion 72, a first annular groove 74, and a
second annular groove 76 spaced inwardly relative to the first annular groove and
20 surrounding the inlet end of the central bore 68. The connecting flange 70 is configured to
engage, e.g., in a snap-lock manner, the vial 52 defining a correspondingly dimensioned
mounting flange 78 (FIG. 2). As shown in FIG. 2, the mounting portion 72 and first annular

groove 74 receive an annular flange 80 and rib 82, respectively, of the pump cover 62 which

is composed of a flexible material, as discussed in more detail below, and which thereby seals
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15 diameter toward the distal end, and slidably engages the annular jnterior
surface 92 of the slide 60 as descrlbed in more detail below in conhdditRdhd
with FIG 7. As shown in FIG 3, the piston 56 further includes two

generally symetrically-located hook portions 97, and each hook portion 97

defines i g g@mpination wth an outer surface 101 of the P8R0 PHosy
respective slot 99. As described in nore detail ?0 below in conjunction with
FIG 7, the sllde 60 is reciprocally disposed within the slots 99 for

al | owi n rel.atj nove t .of e st,on Wt hi slid tuation of
e punte SHAEEI S o 06 viel 6. ABRIHE Bowhis HS 2 S THepE Edhmosed of
any SUItab|é dur abl e, nol dabl e, sonewhat flexible material (in the

conf i guessemblediip 8reevinl Lnthe seeond anglay koens 7aislogaigd adfacerido pheavalp fldch as a
plastic material, and currently is conmposed -17 2:1 APR 2005 \VTO 02/ 40122

PCTI USO 34140 89. Cﬂhe aedvat anhdbr pwhoeh7hésrebe dandtionsd povide coappat iatdagowi t h
medi caments, such as those nmaterials sold under the tradenmarks VELEX and

LEXAN, Péatﬂhze sk Mbﬁ&qm‘ﬁﬁﬁﬂ@'msp%e%%ﬂhﬁ ﬂ@m&nﬂmefchﬁ’mb&lséﬁd% GreMy The

nozzle 58 is preferab y one piece and conprises a truncated,

coni gal 98 sc portion 100 di sposed 5 coaX|aIIy
mﬁth§thgw26§§%5? Iﬁgg;ﬁgﬁﬂ g?%ﬁmgﬁgmgﬁggndlng radially therefrom It wll be

recogni zed t hat the conl gﬁ? ortlon 98 and gISC portion 100 may be
mol ded t oget her sé%a sfttélp COPHeEHd RRARRAC SOTPTIET WIS i ses a
tapered outer surface 102, a partial central bore 104, and an engagenent
port i ongmese 8ﬂrrﬁelat¢a¢lbr@24temi@m g@rb 860w atorminel gridndafminge reseplaele @ori $8.108

whi ch is dinensioned and configured to allow flexing of the tapered outer 10
sur f ace Th 2nrivlartdheodi J4ei€ tofipnéd tohecdvs oyeal 20 (FIThe) enghgearptripgifdi on 106 is
configured to mate with the receptacle portion S8 of the piston 56,

descri b?é?ihﬁb QYeehi btBn GPERREE MR the BilieFd0G Thedate AMY SR SES e 3 6t1§ Hf‘fh% ed
conical configuration termnating in an engagefrent surface 11

!slt lr g(li;r g(%l%ﬁim djcaf 01§3§'uth %he cegl}rg%lae erggna%(h; % xginsake%%[dﬁa%entet%%%ga?%ﬁp%l??}snﬁﬁgaCe fliéGZ
the noz@ %f ‘Ehse S ge(:: 86 YPeIg} \%.tAs r;hown best in FIG. 4, the receptacle portion 88 comprises an
annular wall 94, a tapered portion 95 éxtending between the annular wall 94 and bore 86, and
a éiston surface 96 for stopping movement of the nozzle 58 as described in more detail below
in connection with FIGS. 5 and 6. The annular wall 94 defines a generally increasing outer
15 diameter toward the distal end, and slidably engages the annular interior surface 92 of the
slide 60 as described in more detail below in connection with FIG. 7.

As shown in FIG. 3, the piston 56 further includes two generally
symmetrically-located hook portions 97, and each hook portion 97 defines in combination
with an outer surface 101 of the piston 56 a respective slot 99. As described in more detail

20 below in conjunction with FIG. 7, the slide 60 is reciprocally disposed within the slots 39 for
allowing relative movement of the piston within the slide upon actuation of the pump.

Referring now to FIGS. 5 and 6, the nozzle 58 may be composed of any

suitably durable, moldable, somewhat flexible material (in the configuration wherein the

nozzle and body are made of one piece), such as a plastic material, and currently i1s composed

-17-



5 the guide wall 94 and engages the piston surface 96 to term nate farther
novenent. It will be recognized that a variable stroke volune 113 i 4 APR 2005
defined between the engagenent surface 112 of the nozzle 58 and the piston
surface 96 of the piston 56. As illustrated in FIG 3, the naxi num stroke

volume is fil by the maxi num ext ensi on of the engagenen f o 112
fromthe B?@P&g&gﬁrface 96. ?0 As shown in FIG 6, the disc$gzﬁkwgﬁ%ibo

conprises an annular nounting portion 1 14 for affixably nounting the
nozzle 58 to the punp cover 62 and slide 60 (FIGS. 2 and 3), and al so
conpr i ses aamgiept! viliieh hay bach dopad wayecwhipatible Wit mashdrarerd s lsuetnarctbese

t heret hrough. The nounting portion 114 conprises an annul ar thickened

por ti on rhi@riaRdold undectke padémans AN EX 2p6 SEX AT v vheddithoGeaanul ar
grooves 122 and 124. As shown in -15 ?2_ APR 2005 WO 02/40122 PCT/ USO / 46089

FIGS. 2 @@gtri%,c%%gn?g?g&t@gf@c Rﬁ’féeg‘%g%okﬁe?gr%f}in%%rgg}’tﬂ%ﬁ@@egﬁxlnﬂgi&ééarxgig(s of

t he punp cover an e annu slot 124 s configure

Ch0® S SSPSSPENIAL Lo SRR GHE R SHMIOH 50, BRLLoARa12R BLDe o1 e

crevice 130, enployed, e.g., for easing assenbly of the slide 60 to the 5
nozzPe 5®axpHy vithghe tagcalshapedprrtian guy seiepding sadially derdraa Hovilisn 132 of
the tapered outer surface 102, and provides fluid communication fromthe
vari abl ees¢groked thrailthereoridd shayredugintion B axll disc parttano) 0108y be ntohdedt tapehed
outer surface. As illustrated in FIG 7, the slide 60 defines a tubular body

and my Qeep&eBOSEfE @hicdl-Sidpel bt @ngRised a tfjRred@ser btede abOVLpAtii41h
respect to ?he nozzl e 58 (Ff%g.@ 10 5 and 6). Asa%gscribed above éﬁé

ferri I , | ' ' I 3
rererring g Ilslgcﬁg ?%J; agfj S?tﬁ ené%%n‘?&'ﬂ ]ggmggglg)r@ren b ggﬁla@@elﬁ%%og% 1(54”1%f19§1at% Lf %g e

92 within on and” enga ortion the nozzle

et  nes B ot K uRE R hehelRebor FUETga BrTPeAIRes 8] Brder-ur Shosed
between a first transition zone 138 of relatively rapid increase in
di artét erswighe ] & BeboAdettioarndits a0y dnl- Tho cagagegicat pPolop ods eentigured to
mate with the receptacle portion 88 of the piston 56, described above in connection with FIG.
4, and comprises a truncated conical cdnﬁguration terminating i an engagement surface 112.
As illustrated in FIGS. 2 and 3, when the piston 56 reaches the end of its stroke upon
dispensing a predetermined dose, the engagement surface 112 of the nozzle is received within
!5 the guide wall 94 and engages the piston surface 96 to terminate further movement. It will be
recognized that a variable stroke volume 113 is defined between the engagement surface 112
of the nozzle 58 and the piston surface 96 of the piston 56. As illustrated in FIG. 3, the
maximum stroke volume 1s defined by the maximum extension of the engagement surface
112 from the piston surface 96.
20 As shown in FIG. 6, the disc portion 100 comprises an annular mounting
portion 114 for affixably mounting the nozzle 58 to the pump cover 62 and slide 60 (FIGS. 2
and 3), and also comprises a slot 116 for the passage of fluid or other substances

therethrough. The mounting portion 114 comprises an annular thickened portion 118 and a

neck portion 120 disposed between a pair of annular grooves 122 and 124. As shown in
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15 increase in dianeter. Referring nowto FIG 2, it will be understgqod that
during relative novement of the nozzle 58 and the slide 60 away fr&aAPRE0
pi ston 56, the annular wall 94 of the piston (FIG 4) will engage the
second transition zone 140 (FIG 7) in sealing engagenent to thereby force
fluid COF\R@IUQﬁglz\QJI thin the variable stroke volume 113 intoptigss]/alyse16 of
the nozzle tip. 20 Wth reference to FIG 7 and as descri bed above in
connection vvlth FIGS. S and 6, The slide 60 defines a term nal end 128 that
includes_an annular ridge 142 configured to engage the creV| ce 130 of the
nozzl e BEGSAS2ahdine Pﬁnﬁ@gerog\'e lt—ﬁelsaﬂlﬁ%@ir%t%mgaswtﬂﬂ?el?@q fdlee BOMP QoY 9és a
flange 144 that is configured to engage the hook portion 97 of the piston
56. 21 (FIR4 82008 a2 AG1R 2 2PET¢diSGu 4608 g fteG c@raippidngy aonhigaed sect i onal
view of the flexible punp cover 62. The flexible punp cover 62 nay be

conposeekrfinarid GuFiahl 2.8 dfeisd dlide (and. T)l exd HoemBRG! 8] the Stiiflar @80aN
el astoneric material. Preferably, the punp cover 62 is corrposed of a thernio

ﬁ%ﬁiﬁr'a?}%"f %%i\l%@' B B 830 o nﬁ"iﬂp%%?2“9?Eﬁ%lf%%ﬁ%@ﬂ@fef?@aﬁ&é{b‘éﬁé dee
I T Y
Dot 1 SBett Rk A% 8 Dl R TSl R RET Pl GRS A8 5T e cover

150 W|nch cooperates with the slot 116 (FI G 6) to I‘OVI de an el astic valve,
as  descvitsed BurcEreViSer S GerEBhHEstaroRomithh Vbl Brokagolaatct | blepugbove | n

connection with FIG 4, the nounting portion 146 conprises an annul ar
fl ange 8@ dikaporfipt 4 00td thenapehe i@emmuifaté.ng gr oove 72 adj acent to the
nmounting flange 78 of the vial 52 (FIG 2). As shown in FIG 8, the rib 82

defines in cross sgctiuerated fHRIGEat @d sEed b0 abisdiaPRbeler hesAMAGHhAGHE 0 t he
configuration of the annular groove 74 of the piston (FIG 4). Because of

the I eSEhlBple At S0k ok TBLEE Llor bGP GONAT, Bt bR ANBYLET

flange8 be s ﬂy over5|ze i or to pr e aresilie

NS s, 0 A0 RO B8 PRLTELE 40 SOl ah s s i S 10

por t Onm]é?dse seu)r(ltasen 8§ \N?t%lmlenr(]:htﬂ?eeplggg%té arJ % e%ggczelrr?er}lt %)gglo%nl%éi of the nozzle 58 are
disposed after assembly of the dispenser 10. The inside surface 92 defines a bore 134 with a
neck portion 136 of reduced diameter disposed between a first transition zone 138 of
relatively rapid increase in diameter, and a second transition zone 140 of relatively gradual

15 increase in diameter. Referring now to F1G. 2, 1t will be understood that during relative
movement of the nozzle 58 and the slide 60 away from the piston 56, the annular wall 94 of
the piston (FIG. 4) will engage the second transition zone 140 (FIG. 7) in sealing engagement
to thereby force fluid contained within the variable stroke volume 113 into the slot 116 of the
nozzle tip.

20 With reference to FIG. 7 and as described above in connection with FIGS. 5
and 6, the slide 60 defines a terminal end 128 that includes an annular ridge 142 configured to

engage the crevice 130 of the nozzle 58. As shown in Fig. 3, the opposite end of the slide 60

defines a flange 144 that is configured to engage the hook portion 97 of the piston 56.



nozzl e cover 150, and conprises a plurality serpentine or inverselyqCcymg
portions 152 which function to provide resiliency in a direction generally
parallel to a central axis 154 and sufficient spring-like force to either
drive the piston or the nozzle away fromthe other and 20 return the piston
to the top, of | stroke upon di spensing a predeterm ned d .

medi canen ]OO'IEZ/Jgﬁizer subst ance contained within the chanber q%?/ﬁ%é?é?srgi ng
also to FIGS. 2 and 6, the nozzle cover 150, when nounted, is dinmensioned
and configured to resiliently engage the nozz|le 58 and slide 60, and

i ncl udes the annul BYGr§ gericis asxasenaiiirgahypal dfyhe fevble ruaiseovenhbagéhent
portion 156. The di sc engagenent portion 156 is di sposed between a slide -20
221 A. PR {280 8e pWWDBpG244042 ok GF/dOSPosA6B3 0y ehgadge nesitierp and fleriblsBatndl, auetozzl e
body engagenent portion 160- Referring also to FIG 6, the nozzle body
engagenRty RstdnRsli RBteria). CRRE MY efle hAmPnYReest R ohpReI RS DUbBko-SHEdaCe
102 of the nozzle 58 to thereby forma nornally-closed, one-way val ve

t her ebet C in E i 0SS~ ' ' of
the nossl Bt By ARLE N PR Rl ds ety Ly R BB AR AT SO RS
direction_fromthe di sc, engagenent rtion 156 toward the i spensing tip
161. Thé’r}é{“’é‘&&?al(3‘5?8é‘t‘}?a@;s‘g‘ﬁgngﬁd%“slg‘gee]&‘fl?Wﬁﬁﬁcg{%d\é\ﬁ#ég@rﬁeTgﬁ@gsﬁ’d}?’iI e
engagenment portion 160 facilitates the rel ease of the nedi canent or ot her
subst ancebbdir diigpumiheovsné2 wayrustsveenpertmgd dyon héd, el ishgas eartioantdl and a
interface between the relatively flexible nozzle engagenent portion 160 of
t he coveafozaledotérel I0aphichdosperhie evithQRe sibt 1 Ie(F1Gz 8} ® odyle ad @lagtic balve, as
simul t aneously preventing air or other gases from passing through the valve

in the RPERASEHHEEIENIA coldtcBES MdEances Walshictdifeh 2860 RADnBEctioR8yith
bel ow- nmenti oned patents incorporated by reference herein. In operation, as

d ib i | i L. of 2t h ial 52
ot he. SHCAR N AN AR L diorieel o ab Al nddee soTPABE Ml 1P 11 #)
shomg in FIG 2 into

t

) h osition shown jn FL%& i gor i \ rz%é e.g., by
Ser Ul i BoHTReEpor) Seb i (e mowng fhaee ACphihearal F i 2 SshePia i nto
the variable volune fluid ) )
FIG. 8, the rib §2 defines in cross section a truncated conical shape corresponding to the
configuration of the annular groove 74 of the piston (FIG. 4). Because of the resilient nature

of the matenal of the pump cover 62, the annular flange 80 may be slightly oversized in order

to provide a resilient fit with the vial 52 and piston 56 and thereby, in combination with the

—
h

rib 82, hermetically seal the main fiuid chamber 55 (FIG. 2).

The bellows portion 148 extends between the mounting portion 140 and
nozzle cover 150, and comprises a plurality serpentine or inversely curled portions 152 which
function to provide resiliency in a direction generally parallel to a central axis 154 and
sufficient spring-like force to either drive the piston or the nozzle away from the other and
20 return the piston to the top of its stroke upon dispensing a predetermined dose of a
medicament or other substance contained within the chamber 55. Referring also to FIGS. 2
and 6, the nozzle cover 150, when mounted, is dimensioned and configured to resiliently
engage the nozzle 58 and slide 60, and includes the annular rib 126 extending axially from a

disc engagement portion 156. The disc engagement portion 156 is disposed between a slide
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chanmber 113 fromthe main fluid chanber 55 via the central bore 68 and

| aterall y-extending bore 86 of the piston. Referring now also to RIGSPR 505
and 8, as the piston 56 noves toward the nozzle 58 (or vice versa); the
fluid is injected through the slot 116 (FIG 6), along the 20 fl attened
surface 132, .hgimeen the tapered surface 102 and nozzl e bodyrgRIpHREENT
portion 160, and then outwardly of the nozzle tip. Further detalls of punp
assenblies that nmay be wused in the practice of the present invention are
described in U S. Patent Nos. 5,944,702, 5,875,931 and 5, 746,728, which are
assi gne@hEagertat RuHen As% peheaozde PAY preaswnent Daam On Relemineals el €hy
expressly incorporated by reference as part of the present disclosure. -21
?a "APR620G8510z¥©b02y 40d22mPaTpdusoh 1 46 389nlipared tv eirgagg ehedfiperhé opignparface
configuration of the illustrated enbodi nent and as indicated by the arrow
i ndi cat i10g of e featle 58fto ileéts fohav ihaimbllGclded, ohe-viynpedt thetebeiveeh| avean
fairly straight path extending in a direction parallel to the axis 154 from

t he vari trF ek | > oA YL ACES : engagenent
portion0§ %%1?ﬂ?ghgﬁxgﬁgggF%%éT%g¥ﬁ%n%%§ng?§%g%E?ﬁé’one-agém%gﬁge formed by

the [nterfac f the nozzl e engagenment portiion 160 f the ver t he

{ apet odSLEDy Stirrats sk A gS aror R dinsoShedlaer) poiinst Rer wefiBe y
straight and smpoth fluid flow path allows the punmped fluid to flow through
t he nozgispeRiipdtip g6l at he slaguplixt-deaenprarpsssctianal udines@irige neg@der force to
di spense the fluid and otherwise facilitating precise control over the type
of fl ui dngdgemenopdreoribt faditates threrctaspabe ngdicapentsarchhdGubsameniioogh over
drop size, flow velocity, or spray droplet size, spray pattern, etc. Yet

anot her fadvatvagealoé fdrhrdibyl s tloabaed RUAMacRIRd g8 bafiee thesreldtatlytiginel | ows
148 is sealed relative to the vari abl e-stroke volume 113 to thereby prevent

any of H?Ez]e Ei‘?&ﬁg%@{?wﬁ%n ?8(5‘8{;}1%‘&%&%5@%1&9 %r@cii 96 '1:0?0%54”'1‘?02%1}%932{ i gg

fromcollecting~in e space etween the bellows an e piston or
n be.seen,. the 90. f or

As e. -ring or like seal ns.a 15 fluid-tjight seal

et H2on O P ukiCutubteNg s te S R cbeRetRg ottt #Y B PEom ng 30
opposite direction, in accordance with the teachings of the below-mentioned patents
incorporated by reference herein.

In operation, as described above in connection with FIGS. 1 and 1A,

movement of the vial 52 in the axial direction causes the piston 56 to move from the position

15 shown in FIG. 2 into the position shown in FIG. 3 (or vice versa), e.g., by actuating the
wigger 28 of FIG. 1 or other actuator, which draws fiuid into the variable volume fluid
chamber 113 from the main fluid chamber 55 via the central bore 68 and laterally-extending
bore 86 of the piston. Referring now also to FIGS. 6 and 8, as the piston 56 moves toward
the nozzle 58 (or vice versa), the fluid is injected through the slot 116 (FIG. 6), along the

20 {lattened surface 132, between the tapered surface 102 and nozzle body engagement portion
160, and then outwardly of the nozzle tip. Further details of pump assemblies that may be
used in the practice of the present invention are described in U.S. Patent Nos. 5,944,702,

5,875,931 and 5,746,728, which are assigned to the same assignee as the present invention,

and are hereby expressly incorporated by reference as part of the present disclosure.
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t heret hrough and into the bellows. Simlarly, fluid-tight seals are forned
at the interfaces of the cover 62, nozzle 59 and slide 60, includifhgdprr 2005
fluid-tight seals at the interfaces of the slide engagenent portion 158 of
the cover and the slide 60, and at the interface of the annular rib 126 of
the cover and the annul ar groove 122 of the nozzle 58. Referring nowto
FIGS. 9 aMtP 9%012he vial 52 is preferably conposed of a suf’FﬁBﬁx‘)”fﬁ"ﬁ?d and
nol dabl e material, such as a rigid polynmeric material, e.g., polycarbonate
or polyvinylchloride. Preferably, this material is selected to be conpatible

with a wide variebyeafvande camepusap sordipuastidnnatths dludtrared embddem e adeimar k
Lexan of the General Electric Corporation of Pittsfield, MA The vial 52 is

tubul ar gkny conts Qf hat ArRR RREGRIBE (588 o2RALRUSK in 226 2 1APR.RPOP 1WA BRL40122
PCTNSO01/ 46089 wall1 77 that defines the main fluid chanber” 55, the annul ar

nountin | ange .78 dj.scussed . abpve..in _connection. w FIGS. 2. a 4, .and an
annul ar %c%ﬂﬁ’e%%lﬂg pﬁgjr ?}ﬁl%jﬁl%ﬁ af@rer?telan Sf' aglﬁia{%ot %%Sgﬁstléﬁéchodl%e \t’aﬁba%ga’l SztaIiOke
relative to the nmounting flange 78. The main fluid chapber 55 is

di mensi JREENG héh qveatheitipered Jupieges ribegheassneahpationd Opr baaigdythe s41 Huant i ty
of a fluid to be 5 dispensed, such as a nedicanent; along with the flexible
bl adfer abd beFyd€an tB9 oxki-seyssled formednpr tiedetednte dicthowozZIhengapentenhpgorfibaige 78
i ncl udes an annul ar ridge 164 for nmounting the vial 52 into sealing

engagenfithart der hitethRaZrehl Gamerfaded M Gnd)0Bdtthphexeanbbdd TRYeRNely of the
cover during use of the dispenser 10. As seen in FIGS. 2 and 3, the nounting

port | on skt g{m%&ﬁ Boffi 2 0% dath SRRALEDRMRBIHELD A0S dBBFEN it Rz LGP iGSt on

56 and the Tl Vi a _ forma -tight seal.
per i pheraPiyY Sule Hoaae o BeRaT KREIARY (REr 1 T GheToh A P CPOSLEE Ut anot r
portion 170. An annular ridge 172 is provided for engaging the flexible
bl adder f@aliangpregyse contrplsovge derty ped! Hud ey (b ewittadié thadispensae & sret er
portion 170 and annul ar ridge 172 15 function to allow hernetic sealing of
t he lfrai s tbuird ckadtersiZebilafvtvelocassentiryy dfopidieize] giraypattern, etc.
Yet another advantage of the illustrated pump configuration is that the bellows
148 is sealed relative to the variable-slrbke volume 113 to thereby prevent any of the
medicament or other substance contained within the chamber 55 from collecting in the space
between the bellows and the piston or slide. As can be seen, the o-ring or like seal 90 forms a
(5  flmd-tight seal between the piston and the slide, thus preventing any fluid from flowing
therethrough and into the bellows. Similarly, fluid-tight seals are formed at the interfaces of
the cover 62, nozzle 58 and slide 60, including fluid-tight seals at the interfaces of the slide
engagement portion 158 of the cover and the slide 60, and at the interface of the annular rib
126 of the cover and the annular groove 122 of the nozzle 38.
20 Referring now to FIGS. 9 and 94, the vial 52 is preferably composed of a
suitably rigid and moldable material, such as a rigid polymeric material, e.g., polycarbonate
or polyvinylchloride. Preferably, this material is selected to be compatible with a wide

variety of medicaments, such as that sold under the trademark Lexan of the General Electric

Corporation of Pittsfield, MA. The vial 52 is tubular in configuration and comprises an outer

9.



As al so described further below, an annul ar groove 174 is provided for
retention of the vial 52 during filling of the main fluid chanbep%iﬁ 7005
Referring nowto FIG 10. the flexible bladder 54 may be conposed “g%y
suitably flexible material, and preferably defines barrier properties to
prevent tagng?ﬁ§ﬁge 20 therethrough of vapor, noisture anggas; Qo ease of
manuf act ur e, e material preferably may be nolded and is conpatible with a
,,Vvide variety of nedicanents or other substances to be contained within

t he chanmber 55, and therefore in a preferred enbodi nent may be formed of a
rubber ovallsyhbredsimes thepapin ¢ ehamier vel fhe appgar pexnireilppdedtfedisguseday be
conposed of a thernp-elastic material, such as the styrene-butadi ene

el ast omebosoinctounneaiontvigh FGEenmadid, 228 22 a2ARo200Sidd\ioro@d 462 R2nmPChh B0 1

/ 46089 KRATON as di scussed above in connection with the punp cover 62.

Si mi | ar lypodivte@ii Ahge viaPlethtiv @he iukingdonde ks YhSkAR BXidomMaamhepys fshe AES
Conpany, " ALCRYNT or HYTREL owned by the Dupont Conpany of WI m ngton, D.E

and SAR ) ~he. I ) . ials
are on|?hgégﬁ%?§§§?HH%%§3%B§Méﬁ%&ﬁﬁg?‘e %ggbgn?%gﬁ&%gﬁgﬂgg%ggiﬁVﬁg%S%n t he
pertinent art based on the teachings. herein, .t . flexihble, bl adder may be
Pates of SRGMA. St GRS BT AP BT i Dectols Pt SRATE, 20ARReeg b become
known for performng the function of the flexible bladder as disclosed

her ei n. niaye dp@llgreégver Thelmenbioe Reges Soncludes rawuler ridge dat femmowmefthexi bl e
bl adder 54 is nmade of a resilient material as described above and is nol ded
in the expaddec el ¢igapemertGvitcthe ndizigtyyer WAERI € dl)l aadpech enting ke vamener
described further below, the resilient bladder tends to force itself

out war dloy tiehvel Budtl e Jffiey BaSRsdrN®. L LSV LEFES thg B dhe HRBEnOhor@bper
fluid in the main fluid chanber 55 in conparison to the pressure in the

interior,pf e. bl adder Loni L Y 0, | ure.

i 1 er ot P o HREeFREF Frempg et PR LAr Tk SACATLARE 1fhoh b BB LBSUAR 52 1 ey
gaseﬁ or ﬁggorg Iocqted within the interior chanber of the bl adder 15

t hr oligh 19 HEDHT BYifeheldrdt herwi se into the main fluid chanber. As a result,

t he di spensers of ) ) ) ]
As shown in FIG. 94, the annular connecting portion 162 comprises a tapered

end 166 and a peripheral groove 168 épaced inwardly therefrom on an increased diameter
portion 170. An annular ridge 172 1s provided for engaging the flexible bladder 54 (FIG. 2)..
As described further below, the increased diameter portion 170 and annular ridge 172

15  function to allow hermetic sealing of the main fluid chamber 55 after assembly of the vial 52.
As also descnibed further below, an annular groove 174 is provided for retention of the vial
52 during filling of the main fluid chamber 55.

Referring now to FIG. 10, the flexible bladder 54 may be composed of any

suitably flexible material, and preferably defines barrier properties to prevent the passage

20  therethrough of vapor, moisture and gas. For ease of manufacture, the material preferably
may be molded and is compatible with a wide variety of medicaments or other substances to
be contained within the chamber 55, and therefore in a preferred embodiment may be formed
of a rubber or synthetic rubber. Alternatively, the flexible bladder 54 may be composed of a

thermo-elastic material, such as the styrene-butadiene elastomer sold under the trademark

3.



the present invention are particularly well suited for containing n%lti§{%%
dose, non-preserved nedicanents or other substances, and in naintaiﬁ#ﬁ
such substances in a sterile, airless condition, throughout substanti al
peri ods of storage, shelf life and/or use of the dispensers. This

advant ageous feature also facilitates in preventing any changes_in the

anbi ent cBRIPHPBAs 20 of the dispenser fromaffecting the dﬁgvgggL%%Wdition
of the main fluid chanber 55, and otherw se prevents the ingress of air,

ot her gases or vapors into the main fluid chanber. The flexible bladder 54
pr ef er al{RA @D oaspdisatissteisabavbar corerectan vtk thapsageooér GasSinslaclly, asteakls,

t hrough the flexible bladder, and thus may be conposed of a single |ayer of

mat er i alsofghldeNds tdSMBRATISKA FIYEX @48 BvRBE NEEPCbidp¥nd, WRCRYN & one
enbodi nent of the -24 22;'PR 2005 M O 02/40122 PCT/U SO1 /46089 present

ot o STAEF RIS 0GR RORRE b HUY SR e

exanpl e der’ wa nay conpri se a
first flexihle layer 177 of an. elastomer that is relatively porous to air,
and a bak% Pglﬂ fFaperny gy be R agsteégnéga%q maierals\ave ARY Eé.eglp,&a% JOXEYRA- nifn and

pol yester conposition, sold by the Dupont Corporation of 5 WIm ngton,
Del awar epayt bratecognized] tat thoed skillethwrthé perginew aai baseTlop thaiteatlangd bgrein. 29 may be
di sposed between a pol yet hyl ene upper | ayer 181 and | ower |ayer 183 to

facilit dlegitdeblesda@maf be iaee basm €fmingrens st hatdplapdtier arvahiret i obie} e
maintaining flexibility. Alternatively, the barrier laver 179 may be

conpose WAV : I 2h] et : ed by the
Dow e caT G e R R et B RO S e e

10 barrier |ayer i? is preferably dinensioned to cover as.much . of th
ol adder vl | 175 28 MReRiRmrE R Bt P crab o ERL OB SBHS B Tagder S
t heret hrough w t hout interffring wth the various functions of the flexible
bl adder 1a®afgPkA Festliept BREER! BedesBRPYWRDOTR8nH AT PIodted 18 i eproded eongitias.
preferably disposed on the interior of the bladder wall 175. Qptionally, the
bar ller Aaqvardeng!nl whencddepsedontiyd manpbatestradwdduntheebdlatw, the mehiliens biddder used
for the manufacture of 15 syringe stoppers, or used in the tire industry. As
may be nerlgniaedityf throarilgkind,|igdunnintfase the pressure of the medicament or other
flmd in the main fluid chamber 55 in comparison to the pressure in the interior of the bladder.
A significant advantage of this pressure differential is that it facilitates in preventing the
ingress of air, other gases or vapors located within the interior chamber of the bladder
15 through the bladder or otherwise into the main fluid chamber. As a result, the dispensers of
the present invention are particularly well suited for containing multiple dose, non-preserved
medicaments or other substances, and m maintaining such substances in a sterile, airless
condition, throughout substantial periods of storage, shelf life and/or use of the dispensers.
This advantageous feature also facilitates in preventing any changes in the ambient conditions
20 of the dispenser from affecting the airless condition of the main fluid chamber 55, and
otherwise prevents the ingress of air, other gases or vapors into the main fluid chamber.
The flexible bladder 54 preferably also provides a barrier to the passage of

gas, such as air, through the flexible bladder, and thus may be composed of a single layer of

material that has a substantially reduced permeability to air. In one embodiment of the

4.



pertinent art based on the teachings herein, the flexible bladder and
barrier materials disclosed herein are only exenplary, and any of ARG
other materials that are currently known, or |ater becone known for
perform ng the functions disclosed herein, may be equally enployed. 20
Referrin into FIG 10, the flexible bladder 54 is}%ﬂ%%ﬁ Io
configurgwpgﬁhgﬁ conprises a closed end 176 and an open end 1 gé?ﬂg?
fluidly conmunicates with a cavity 180. The bl adder 54 defines an external
di anmeter dinensioned to fit within the vial 52 (FIG 2) when in the
expande@rasenidntansan.die slagder $hismomposed o maigyerad 1rpiegal- For gxgmple. ashe

outer surface of the bladder 54 preferably defines a shape or norphol ogy -25
22 "PR 2085aM0iHPIG0E aPCdddB@al 46080 s cispiasetd Aisk flexibée lspere 7doftahat of t he
interior surface of the rigid vial 52 so that upon expanding the flexible

bl adder e)abhag el higxishbRtibt1adEdes u OO hA® 2 borRAthyeP MY RAGLEL b8 nletQhdvi al
t hroughout the interface of these two conponents to thereby elimnate any

il 890 Sey580, PSS RS D A RATERR Sy AR 0098, Uk Sl

nmedi canent “or "o ance vari abl e

stroke yolupme 113 of the pu 50 for_ dispensin erefro I addition, the
out op AR e YRt TIRGY Y BRPt Do aitre T haeer ey EBEnded | S
preferably slightly greater than the inner dianmeter (or corresponding w dth)
of the disgpsedictween aspylydiaylenhuprst dairrddd] brdburesr laney 18R do facditpte sidhgsemtoff or ce
against the vial to maintain at |east a slight pressure differential

bet ween tidiareérdafee o Gl Haddenevadl 0& lfild heinkdi atd €texébilityt heltdrnitdrelQhel0 of the
bl adder and thereby prevent the ingress of air, other gases or vapors

t hroughpt g, 14%:@11@%3999(;&&}395@% dmﬁnﬁld&écﬁﬂaﬁap%ld_Lglf%eldﬁé%zjrpgsig%mve- AS

shown in FIGS® 10 and 11, longitudinally extending stiffeners or r

o STty 138, ShTRIBE A ONA I0hR, PHELREP Lo IR PO o

i i in r ail I
WI |10 be bgrense(r: Ea{ylgre 1d79I is prrtcl%ereabg/e (51%!161’151%%88 \tAc/» cover as much of the bladder wall 175 as

permitted in order to reduce the passage of air therethrough without interfering with the
various functions of the flexible bladder as more fully described below. The barrier layer 179
is also preferably disposed on the interior of the bladder wall 175. Optionally, the barrier
material may be a butyl rubber-based material, such as that used for the manufacture of

15 syringe stoppers, or used in the tire industry. As may be recognized by those skilled in the
pertinent art based on the teachings herein, the flexible bladder and barrier materials
disclosed herein are only exemplary, and any of numerous other materials that are currently
known, or later become known for performing the functions disclosed herein, may be equally
employed.

20 Referring now again to FIG. 10, the flexible bladder 54 is tubular in
configuration and comprises a closed end 176 and an open end 178 that fluidly communicates
with a cavity 180. The bladder 54 defines an external diameter dimensioned to fit within the
vial 52 (FIG. 2) when in the expanded condition as shown in FIG. 10. As shown in FIGS. 2

and 3, the outer surface of the bladder 54 preferably defines a shape or morphology

25



15 in conjunction with FIG 12. To achieve this, the rib portions 182 extend
axially along the interior surface 184 and are approxi mately equallldyA&pHeed
about the circunference of the interior surface. It will be recognized that
ot her configurations of the rib portions 182 and/or |ocations at which the
rib portions may be enpl oyed are contenpl ated by the present _invention. For
exanpl e, tHR%#H¥2hortions 182 al so may extend al ong the i nsi@EVSIH¥4¥e 183
of ?0 the closed end 176 of the flexible bladder 54 As illustrated in FIGS.
10 and I OA, the flexible bladder 54 includes a nounting portion 186 that
conpr i segbaantfuthé@sarhé angiet d8Be fmemmdusthcd htrhe giald walds Do thheupdy adder, an
outer annul ar | obe 190 spaced axially inwardly relative to the flange 188,
and an i - | 9 3 0 I 190 and
e e R0 i S S S e Ty

10A, the_annular, fl ange 1 defines on its dersi.de. an annyl ar, V-shaped
“ndent " TAoBY A e P REe A stk Smbibephie ST R AR BT 78t or feUTE 52
(FIG 9A). In addition, the annular flange 188 is over-sized so that during
i ni tial SBAKbMEEnihe Kompansita@rng force gl ofilie medcamay g5 gdgr subskpee vadimihe

bel ow, the peripheral surface of the arnular flange may 5 engage the

cor r spehanbg nmid tre \griede strdle8vadhimeHd 3 wif die Hang £ Gr BensiDathargiremondage
and/or shelf life of the dispenser 10, the material of the flexible bladder

54 may fademiodl theRvieridlarRdteleor HadtBvbethe ZRx fHeblagds WiRnd0ty eQpadessd ve forces
that it is subject to. Creep, as used herein, refers to a change in

of e wir Pl oINS s L e etk o PO R el dat Wik GESE ART R

of the I ter un ol ng creep ft
mat eri al er manent | eform and | ose | east some. of its ariginal
ol st | oy B R RAHEP A0S PP G B g e GRRPGER 117 FHE RS HE [ ghenser
10. the cavity 180 of the flexible bladder 54 may be subject to |ow |
pr essur lighi RisserudiEisTeadp) hepyecnathe chpmber 3o orderfest ¢raef the bladeeestd thhinpriers
mai nt ai ned by the pressure of fluid filled in the main fluid chanber 55
(FI @ 2)f thehiglnédd ted thetrd¢by drevdne thedngpensair, miher lresesmir népirnddoigh gteor age
and/ or on
bladder and into the main fluid chamber, as described above.

As shown in FIGS. 10 and 11, longitudinally extending stiffeners or rib
portions 182 are disposed along the inside surface 184 and function to provide a supporting
structure about which the bladder 54 may collapse as will be described in more detail below

(5  in conjunction with FIG. 12. To achieve this, the rib portions 182 extend axially along the
interior surface 184 and are approximately equally spaced about the circumference of the
interior surface. It will be recognized that other configurations of the rib portions 182 and/or
locations at which the rib portions may be employed are contemplated by the present
invention. For example, the rib portions 182 also may extend along the inside surface 183 of

20 the closed end 176 of the flexible bladder 54.

As illustrated in FIGS. 10 and 10A, the flexible bladder 54 includes a
mounting portion 186 that comprises an annular flange 188 formed at the rear end of the

bladder, an outer annular lobe 190 spaced axially inwardly relative to the flange 188, and an

inner annular lobe 192 spaced between the outer annular lobe 190 and the flange 188. As



15 a store or other shelf for at |least two or nore nonths prior to use,
during which the material of the bl adder may undergo creep causing aZtZl’lB‘!‘a%[u\QE”
sonme deformation thereof. To properly nmanage the novenent of the materi al
during creep of the flexible bladder 54, and as shown best in FIG 1 QA

the bl addgiy §5,0p50vi ded with the outer annular sealing | obe k@Re@nshshhe
inner annular sealing |obe 192 spaced axially between the outer sealing |obe
and the flange 20 188 so that, when creep resulting from conpression of the
el astomeric or_rubber-like material  occur S, the intra rraterlal pressure is
bal anced v Bekied A Hee anpiler Jarge HS§rictiges amifs §n dgsere P ermtlar f-ghaped i ght

seal] is provided. This nechanical seal can then be maintai ned due at | east
i n part indent Het foatseslinglengassarendivith fioy avexldpyidghd 72 nfigre ade F93. $4).whi ch
creeping material in the outer |obe 190 offsets that of the inter |obe. 005

-27 22 6dRoR 006 a1 2 404 283 RGHelISREA 46889 dASH SHON abenttl Gwith tRAwial B2, out er
annul ar | obe 190 conprises a first angular portion 198 |ocated on one side

of the Et ﬁﬁl F«? glscﬁé%gd ﬁ*ﬁngéod'éqai &L’%e 915}51{691 &éﬁ%c@bﬁﬂ@%%%la%fg@ posi te

si de of Irst angul ar portion ef I nes I rst ut'e angl e
"A" _with respect to a,.center axis in the range of from
apprOxi FEE8F YO T SBORGiRg W}%tgé?@veég% Oérﬁ]%e Yfﬁnfiz Q:ﬁgfwg'rd’gbl y within the range
of approximately O to approximtely 10. The second angul ar portion 200
defines a second ddWing Hhigeeandgr Shellfélﬁ lghe dispepssr 44 the paseriahaf theeflexilde

wi thin the range of approximately O to approxi mately 150, and nore

pr ef er ablagdam 34hinay flbey srange iofordeppr exuahat dleyteitkieand gpmpxdsait ébrygebSthat i ior der
to ensure that during creeping of the material of the flexible bladder 54

the mat eryjedt 1ooTesplhs @RPhexiHTadelstto hrRhhhe idipr&eltyuTshomatehia] RREQRY #e4A and
arrow 205 the first angle Ais larger than t he second angle B and the

flexi bl ?ﬂ CSI hiSn @4dr@lrhemds %?%et%atte{]gl 'IH Ftlc% uﬁﬁé’lowﬂ cr e?»b[ﬁe 192
t in ptu

recei ve e correspon I ng annu oove e-redr g (FIG
r e Cé? v eala‘quct rﬁia}eutah@a}f Ipair%al\epti}r géfoml and Eose aI ieaé(t slcj)wlnee 0 1ts%crjl%gna g'lastlcr]E) ully

Accordingly, after assembly and during filling of the dispenser 10, the cavity 180 of the
fiexible bladder 54 may be subject to l‘ow pressure which causes collapse and elastic
deformation thereof which is maintained by the pressure of fluid filied in the main fluid
chamber 55 (FIG. 2). Thereafter, the filled dispenser may be maintained in storage and/or on
15 astore or other shelf for at least two or more months prior to use, during which the material
of the bladder may undergo creep causing at Jeast some deformation thereof. To properly
manage the movement of the material during creep of the flexible bladder 54, and as shown
best in FIG. 10A, the bladder is provided with the outer annular sealing lobe 190 and the
inner annular sealing lobe 192 spaced axially between the outer sealing lobe and the flange
20 188 so that, when creep resulting from compression of the elastomeric or rubber-like material
occurs, the intra material pressure is balanced in between the two lobes 190,192 and a
persistent, fluid-tight seal is provided. This mechanical seal can then be maintained due at
least in part to the material reservoir formed by the inner lobe 192 in which creeping material

in the outer lobe 190 offsets that of the inner lobe,

7.



52. the outer annular |obe 190 is pressed against the snooth |ntethnnwgw
of the vial; the inner 15 annular |obe 192 is received wthin the
correspondlng annul ar groove 22 of the rear plug (FIG 14), and the annul ar
flange 188 is sandw ched between the rear plug and the annular ridge 172 of
the rigidyvial, us, the inner annular sealing |obe 192 f

mat eri al \}gggﬂngr for the outer annul ar sealing | obe 190up6£® rlﬁ”’lndlcated
by the arrows 204 and 205, the axially-offset |obes cause the material to
flow generally fromthe outer | obe 190 toward 20 the inner |obe 192, and
from both | obes geheriwyintidwar@A; Hie itmiaharlar loknd@0 respriass afirssoptlar t he
material flowis persistently directed toward the inner sealing | obe 192
and/ or aturtiban 98 focavden bB8 side of hier leby 1 9@miand aisacandf drigiuthr tpoglhdn 3@adispetdveen
the flexible bladder, rigid via] and rear plug, regardless of the degree of
creep ofyife lé@&qtg%fder@tﬂ%l'o% TAS £ 8AnHRaSRRNon 1S 1eHARE: nARcELANE VR
position of t outer annul ar [obe 190 as descrlbed above facilitates in
dlrecthg 28 2 2/ PR 200? m9§02/4 122ﬂP / US01/ 4 89 t he forces ¥¥th|n
the bl addh FERE InASAH @ gt may OF At el treh 6 MBI 909 and
205 to thereby maintain the fluid-tight seal throughout the storage,

shel f5- | i fppranchatebadf¥, add mbee prefespensethi Oe rasesifappraximeiel 091, the flexible
bl adder 54 preferably also conprises at least 5 one surface discontinuity
206 t hat, 1n'a{e . B{I’}Q sgaﬂltdr ]atr :ﬂgﬁﬁ)ﬂlﬂogwﬁn&ga E&%ngla@ﬁg%wlf r@“l@lahyt?u' ar
conflgur lon to a predeternlne | apsed configuration to ﬁere

subst anti i mnate_ the volune of he cavit 80 deflned

i nteriort 03#1 %ﬁé%ﬂ hAtERY bF Wit thej 1ppgfs raﬁP’é’&“é’n‘BIv?'dﬁ} MSAPPTPHE ql??é}EbF"éd

bl adder conprises three surface discontinuities 206 |ocated on the interior
sur f ace rh8x wefetddbey Withodee ragd od ppproxmmadle 0y (@ gpabkimaplaced Inetdtritvensite t o
each other. As can be seen, the discontinuities 206 are each approxinmately

equal |y spasgthe cb&bm@%tﬁéﬂm&@m o PR IR RIL1hERS sh8Be mERGiAinsGRBt i nui ties 206

are illustrated in the configuration of a crevice or crack termnating in a
ge”%a' '%) {8k {%Rﬁm‘%g, 8‘?&5110890 {h%tanow Ji@%?ndwvﬁf R PG GhbR RS1aRAPWN.  AS
can n,” the-surface di scontinuitles

than the second angle B and the flexible bladder is axially fixed by the inner annular sealing
lobe 192 received within the correspondmo annular groove 22 of the rear plug (FIG. 14). As
shown in FIGS. 2 and 3, when the flexible bladder 54 is fully received within the rigid vial
52, the outer annular lobe 190 1s pressed against the smooth interior wall of the vial, the inner
15 annular lobe 192 is received within the corresponding annular groove 22 of the rear plug
(FIG. 14), and the annular flange 188 is sandwiched between the rear plug and the annular
ridge 172 of the rigid vial. Thus, the inner annular sealing lobe 192 functions as a material
reservorr for the outer annular sealing lobe 190, and as indicated by the arrows 204 and 205,
the axially-offset lobes cause the material to flow generally from the outer lobe 190 toward
20 the inner lobe 192, and from both lobes generally toward the annular flange 188. As aresult,
the matenal flow is persistently directed toward the inner sealing lobe 192 and/or annular
flange 188 te thereby maintain a fluid-tight seal between the flexible bladder, rigid vial and
rear plug, regardless of the degree of creep of the bladder material. As can be seen, the shape
and relative position of the outer annular lobe 190 as described above facilitates in directing
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t he bl adder to collapse or fold onto itself about each elongated rib 182 to
thereby formin the 15 collapsed condition three fol ded sections or72 g% 005
spaced about 120 relative to each other. As nay be recogni zed by thos
skilled in the pertinent art based on the teachings herein, and |IIustrated
by the adgyd pongh, embodi ments bel ow, any of nunerous other styyehutgs or
configurations may be equally enployed to collapse the bl adder i1nto a

predet erm ned shape, such as the predeterm ned col | apsed shape fornmed by

di scontinuities and el ongated ribs ?0 descri bed above. Referring nowto FIG
12, a cripshresoriton thef bladieoat@thupalhd m2@gial wfthe dirkexdnsloé thedreadaez 06a1d 308
illustrated in schematic. The flexible bladder 54" is capable of collapsing

in the idieesty @RAinehin BeBNG tidBGseal thesa iduethp andect, piasi-lifeamd whonwf tha sol i d
| ines adjacent to the outer wall 77 of the vial 52 (FIG 9) to a collapsed

posi tiony ﬁ%@%@lb” broken lines. The flexible 9 2 2 APR ?005 WD 02140122
PCT/ USO] bl adder 54' is functionally simlar to the flexible bladder

by the prime () ANOBTT RaIg b Bt oyl bagee: K agebBhaEn PR bl ©*

differences in structure exist between the flexible bladder 54 and the

f1 exPbl &1B |<wda@rd15?4?ntmmtyr°%tampﬁa@hww&ﬁqnﬁm&tbé§oliam§e ohthe hladdgs e &d as
being inverted with 5 respect to the discontinuities 206 and generally cover
t he ent itvlmlar asdigertdn onapretitieciimes sollépsgd caffigivatiavalol th@®By subAfanitielly he
discontinuities 206" are illustrated as generally arcuate in configuration,

it will ebginpptieciaimdof thata@bheg0 6SMdddir B inhser SUBObRAdENah e
di scontinuities 206, which al so performthe function described bel ow may be

e rrpl Oye(}lﬂﬁﬂ%&%ﬂfdﬁlﬁ%&&&% ﬂ\fé% ible blggd@r%ﬂﬁ)(ffhgg t%jeet ﬂlgfacé HFSC(HTH)U %O@ ns 1 S

define nmounting s recervin erern 10 correspon |ng y- shaped

porti ong ) of t be und rst ood that

EF scont 19id ebbacREH T HaE | ‘ﬁ%@ﬁ&#ﬁ#f’r b PO P étSPaﬁFdlrﬁfaPé%gt h of
the portions of the wall 208" necessary to collapse the flexible bladders
54 AHd sacachyiere Asas be et trdiponyaniigs des ard 46l approgupdelytaasallivirased he

between adjacent elongated ribs 182. The discontinuities 206 are illustrated in the
configuration of a crevice or crack terminating in a generally flat center portion (not
numbered) in cross section as shown. As can be seen, the surface discontinuities 206 cause
the bladder to collapse or fold onto itself about each elongated b 182 to thereby form in the
15 collapsed condition three folded sections or legs spaced about 120° relative to each other. As
may be recognized by those skilled in the pertinent art based on the teachings herein, znd
illustrated by the additional embodiments below, any of numerous other structures or
configurations may be equally employed to collapse the bladder into a predetermined shape,
such as the predetermined collapsed shape formed by discontinuities and elongated ribs
20 described above.
Referring now to FIG. 12, a cross section of an outer wall 208’ of a flexible
bladder 54' is illustrated in schematic. The flexible bladder 54’ is capable of collapsing in the
direction of arrows 210’ from an expanded position, shown in solid lines adjacent to the outer

wall 77 of the vial 52 (FIG. 9) to a collapsed position shown in broken lines. The flexible

20



enbodi nent of FIG 12, this description is equally applicable to the ,
embodi ment of FIG 1 1. 15 As shown in FIG 12, the wall 203" conpr{2'Ra00
plurality of wall portions 212" extending between each discontinuity 206
and adjacent rib portion 132', and as shown in solid lines each wall
portion 212' forns an arc when the bl adder 54' is expanded. i1l he
recognize&K)Y%Qfxﬁuring col l apsing of the bladder 54" in tth%P$%@9ﬁgns of
the arrows 210", the wall portions 212' becone approximtely |linear and
forma chord as shown in the dashed and 20 dotted |ines, and then inversely
ar cuat e tdgldet béiss fatceidnally sihelad &sthedlekibhebladdgrddr atidris/likeagdeménts exstlabtled, a
| ength Li of the discontinuities 206" shown in solid lines shortens to a

| engt h Liith BROwierefclatimhed] afotlotias Bethd prives (‘O eymbel. eiywaler dwfll ee novenent
of the arcs 212' in the direction of the arrows 210'. Once the flexible

bl adder récgogggk%g tﬁﬁ'sgﬁa%ﬁcg@eﬁ%@s ip:sﬂq%ife By bgﬂée%%é?ﬁ%i%%%ad&épsﬁ%é%zz

PCT/ USOV4 xpan e wa portions eely nove In a

directi ite that.of the arrows. 210" _As illustrated in FIGS. .13 and
1 ¢ he HoaF B0 diaae’ exiriectisttinadie? ppg e ustBbh Rt Bipe by R t b
the open end 178 of the flexible bladder 54 (FIG 2) and to seal 5 the

f 1 exPbl gegegid@dhe Sscemtipuaesd toeandesspereRe cowathg pfge sings-serdiopalghigkoesa(t'h2.
The rear plug 214 may be conposed of any suitably strong, nol dable and

dur abl e afelteewaBLR08’s udlashadispaitinmires 06adre il wtratee. a3.gengelly etchatb eme, and i s
preferably conposed of LexanTM or a |i ke polycarbonate for its

st ress- rafishaibn Bf AP LE afrecihl@ thAfhd? !cblﬁf%irﬂ‘ti@%dl%&hﬁ df @REo W ulties216
and a side wall 218 that, ‘as seen best in G 14A, preferably includes a

t aper ed rik ef .. ng: Ly i g i i ro he.
i Poct: ot OB R E PR S AME el BEVIRUBINELITLE, A
rearwardly of the tapere ortio 20,. a steppe ortiLan 224, a l.ural it
of out weeoppreste Al s T Brbiebs 87 abed wabnphs b’ fhrtaage b 1Y
manuf acturing) _angularly spaced relative to _each other about the axis of

t he 181 ugorssmpraingdpebanpdoppens (@gt Badinhgf trérlgh-t he side wall for all ow ng

fluid communi cati on between the interior
It will be understood that both the discontinuities 206 and 206’ function to

allow for a reduction in length of the portions of the wall 208’ necessary to collapse the
flexible bladders 54 and 54°. While this function is being described in connection with the

embodiment of FIG. 12, this description is equally applicable to the embodiment of FIG. 11.

—a
()]

As shown i FIG. 12, the wall 208" comprises a plurality of wall portions 212° extending
between each discontinuity 206” and adjacent rib portion 182°, and as shown in solid lmes
each wall portion 212" forms an arc when the bladder 54 is expanded. It will be recognized
that during collapsing of the bladder 54" in the directions of the arrows 210°, the wall
portions 212 become approximately linear and form a chord as shown in the dashed and

20  dotted lines, and then inversely arcuate as illustrated in the dashed lines. Accordingly, as
illustrated, a length L, of the discontinuities 206" shown in solid lines shortens to a length L
shown 1n dotted and dashed lines to thereby allow free movement of the arcs 2127 in the

direction of the arrows 210°. Once the flexible bladder 54° has collapsed, the bladder may



15 chanber 1SO of the bl adder and the anbi ent atnosphere. The taper ed
portion 220, because of the increasing dianeter thereof, provides heor,eaxe
of assenbly of the plug 214 to the flexible bladder 54 (FIG 2) an(% def i nes
an annul ar space 230 (FIG 2) located between the plug and the adjacent

surface of t fl.exible bladder. As described above and sh N E .2
and 3. th\aO(Eﬁmgr groove 222 is configured to receive thegﬁﬁﬁjépnégﬁﬁl ar

| obe 192 (FIG 10) 20 and the stepped portion 224 sandw ches the annul ar
flange 188 of the flexible bladder 54 against the annular ridge 172 of the
ri gi d viegpandAmdhlestvald @enidng 2F2 GBay fidelanmbovk4n atdivecsaf epposits dalt bfiie taosvs226
project upwardly and outwardly fromthe stepped portion 224 and are

angul arbypspaced relative to each other about the axis of the plug. The

seal i ng tabs 226 are provided for |ocki ng the pI ug 214 to the vial 52 (FIG

2) and are configuye S 2005 WD 02/ 40
BCT/ USOL/ 46089 t heiss “ﬁtl‘aaeé]gf%@/%l dé? hebef ﬁlﬁ?ﬁe&;m@}’“ses Sl 11n%
pressed %al nst the annular flange 188 of the_ bl adder to_t ereb mai nt ai n

an ai rt Pgheowagred ﬁwaf&drﬂfh@ﬁopsee%w ¢fee Sexibiofyaddep 4 2B eadt tag5ét ed

outwardly as shown typically in FIG 14A, the tabs easily snap into the
annub ar thegilooble blegeni4 dilspomﬂédemdm\ﬂemear, plugend diesigidvmd 02 bdhemsedlugut of
the groove in the opposite 5 direction and thereby form a tanper-proof seal.

The apentuney22GopipRvtdesardyuitblyistdong amaTdbl€ ald @RabletM@enlt irhapaul ar space
230, chanber 180 (FIG 2) and anbient atnosphere, and is illustrated as

bei ng_GeRRk Ak élagggrlqgfye{ 6RO Rk %%g I‘ﬁ‘j‘?)g(fd'ofﬂeg(anm Saff o may

under st at ot I"gurati ons or ot her
be enplo uff|c1en VQ

her ot bPEEReBE P S Rsisf  Proee S S e T o1 P e B B "l aader

54. Returnln to FIGS. 10 and 10A, the_flexible bI adder 54 al so preferably
conpri s@364n ﬁéldWHv?alI%atZQﬂseé?lbéFtIl?r $Baléey rERR Weludent targred ERC™M 90 and

192 for controlling the flow of air between the interior chanber 180 of the
bl atidler 2ahdeambi emradvatipospersieg diTihetey bl the d2@diopmfithé wesershofdhaplugy awper at or
235 projecting inwardly fromthe
annular groove 222 spaced rearwardly of the tapered portion 220, a stepped portion 224, a
plurality of outwardly-protmding pl'ofectide tabs 226 (or bumps for ease of manufacturing)
angularly spaced relative io each other about the axis of the plug, and an aperture 228
extending through the side wall for allowing fluid communication between the interior
15 chamber 180 of the bladder and the ambient atmosphere. The tapered portion 220, because
of the increasing diameter thereof, provides for ease of assembly of the plug 214 to the
flexible bladder 54 (FIG. 2) and defines an annular space 230 (F1G. 2) located between the
plug and the adjacent surface of the flexible bladder. As described above and shown in FIGS.
2 and 3, the annular groove 222 is configiwed to receive the inner annular lobe 192 (FIG. 10)
20 and the stepped portion 224 sandwiches the annular flange 188 of the flexible bladder 54
against the annular ridge 172 of the rigid vial. As best seen in FIGS. 13 and 14, the safety
sealing tabs 226 project upwardly and outwardly from the stepped portion 224 and are

angularly spaced relative to each other about the axis of the plug. The sealing tabs 226 are

provided for locking the plug 214 to the vial 52 (FIG. 2) and are configured to snap-fit within
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15 interior wall of the bladder and having a generally ridge-like |
configuration in cross section. As shown in FIGS. 2 and 3, the endibéFﬁi®%
of the annul ar operator 235 engages the annular surface 232 fornmed at the
base of the rear plug 214, and is disposed between the annular space 230
and the interior chanber 180 of the bladder- The flexible bIE§q§r 54 further
defines a“pPUrAP?ty of support protuberances 236 that are akxtdUNV¥&ted

adj acent to the 10 annul ar operator 235 and angularly spaced relative to
each other about the axis 202. The end surface of each protuberance 236 is
spaced itnnakslliyr drebwl 168 ftie ARG 9Phipdieeigd Prsadd agaRRt BeQindRb fTafod Tar eby
all ow the operator 235 to engage and seal the interface between the

oper at or r ' wWhi:l.g: Skl t sl S i fficie djal
apaci ng Bl pan B ickoy i BuPulb AIRUR 1Y (BT, Bga sl EPRE WATZR e of
the operator 235 in ejther direction. _22-APR.2005 NVO 02/ 4012

T/ 10561 8655 O dhied Seanb bEISUBD FIE 14Reriighs 5% A BHnOeAP Wl | 232
of the rear plug forma tw-way valve allowing fluid to flow therethrough
when t herawye Kerftthaviaphevstsrethgdripsernnpebampyed pyt of dag giogvemt thewpassitdl | y
flex the operator. It will be understood that the rigidity of the operator
is Set diwcabhand fHettbd foin passpetrheoedt epbubie adeenrd 208 poesiss fe fbf erenti al
exceeds a predetermned 5 threshold pressure. Thus, a significant advantage

of the vahiturdidsionbetdah the arﬁﬁlﬁd}ts%iaébszﬁ),_cﬁﬁh%ﬂ MR (F1G L APIH SIGER- at mospher e
Wi thin the inner chanber 180 of the flexible bladder 5 and prevents a

regul ar hange _of . air ., I ses on.vapors ;bet ween the m ey o-at misphere
i thi n OB adaars kbR B e RARR R R b R D atat o, RS Daa
al | ows aig to be dragn into %ge chanber SO u ggog%tpeqsing t he nedi canent

or ot herViSL s IIFEREOF87h AUHE COBUAUARCRS S AT bSHARER-BY BF | ow t he
bl adder to expand and fill the space of the dispensed nedi cament. However,
t he val eaEgyedpiending thapp evidigtest #plnmerof\riipoey phsscherethiranghrig 1t Belipietet ween
the m cro-atnosphere and the anbi ent atnosphere. Thus, the m cro- atnosphere
wi t hOn tchembbanhitest th8fexible tdafdené4di f f erent pressure and/or hum dity |evels
in conparison to the anbient atnmopsphere. A significant advantage of this
feature is that itRetumingto FIGS. 10 and 10A, the flexible bladder 54 also preferably
comprises a two-way valve 234 axially spaced below the sealing lobes 190 and 192 for
controlling the flow of air between the interior chamber 180 of the bladder and ambient
atmosphere. The valve 234 comprises an annular operator 235 projecting inwardly from the
[5  interior wall of the bladder and having a generally ridge-like configuration in cross section.
As shown in FIGS. 2 and 3, the end portion of the annular operator 235 engages the annular
surface 232 formed at the base of the rear plug 214, and is disposed between the annular
space 230 and the interior chamber 180 of the bladder. The flexible bladder 54 further
defines a plurality of support protuberances 236 that are axially spaced adjacent to the
!0 annular operator 235 and angularly spaced relative to each other about the axis 202. The end
surface of each protuberance 236 1s spaced mwardly relative to the end of the annular
operator 235 to thereby allow the operator 235 to engage and seal the interface between the

operator and rear plug, while simultaneously ensuring sufficient radial spacing between the

rear plug and {lexible bladder for allowing movement of the operator 235 in etther direction.
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15 insul ates the mcro-atnosphere fromfluctuations in the pressure and/or
humdity | evels of the anbient atnosphere, thereby maintaining relatively
stabl e pressure and humdity levels wthin the mcro-atnosphere and 2 ans 7005
preventing the ingress of air or vapors through the bladder wall and into
the main Q&thogﬁanber. In FIGS. 15A-15C, the dispenser 10 pgidoh@ks ated in
the full, half-full and 20 enpty conditions, respectively. In FIG 15A the
main fluid chanmber 55 is filled with. e.g., a nedicanent (not shown) that
the punp assenbly 50 nmay punp outwardly of the nozzle 58. Accordingly, the
bl adder Thas,jias cpih beistanathedperater 2561dnd psedaswatl @32 of the rear plsg formhe te-esiybl e

bl adder 54 is shown in an expanded condition whereby the bl adder has
expandedalve allbwplcaeid 16 Aewvbtratigowsh wed aaefidresti-8 pestsed strasmitehelwdsn 1 ui d
chanmber 55. To achieve this result, -33 '2 Ar'y 2005 WD 02/40122

PCTI USOL}, 460891 Al i1 NP8 PRS SBEratd?. Th&i10bd Eifdel- QB0 apihe QWi df0of thBLRMAR the
valve 234 and into tthe interior chanber 180 of the flexible bladder. In

FIG 15C,. .the di nser. 10 is il trated in_an. y, . condition.. As. can be
Seen, -t e BrandRRER Pl it (ol S EG et e OBy SR0 A bR ed)
and substantially conforns to, the norpholo of the rigid. vial to thereby
el i n? natediyd prepsge Shigy a geaHicephreaaizae Pg%/l@evaéwq 230ad it AEREGINSG her
substances therein into the punp 50. Referring nowto FIGS. 16A-16C,

i niti al rdsseibbtgblefmictreatdicspleans enthii0theanner phaipbselB0off the Eexiblezdeddsn)de. g. ,
by irradiation of energy rays, is illustrated in FIG 16A. In particular,

the r ealén@gtbg'eﬂéé régulhd dx@Harige of g, bthex¢keobl adeckethden BRUnIchealdsphand
flexible | adder are partially inserted into the vial 52. Turning now al so

to Fl GS.ifand vifidel B& 40 ohlban9enifgnat. e _eﬂ((irﬁ}%(lieibtllﬁ@ inv%dz?@rallgéas aWh§Bei n the

partially 1nserted position, Is disposed wthin e annul ar groove 168 of

the vial, B2 t hereby farm an air-tight, but not a tamper- proof seal
bt ween e b ontg oo Rrbpphe Do etofh P ohBRRTsft i B

i Splns SN OFEY SARENECBE 51 Rt CERS RGeS B L URCFTE Ther i n.
dispensed medicament. However, the valve 234 otherwise prevents air or vapors from
flowing freely between the micro-atmésphere and tlle ambient atmosphere. Thus, the micro-
atmosphere within the chamber 180 may define different pressure and/or humidity levels in
comparison to the ambient atmosphere. A significant advantage of this feature is that it

15 insulates the micro-atmosphere from fluctuations in the pressure and/or humidity levels of the
ambient atmosphere, thereby maintaining relatively stable pressure and humidity levels

) within the micro-atmosphere and thus preventing the ingress of air or vapors through the
bladder wall and into the main fluid chamber.

In FIGS. 15A-15C, the dispenser 10 is illustrated in the full, hal{-full and
20 empty conditions, respectively. In FIG. 15A, the main fluid chamber 55 is filled with, e.g., a
medicament (not shown) that the pump assembly 50 may pump outwardly of the nozzle 58.
Accordingly, the bladder 54 is illustrated in a collapsed state. In FIG. 15B, the flexible
bladder 54 is shown in an expanded condition whereby the bladder has expanded to displace

the volume of medicament dispensed from the main fluid chamber 55. To achieve this result,



15 The filling of the dispenser 10 is illustrated schematically in BlIZGrBB
wherein the flexible bladder 54 and plug 214 are separated fromthe vial 52
so that the main fluid chanber 55 may be accessed for filling. As can be
seen, the annular flange 188 of the bladder may be pulled rearwardly and
renmoved fromthe annul ar groove 168 of the vial to thereby egg& th%(vial
and acces® A% n f1uid chanber 55. Preferably, this operg Fr1€%%,
carried out by transporting the sterilized dispensers through a sterile
transfer port, and filling the dispensers within a sterile filling machine

of the types issdiaseddirdttioarntenoy 265 itgaegh thd.\alvePatsedstd iN@sthe mtbdd 004 and
5,816, 772. which are hereby expressly incorporated by reference as part of

the pres j T iy VAL e i ‘ \ J 22
R R e R B P o

| . bl adder, d ' be. i ned
Cher of n IS8 Pin BURTCBE L BLERE arn Y I CRaABar S reo LR IR G

36C, upon filling the main fluid chanber 55 with the nedi canent or ot her
subst anc@disybgiantedhyt comieensttadhemerrhalesy pidke pre vrhwdberehn glimawic gyaglags
assenbly are noved into the rigid vial such that the flexible flange 188 of
t he Bl addetead spavewued fomt allenedigenaritor witteh stistanaeniblesin nitdge mifzy Shest seen
in FIG 9A, and the rear plug is pressed inwardly until the sealing tabs

226 are snapped i nRefeph@eBoWIth FIOST NeA aBaUlafial gQVey ol 6 dipehke 1Mvifgd to
thereby formthe airtight and tanper-proof seal. The di spenser 10 may then

be inst %ﬁ%eéwoggiegligﬁgn9g,ul ay HE8ALERE elget}gg e iBudesalihhgg. ??R.Vﬁa or

ot her sui ppar at us”’f I spensin caments or other fluids, such
as nasal_inphalers. In FIg? .1% t% 0 q¥2g) not her, e dinent(ﬁ% pge
di spens&i®® lﬂ?h@%‘?@s@ﬁ? hvehf {? ﬁkj’g A ;lec@?g%el gén@? PR A PR er ence
nunmeral 310. The dLsPenser 310 is .substantjially simlar to t he di spenser 10
descri betladdss e pagiigl !yt Weerégomeo theraalr e ehaniwg noniaes #l &l Gy Sdetidd et he
nuneral "J". or preceded by the nuneral "4" instead of the nuneral 15 " | "%
or piecefegelys ol ghenflereblalblddiet S#neheanh tbé perttellnwrserted pdQtien, is éspeeti vel vy,
are used to
within the annular groove 168 of the vial 52 to thereby form an air-tight, but not a tamper-
proof seal between the bladder and vial. In this state, the dispenser 10 may be sterilized
and/or transported in a sealed condition prior to filling the dispenser with a medicament or
other substance to be contained therein.
15 The filling of the dispenser 10 1s illustrated schematically in FI1G. 16B,
wherein the flexible bladder 54 and plug 214 are separated from the vial 52 so that the main
fluid chamber 55 may be accessed for filling. As can be seen, the annular flange 188 of the
bladder may be pulled rearwardly and removed from the annular groove 168 of the vial to
thereby open the vial and access the main fluid chamber 55. Preferably, this operation is
20 carried out by transporting the sterilized dispensers through a sterile transfer port, and filling
the dispensers within a sterile filling machine of the types disclosed in commonly-assigned

U.S. Patent Nos. 5.641,004 and 5,816,772, which are hereby expressly incorporated by

reference as part of the present disclosure. During filling, a vacuum may be drawn on the



indicate i ke elenents. The primary differences of the dispenser 3 10 in
conparison to the dispenser 10 are that (i) the rigid vial 352 an?sz
356 are formed as integral conponents; (ii) the nozzle '358 and s |de

are formed as integral conponents-: (iii) the flexible bladder 345 deflnes a
snooth ¢ configuration without an), discontinuit f or med
20 thereﬁ%bqg&gﬁ? iv) the rear plug 514 includes a pIuralltyez?BpHag?%
projecting legs 538 for controlling the collapse of the flexible bladder
into a predeterm ned col | apsed shape. As shown in FIGS. 2 1 -23, the rear

pl ug 514nngethaeberg 89)afilz blagdesrto calarsgitye blpddsyedd; th@medwepyoreﬁbﬂgat ed | egs
538 defining a framework within the interior chanber 480 of the, flexible
bladdersﬁﬁnmﬁﬁnobenbmwﬁkdﬁgxﬁhen@pbéHmyéu@ﬁihhehbhmddﬁmdkmMm&er@&edeternined
22. APR 2005 WD 02/40122 PCT/ US011460S9 col | apsed shape. As shown in FIG

21, the currently pgafersradienhed s fidhe tiempeBaa tharhb&EIRWRINtenC| udes
three | egs 538 angul arly spaced apprOX|nater 120 rel ative to each other

about ¢ 5. hRa2h: LS (8300l e ERENLEBA LS Aoduictannet el e

I ntersec nes r oxi rrate

nnes  waFERO ?%Sng?t o g A e e Lﬁ%e? tihedigift edge

542 of each leg is radlall¥ spaced |nmardly relative to the inner wall of
t he ri gimepvedantotepgagamesnebythahe anprenedaent’2obest ReenfingXbP 4. Bididielegar bhianeen
the radi al edges of the legs and the vial. As also shown in FIGS. 19 and
20, thepregsd h3Grdytuatidthaxedidgtabn?®6 shenappied intorplahantien thedBfuf gtdoee
flexi ble bladder a distance sufficient to allowthe legs to control the

col | apsq69foft1{zee\q.«;lf10¢oblh@@t%fomrm@ ahhghﬂoaaﬂd@fhﬁ&%re@ﬂse@pl Tma%n@‘m@ ﬁqbyofhenl n
the illustrated enbodi nent, each leg 538 extends along at | east about

one- hal . (e, oy EUENL BT Ll AL AR ShAUILD. Fl Guer 2uuin the

predeternlne apsed con |t|on der con ornably

engages the out surfaces.of the |legs to therehy allow the main fluid
challer BBEEwE T pRPaR S P Sl B Sr b T b Rnce,  Then  as
shown in FIG 25, upon dispensing all of the 15 nedi canment or ot her

subst ance from t hdnfaos. }1 tireuad pthesgnbedimepieafi the dispenrar of Be presehie

invention 1s indicated generally by the reference numeral 310. The dispenser 3 lQ 1s
substantially similar to the dispenser 10 described above, and therefore like reference
numerals preceded by the numeral "3", or preceded by the numeral "4" instead of the numeral
15 "1™, or preceded by the numeral "5" instead of the numeral "2", respectively, are used to
indicate like elements. The primary differences of the dispenser 210 in comparison to the
dispenser 10 are that (1) the ngid vial 352 and piston 356 are formed as integral components;
(11) the nozzle 358 and slide 360 are formed as integral components: (iii) the flexible bladder
354 defines a smooth cylindrical configuration without any discontinuities or ribs formed
20 thereon; and (iv) the rear plug 514 includes a plurality of inwardly projecting legs 538 for
controlling the collapse of the flexible biladder into a predetermined collapsed shape.
As shown in FIGS. 21-23, the rear plug 514 defines a pluraiity of inwardly
projecting, axially-elongated legs 538 defining a framework within the interior chamber 480

of the flexible bladder 354 for controlling the collapse of the bladder into a predetermined
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fl exi bl e bl adder 354 causes the bl adder to expand outwardly away fromthe

| eas 538. As shown typically in FIGS. 19 and 20, when fully expand ﬁP&Q g
fl exi bl e bl adder 354 confornably engages the inner wall of the rigid via
to thereby elimnate any ullage or dead space and allow all of the

medi canment__ or ot her substance contained with the main fluid 20 chanber 355
to be di spERSEdItherefrom As described above, the flexibl ePbF AFq&I08%8 i s
preferably made of a relatively |ow perneability elastoner, such as a

vul cani zed butyl rubber, or other rubbers. Such rubbers have denonstrated
proven stodlapkéd shapadAeshaanpatlichi2llj thy owittitlapmwifeleedvanbatixpneof of te giresanent s,
such as pharmaceutical preparations and vacci nes, and ot her substances, and

-3E WO Q%bé%}&%%clla@&M?eglégﬂs%%%ntgh%sfs%@edag r&%aﬁ?@'l}t |0 PephRE ke dadi0gmsuch

appllcatlons In the currently preferred i ment’, the flexible bladder

P L L T AT T

expanded condition. The resilient forces within the bladder ply a pressure
agai nst TepePiugingd dsfipgstamproximetelyaplandr sideusiaerhet0 %@dl%m@dﬂaigrmﬁ@ deeat e
a higher pressure in the main fluid chanber 355 in conparison to that of

t he iSnt enioof theahpeandiBO imkr tvaB o tieedd@d .vidAs Az shesulih FIGEhES prnae36.uheradial
differential prevents the ingress of air or other gases or vapors through

ei ther tde fdbefichlielebliaddRIly @padeddhehardlPlelatfle tOtRENES®all BF thet MEdRBd] Ao f | ui d
chanber. Thus; the naterial ~and/or configuration of the bl adder” are

pref er abt%ngre%%'aﬁ%&%o&@néﬁ%%@'ﬂ%\ﬂolé’Bf‘a%éé”b%ngéérf B eibiAa g@:gﬁ%ﬁf ChLgd %’&tthé 0

pr event e fngress alr ases or vapors I nt

or et or R AT TYIER ISR Sl B %'gl?t?ﬁara%a&%em 3

bl adder are exenpl ary and nunerous other materials that are currentl
later bebthel thadlwnibicoblagisr aoisineg suftcini i elion tet leghio cantiek it @ llspsedefehe nay
be equal ly enployed. 15 As shown in FIGS. 26 and 27, the spaced

pr otl@berldndds 12B6hepedeteinaded balapsed norclitore clini the iletrhtetlfemHolde)q'BﬂuL eachlleglder
54 of FIG 10A may be elim nated dependi ng upon
538 extends along at least about one-half the axial extent of the bladder. As shown in FIG.
24, in the predetermined collapsed condition, the flexible bladder 354 conformably engages
the outer surfaces of the legs 538 to thereby allow the main fluid chamber 355 1o be filled
with a medicament or other substance. Then, as shown in FIG. 25, upon dispensing all of the
15  medicament or other substance from the main fluid chamber 355, the resilient nature of the
flexible bladder 354 causes the bladder to expand outwardly away from the legs 538. As
shown typically in FIGS. 19 and 20, when fully expanded, the flexible bladder 354
conformably engages the inner wall of the rigid vial to thereby eliminate any ullage or dead
space and allow all of the medicament or other substance contained with the main fluid
20 chamber 355 to be dispensed therefrom.
As described above, the flexible bladder 538 is preferably made of a relatively
low penmeability elastomer, such as a vulcanized butyl rubber, or other rubbers. Such

rubbers have demonstrated proven stability and/or compatibility with a wide variety of

medicaments, such as pharmaceutical preparations and vaccines, and other substances, and
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the material of construction and/or other structural features of the ]
flexi bl e bl adder 354. In addition, the outer annular |obe may take %2 <RRgH0
different than that illustrated above in connection with the bl adder of
FIG | OA. As shown in FIG 27, the outer annular | obe 490 is 20 defined by

an annul ay, & or thickened portion, and a tapered surquﬁaégg,g,gending
radially 96&2#@?% bet ween the | obe or annul ar raised portion A 0 gn§ t he

outer peripheral surface of the flexible bladder 354. As shown in FIGS. 19
and 20, the annular raised paortion 490 is squeezed agai nst the inner

sur f ace totreforeate; qygnyy arefasd fohfuch appicationpi HathesHTahPisReTehxi al | y

of fset. inner annular | obe 492 being fixedly received within the annul ar
groove S2hoaiman, 2 {erit20h5ddaD362 fsapdRizd PCTHE eSpi4é 08l tdre andavkerend cap
(FIG 23), cause the material of the flexible bladder to creep and/or

ot her W g81lapde@Wh Rediligrt ditaRAF RSl a8derttbiRisab f0:8 1RO addrd 028barily fokard A9 tO
thereby persistently maintain an airtight seal between the flexible

ol adder BERcaRoHS BRI bl Al Bhoes TR BT 863 10 sl dBedib NG

bl adder oth radiall'y conpresse t he ax set ween t he

oA 2 PR £ 0t S 308 o R L COTPESRRCT Bl L s, B v

514 defines three apertures 528 approxinmately equally spaced relative to
each ot KBAMABOIAS WwemERTiENGP thaef Pleugteriop clam%/qri‘*gﬁ of thegpladgert e weElitni ng

t he sealing tabs 226 descri bed above in connection wth FIG 14, the rear 10
pl ug 51l4hdpfesnes ddferannlparerdtothe 16H6soicgieat othe gasesnanaipyrsf thomghlegther the

peri pheral surface of the rear plug and di nensi oned to be snapped into the

armul ar &gy 81488 @fiddeal, bgbtheMiiad ifi&kie madHuid ThamBkirs MeRSehe 3dlemy be
sterilized, tenporarily closed, re-opened, and filled in the same manner as

describ %g,d/%p QYfet Jd?%t?cgﬂgggé Qﬁ@déga%%%ﬂége%ol / Esg@‘f;ttea h@ Hﬂ?rggagg pl’éésu?é.' g\ﬁ%ﬁén'?ial:l GS.

28 and the oz or ned i nt'egra each
T AT RGN S R R S T
the int %91513! a variety of atmospheric conditions. As described above, the preferred rubber
materials disclosed herein for construding the flexible bladder are exemplary, and numerous
other materials that are currently, or later become known for performing the function of the
flexible bladder may be equally employed.
15 As shown in FIGS. 26 and 27, the spaced protuberances 236 described above
in connection with the flexibie bladder 54 of FIG. 10A may be eliminated depending upon
the material of construction and/or other structural features of the flexable bladder 354. In
addition, the outer annular lobe may take a shape different than that illustrated above in
comnection with the bladder of F1G. 10A. As shown in FIG. 27, the outer annular lobe 490 1s
20 defined by an annular raised or thickened portion, and a tapered surface 498 extending
radially inwardly between the lobe or annular raised portion 490 and the outer peripheral
surface of the flexible bladder 354. As shown i FIGS. 19 and 20, the annular raised portion

490 is squeezed against the inner surface of the rigid vial 352 which, in combination with the

axially offset, inner annular lobe 492 being fixedly received within the annular groove 522 of
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construction is typically less costly to manufacture and assenbl e aﬂg 005
furthernore, reduces the nunber of seals between conponents and Zﬂefé ’
enhances the overall reliability of the dispenser. 20 As shown in FIGS. 30
and 31, the piston 356 and rigid vial 352 are also formed integral with

each ot he - W.th the integral nozzle and slide describe , e
advantageag}@$w¥g construction over the separate piston angmgpggﬁﬁﬁggcribed
above in connection with the previous enbodinent, is that the integral
construction is typically less costly to manufacture and assenbl e, and

f urt her noy e exstieapeE1Gh23 )0 canse theohaisaal of the flamibte blagder2o cxpRapd/os o wise

02/ 40122 PC T/U SO /-6089 conponents and t hereby enhances the overal

rel i abi Ifigwyinahe thecttisREfsEArrowNsGdhandcsoy RmIGy 27 pe efeestyastresoadi mentainf t he
present invention, the integral nozzle 358 and slide 360 is nade of a

relati v%xira%seeﬁm o8 (A G0 8120LE HR DR SRR ANHuY IR ofPe] o made

of a relativeé ard materi a In theée op I on I spenser 310, on

e OB L T P 0 2300 0 400 52 R0 05 EpABLESS O

illustrated piston _causes the piston to force the conpression zone 436 of
the 2s| P Bk wEA i) ands eretlzsympEsashatithe flgogs bveeetie resmitend BEdpi st on
and slide. As illustrated in FIG 30, the tip of the guide wall 394 defines
a chanfenalfor facilitating sliding novenent of the piston within the slide.
10 Form ng the integral nozzle and slide of a relatively soft and/or

flexible materialsabicwsybhellg MPI@SE, o 2enslud 364 atfhhanaki gerthes fhex
outwardly in order to renove the part froma core pin upon nolding the

e L ol Epbleh e apagh and bk LY ITbRdes
? Rg Icgﬁ th ?rrnth?ﬁg%f%%%g tgezseg{iné tt]a%s 35& ggsctrl eé% é)\lfel iglagoxeméc?wngvx%lth }Q{G.tlg,eth%%g;r from
10 plug 514 defines an annular lobe 526 projecting outwardly from the peripheral stuface of the
rear plug and dimensioned to be snapped into the annular groove 168 of the rigid vial (FIG.
30). The dispenser 310 may be steri]izéd, temporarily closed, re-opened, and filled in the
same manner as described above in connection with FIGS. 16A through 16C.
As shown in FIGS. 28 and 29, the nozzle 358 and slide 360 are formed
15  integral with each other. One advantage of this construction over the separate nozzle and
slide described above in connection with the previous embodiment, is that the integral
construction is typically less costly to manufacture and assemble, and furthermore, reduces
the number of seals between components and thereby enhances the overall reliability of the
dispenser.
20 As shown in FIGS. 30 and 31, the piston 356 and rigid vial 352 are also
formed integral with each other. As with the integral nozzle and slide described above, one
advantage of this construction over the separate piston and slide described above in

connection with the previous embodiment, is that the integral construction is typically less

costly to manufacture and assemble, and furthenmore, reduces the number of seals between
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15 shown). As shove in FIGS. 19 and 20, when the erX|bIe bl adder 354%? g 005
or near its fully-expanded condition, an annular gap "C' is forned b We r‘f

t he bl adder and vial. As can be seen, the width of the gap C gradually
increases in the axial direction noving fromthe rear end cap 514 toward

t he cl oseqieidip46 of the bladder. As can be seen, the gap gest@anisosabout 20
hal f -way down the axial extent of the bl adder and reaches its maxi num w dth
at the curved porti on of the bl adder between the side wall and end vvaII

476. The gap C may creat form a Lmately i ndri si de
wali of CORBoPrER P Beries e b aert LS e Olsheare Fol SRHFERG gap
upon insertion of the bladder into the rigid vial. The g ose of the

gr adual I1ycferved embpdigpeghpl @eipsesent Hyewnathe integadnQdA h B A shiagi 360115 miade
chamber 355 in the -39 12 APR 2005 WD 02/40122 PCT/ U S01 /46089 direction
towar d tdfe rplanpel3 501t atuterpyl eanenhe irtegrhlopinmh 566 and vahy Spockets odd rdldtiveld W t hi n
the main fluid chanber that cannot be dispensed therefrom As shown

typi cal Ipard phakeh . 1ultﬁe @pé#a@& oPlB R spbARR 31 N@nshé aBlndiatd Sk GRcTINe fiSRESSAry

to create the gap C, the flexible bl adder 354 defines apprOX|nate y the sane
S rmr,gphoj %9%11&? %r@ach?no tli]e Wi resgl“t%s%%?» ? EBé th ﬁ&e 3 (%afl% ﬁ“rl’gnvethgy hesd! nl%ll I ng
i ntimate an nf ornm ng engag der- wi e ri Viat upon

full expansion e bladder dd|t|on the flexible bladde

pr ef er alfPmGEY .Oﬁése lrlﬁstraﬁ%d Iflaqowaléséﬁ 8OB ShEATET B C&ﬁnprm%}zcalﬁéﬁépgﬁle( or
width) at |east equal to or greater than the inner dianmeter (or wdth) of
the chahidepuBBEdlyfand Weeretygiodna Bnid-tiphe seal betaean 8w pistencodisiigat ion with the
resilient nature of the 10 flexible bladder, prevent the ingress of gases or
vapors thﬂuﬁﬂﬁnﬁﬁGﬂBGMh&dp@hﬂﬁhﬁﬁ&B&Sﬂ39ﬂddh&ﬂ$uﬂﬁnﬁ6ﬁﬂﬁﬂﬂﬁhﬁﬂm§ﬂaﬂmgaIIy
all fluid contained wwthin the chanber. As shown in FIG 32_ the flexible

cover 36go¢ehdnnesuRpiAeHWiaMh dPYRad. ng flange 380 on one end thereof which
is received within a correspondi ng annul ar groove 374 formed on the integral

pistgn and rigid Vil {HnGhed% A0EShla HRe b % FAbYva§GURSAENE aLLex bl

material allows the compression zone 436 of the slide to flex outwardly in order to remove
the part from a core pin upon moldiné the part, and thus enables the nozzle and slide to be
integrally molded as a single part. Preferably, compressed air is injected between the core
pin and interior surface 392 of the slide to facilitate removal of the part from the core pin (not
15 shown).
As shown in FIGS. 19 and 20, when the flexible bladder 354 is at or near its
, fully-expanded condition, an annular gap "C" is formed between the bladder and vial. As can
be seen, the width of the gap C gradually increases in the axial direction moving from the rear
end cap 514 toward the closed end 476 of the bladder. As can be seen, the gap C starts about
20 half-way down the axial extent of the bladder and reaches its maximum width at the curved
portion of the bladder between the side wall and end wall 476. The gap C may be created by
forming the approximately cylindrical side wall of the flexible bladder 354 with a sufficient
draft to form the gap upon insertion of the bladder into the rigid vial. The purpose of the

gradually-increasing gap C is to force all fluid within the main fluid chamber 355 1n the
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15 cover thereto. In addition, the integral piston and rigid vial dehi nes)g@n
annul ar flange 381 adjacent to the annul ar groove 374 which is recéived

wi thin a correspondi ng annul ar groove 392 of the flexible cover (FIG 32)
to further secure the cover thereto. Turning to FIG 33, another enbodi nent
of the di r.,of the present invention is indicated ge Wsot hE
referenceéﬁﬁﬁ%§EF26lo. The di spenser 610 is 20 substantialﬁ@gﬁ %MQQ%S as the
di spenser 310 descri bed above, and therefore |ike reference nunerals
preceded by the nuneral "6" instead of the nunmeral "T', the nuneral "7"

i nst ead @fectiphéoiydehapumy 350 gpd preyepLhe famatign of agY paekest oft fhad mither Bie 5",
respectively, are used to indicate |ike elenents. The primary difference of
t he di speaseiuidtbamberabaipannhstdre digpdnkel thdiefpenser 310 is that the di spenser
610 i ncludes a reseal abl e bl adder to allow the bl adder to -40 '2- APR 20 05

WO 02/ 40122 PCT/ US@/sAO08 Yy healfy inlldisi m9 andt@rdth@ thad the ROgkmETEREcQf t he
type disclosed in co-pending U'S. Patent Application Serral No. 09/781, 846,

filed Fe . , j i i " S . i t he

br ecent oot A0l st Sl S BRSLARRD S50 AL BE OB pSRLOAESE 1 0C ot
of the pres nﬁ di scl osure. 5 sQomn,LB FIG.73 , the flexible bladder 654

i ncl ddesPEPH{EY s SRt ia g swiaces ol iR at @ ot BFEERE THBRIEYPRg t he
closed end 776. In the illustrated enbodi ment, the flexible bladder 354 is
formed ofordorfiing engagementad! tho hiraidebiveh whe gt venl ppenl étlbexnansidn ofrti ldeddent or
ot her substance to be contained within the main fluid chanmber 655, and

def i nes TradditfoneRicelaxille bladders Irepictamniicfixgds éd felly égeadedtaditad 400 be
exposed or 10 otherw se placed in contact with the predeterm ned nedi canent

or ot herygubghAREE (GARLAT) REastdddl R driveedi@ithad iheiigh& hamRas: (of Weahpsaat abl e
portion 844 is penetrablé by a needle or like filling nenber for

i ntroducj t.nec pr t er m ned i A t._or ot her stance.t hr e
ool g e et L DpOTIEA TR oS IRk ERES AU e
he _fl exj bl I r is for f | cani r her re |
tsug Slthﬁﬂ]%lg]ﬁ qlf gg I%bqtv:gxsl‘i q]ll%rigcgrg%%%fég%sgsuorcv%pgéeucljto tﬂg Bleagn’ ﬂ%ﬁdchgm Cl'e:I 505, gné S
ensure usage of substantially all fluid contained within the chamber.
As shown 1n FIG. 32, the flexible cover 362 defines an annular mounting

flange 380 on one end thereof which is received within a corresponding annular groove 374

formed on the integral piston and rigid vial (FIGS. 30 and 31) to fixedly secure the flexible

—a
h

cover thereto. In addition, the integral piston and rigid vial defines an annular flange 381
adjacent to the annular groove 374 which is received within a corresponding annular groove
382 of the flexible cover (FIG. 32) to further secure the cover thereto.

Turming to FIG. 33, another embodiment of the dispenser of the present
invention is indicated generally by the reference numeral 610. The dispenser 610 is
20  substantially the same as the dispenser 310 described above, and therefore like reference
numerals preceded by the numeral "6" instead of the numeral "3", the numeral "7" instead of
the numeral "4", or the numeral "8" instead of the numeral "5", respectively, are used to

indicate like elements. The primary difference of the dispenser 610 in comparison to the

dispenser 310 is that the dispenser 610 includes a resealable bladder to allow the bladder to
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15 to the application of thermal energy thereto. The penetrable regiqq% o
the reseal able portion 844 on the other hand, is fusible in responsé d*i@@
application of thermal energy thereto, thus allow ng the penetrable region
of the reseal able portion to be hermetically seal ed upon renoving the
needl e orJ j,lling menber therefrom In the illustrateg pt, the
resealable(bhﬁwﬁgn 844 is insert nolded onto the rubber blaéﬁqgﬁgurlng whi ch
the 20 thernopl astic reseal able | ayer bonds itself to the underlying rubber
layer. |f necessary, a nechanical fastener of a type known to those skilled
in the perfilieddne ssrtle fHingheaciseriof e typecdisdlesgd & ea-perdin® ft-Sdfatatie reseal abl e
portion to the end wall of the flexible bladder. The reseal abl e nenber 844

i s pref espfilcptiomBeriadNa (OERIL§4enfileqpd epmery t2, 2081 ewhiah is sugnedso tebhmnd of
the polyneric material sold by G.S under the registered -41 12APR 1005 WO

02/ 401224 8t baBthe/#ER AP EREIRIRR K J@Eé?él@\lzxﬁnes@mqn@xm@tedmﬁeye&@IaygmyI ene,

such as the polyethylene sold by Dow Chem cal Co. under the tradenarks
ENGAGET i nportant feature of the reseal able nenber 844 is
that it fqgegge§¥ﬁg%kfﬁb forma gas-tight seal after inserting a needle,

syringe or like injection r. thr ble ne ferably,
the 8 reseal abl e ﬁﬂéwwbgﬁﬁgg% e§1é§kg9 %@gf ﬁ%g %?é@>5ﬂﬁ@?d 372 92t he
needle in a Mariner known to those skilled in the pertinent art and

descr i begsdairbidportibotés peeriiond desefendi/ng lipthe elistiafsg| anekadinoent, Bae

advant age of the bl ended pol ymer described above is that it is knowm to

m ni m zefldxfitde degiad 34as Minedd dfrefineteankramptibei hel tieusiantdnehn he
absorbed into the polyner in conparison to KRATON(r) itself. 10 As shown in

FI G 33, mbhigah&flor Bih'égsﬁb]s.ﬂan‘é@ftd pe §01ﬁa1§1b<i bithth 88 g{awﬂ@ld%ﬁmfbef 68 and
t heret hrough and overlying the reseal abl e nember 844. As shown in broken

l i nes Iy I 3 iLn i er 848 may be
recipr ocael%ln% %3%??@%%}8{%3%6%%%}?%g%&g%é?rtf&% %ﬂ%%ﬁ% b%neXgEW n, pierce
bot h .t he eseal menber 844 and under.l cl osed nd 776 of the

f 1 extbl BFRREH d@ﬁ%@%ﬁ%ﬁc\ﬂ%ﬂﬂw g dIEgHT OF o prkiance GrEREL at i on

within the main fluid chamber. The resealable portion 8§44 is penetrable by a needle or like
filling member for introducing the prédetermined medicament or other substance through the
flexible bladder and into the main fluid chamber. The penetrable region of the flexible
bladder is formed of a vulcanized rubber, and therefore is substantially infusible in response
15 to the application of thermal energy thereto. The penetrable region of the resealable portion
844, on the other hand, is fusible in response to the application of thermal energy thereto,
thus allowing the penetrable region of the resealable portion to be hermetically sealed upon
removing the needle or like filling member therefrom. In the illustrated embodiment, the
resealable portion 844 is insert molded onto the rubber bladder during which the
20 thermoplastic resealable layer bonds itself to the underlying rubber layer. If necessary, a
mechanical fastener of a type known to those skilled in the pertinent art may be used to
facilitate attachment of the resealable portion to the end wall of the flexible bladder.
The resealable member 844 is preferably made of a resilient polymeric

material, such as a blend of the polymeric material sold by GLS under the registered

-41-



15 with a source (not shown) of nedi canent or other substance to bg 005
contained within the main fluid chanber 655 and is actuated to fihﬂ’fﬁb[
chanber with the nmedi canent or other substance. Upon filling the chanber,
the flexible bladder 654 is collapsed into its predeterm ned collapsed

condition, as shown above, and the needle is withdrawn. If necessary
vacuum naYOBZ*Y42Rwn on the interior chamber 780 of the er&?HVéO%faﬁﬁer

during filling to facilitate 20 col | apse of the bladder. Upon w t hdraw ng
the needle, a |l aser or other energy source (not shown) transmts a beam of

| aser r aghddrhah KA DON®R apeneivw-dtedyrpady ety e, bl asaieablabihglengsohisy t o seal
the needle hole in the nmanner described in the above-nenti oned co-pendi ng

pat ent graw CRIrhRA ENdnbBeahe iy qamhRt BNGA e rRdESaE My, OAn(?ﬁug@]‘tmﬁlfQﬁ{lﬁrb‘fe

contained therein 1n a sterlle, hernetically sealed conditi The filling

A0S Usor Trdgua g e Big, e i bs R Relebte Ot iont .cﬁt TR e 2 nber

780 of the flexible bladder in a _sealed condition. may _be recogni zed by
t hose ski¢qdded sympgere [enpiesiean magmpephisaghdhe tqﬁ@alattlémqlﬁlb?gs Prefeiably, %F?u MEr ous
changes and nodi fications nmay be nade to the above-described and other
enbodi nmerdssalatfle trieenter esebd sealedéntheating Wietdnerupuideped by thp faedin ntasnswepe as
defined in the appended clainms. Accordingly, this detailed description of

preferr eﬁa&nﬂpaﬁﬂha@mcsuddﬁntt d¥Enérak@nniMesdtidel it Sl oh¥ Srer@iDnOPPOpEsHih® a
limting sense. _e 200b What |s clainmed is: | A dispenser f or

di spensi ﬁ%&%oggéﬂ&ﬂmnn%eafi§é {1oe oﬂh?% ?ol%{]lr gééc%gd ?ﬁ;}&%@g% %Qkﬁﬁm

within t ining an 1n erlo fhe exl

bl adder, and.an a el ongated surface faci
" to minimize the 3 ge to win %ﬁ the me(lf%cament or ocher %ubstance can be absorbed nto the

polymer in comparison to KRATON® itself.

10 As shown in FIG. 33, the rear plug 514 defines a filling aperture 846 formed
therethrough and overlying the resealable member 844. As shown in broken lines in FIG. 33,
a double lumen needle or like injectioﬁ member 848 may be reciprocally moved through the
filling aperture 846 to, in turn, pierce both the resealable member 8§44 and underlying closed
end 776 of the flexible bladder. The injection member 848 is coupled in fluid communication

15 with a source (not shown) of medicament or other substance to be contained within the main
fluid chamber 655 and is actuated to fill the chamber with the medicament or other substance.
Upon filling the chamber, the flexible bladder 654 1s collapsed into its predetermined
collapsed condition, as shown above, and the needle 1s withdrawn. If necessary, a vacuum
may be drawn on the interior chamber 780 of the flexible bladder during filling to facilitate

20 collapse of the bladder. Upon withdrawing the needle, a laser or other energy source (not
shown) transmits a beam of laser radiation onto the penetrated region of the resealable
member to seal the needle hole in the manner described in the above-mentioned co-pending
patent application and thereby maintain the medicament or other substance contained therein

1n a sterile, hermetically sealed condition. The filling aperture 846 may be sealed with a cap
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t he housing and formng a fluid-receiving chanber between the flexible

bl adder and the housing; and wherein the flexible bladder is formed ntirrallh
resilient material that biases the axially-elongated surface thereof
radially outwardly toward the housing for creating a first pressure within
the fluidg, i ng chanber greater than a second pressur 1.t 0N e
interior 8ﬁ&§%§?% of the bl adder and thereby preventing thgwﬁ%%$%§gkgf gases
or vapors into the fluid-receiving chanber. 2. A dispenser as defined in
claim1, further conprising: a punp coupled in fluid comunication with the
f 1 ui d- r @é8i(shomg indhielfndimes)dp npimpinrge anterion chandeei/Ved! thadleaibie blagdent ine

di spenser; and a one-way val ve coupled in fluid communication with the punp
for al lsealedgoridigorpassage of the punped fluid the therethrough and
preventing the passage of fluids in the opposite direction. 3. A dispenser

as defined in claim fl-xay%@?écginﬂzémhfﬂof%léismlgd bl #ddefideft aBYRRIR Mgt ween a

col | apsed condition upon filfing the uid-receiving chanber with a fluid

and an expanded condition on _di spensi the fluid fr t he .

I o r CEBROES Gotrhbbe s PRl LRDREB G ebiErh ot et S et b v risreves
conprising a plu% receivable wthin an open end of the housing. 5. A

di spéns&pd gtheg gmbadianenis |t Present fyeaHeR. WAt depardnairesyls $9pfed deledween

t he plug and housing, and wherein the plug defines at |east one 44 21-"PR
2005 apen thereppehdaded imouglecordinfelyitials detanadidesriponn wi preferteel émbadiinentsch@mnber
of the flexible bladder. 6. A dispenser as defined in claim1, wherein the

f1exi bl echhiaddemn d@ishagse, at oppadio Onmifiddiakéy conpressibl e sealing
surface, and at |east one axially

A3



conpressi ble sealing surface axially spaced relative to the at Least)g&g
radially conpressible sealing surface for effecting both axiall&léﬁ&
radially directed seals. 7. A dispenser as defined in claim1, wherein the
fl exi bl e bl adder defines an open end and a cl osed end, and is novabl e

bet ween a col |l apsed condition and an expanded condition, wherein upon
expansi on ] : ikl e bladder fromthe collapsed condition into the
expanded ggﬁ%%??%%%ﬁﬁﬁg'flexible bl adder and housi ng define an annul ar gap
t her ebet ween, and the annul ar gap defines an increasing width in the axi al
direction fromthe open end toward the closed  end of the flexible bladder
to facilitlate thdispenssrdr dispensing afflwith eoraprfisiogd- recei vi ng chanber upon
expansi on of the flexible bladder. 8. A dispenser as defined in claim?7,
wher ei n upon e ' of the flexible bladder fromthe collapsed condition

nousi ng. ad; acors NEREH Ry fobred B! ir oRERE pl CLiMme SRS 1151 o

bl adder prepgniesiwithin $RIASEHIE Brdder Al ah hixidlieckoRibateddéursdel fiRidg om t he
open end toward the closed end of the flexible "bladder with further

expansi on thbeh@sing %ndA fdimpen se fluad-refivingd chambémribet ecemithe eflaxibhe
fl exi bl e bl adder defines an external shape in_an expanded condition, the

rigid vialbladderrans the hawsngapnd swagsein thedfleniblebd |is feamedtwithad  shape
are substantij.ally the o thereby . allow the, fl exi bl e bl adder .to

conf or rrablrﬁslhslﬁtt g’&teF?ﬂz%ﬂﬁub?%SS aﬁi‘a g’ﬂﬁ@l"&ﬁqqg&ﬁ‘&/ SUBACG feé&aﬁ\%lﬂi%'ad space
in the fluyjgd- (VY (5 R,@% . di spenser
as define u?vrx{ﬁlgﬁ it}r%w%?d ﬁ%@?ﬁlﬁgéfpﬁéﬁﬁge% tgllq‘gtdére‘%mys% ma gpt%‘? ﬂalﬁ? esilient
material gBgeidilgl fiiner bRl thaslahsectndpressiandethin Rdidtedr chivdbenousi ng
defines an inner width, and the outer width of to bladder is at |east

of the bladder and thereby preventing the ingress of gases or vapors into the

fluid-receiving chamber.

2. A dispenser as defined in claim 1, further comprising;:

a pump coupled in fluid communication with the fluid-receiving
chamber for pumping a fluid received therein from the dispenser; and

a one-way valve coupled in fluid communication with the pump for
allowing the passage of the pumped fluid the therethrough and preventing the

passage of fluids in the opposite direction.

3. A dispenser as defined in claim 1, wherein the flexible bladder is
movable between a collapsed condition upon filling the fluid-receiving
chamber with a fluid and an expanded condition upon dispensing the fluid from

the fluid-receiving chamber.

4, A dispenser as defined in claim 1, further comprising a plug receivable

within an open end of the housing.

5. A dispenser as defined in claim 4, further comprising a seal formed

between the plug and housing, and wherein the plug defines at least one
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equal to or greater than the inner width of the housing to thereby allow the
resilient bladder to exert pressure on the fluid-receiving chamber ahzAPR 2005
housi ng upon expanding into contact therewith. 11. A dispenser as defined
inclaiml, further conprising: a piston; and a slide for slidably
receiving the piston therein, wherein at |east one of the piston and the

slide is rgerre titdibtro@dinin Yidid eomhguridéditsn wathckheteiortobaniber ofade of a
relatively hard material, the slide is nade of a relatively soft nmaterial,

and t he pifi¢xaoblefbleddsr. at | east a portion of the slide outwardly upon noving
at | east one of the piston and the slide relative to the other. 12. A
di spenser as defined in claim11l, wherein the piston and housing are forned

ol m 1 1o neh daffpoecesdea! BUSHET e tfé AR BRM0RedtRsEr "
br ot uber anggit 8¢ MARAIR) Nooisteldiste Rbir) adfREe Jahtinge BaftcbhoNetally! | ange,

and the housing defin pen end and a recess spaced axially inwardly

fromthe @pepressitle satingtrarface axiddlypspacpd eclativé tange adteashoné radialby e
bl adder is receivable wthin the recess for tenporarily sealing the

f1 ui d- r ecetomprgssibleastading surdaqenéoractfeeting botte apallyphed andiallyt disestadice i s

recei vabl e thin the recess upon depressing the plug axially inwardly into
t he houglﬁ%n%)thereby secure the plug and bl adder to the housing. 14. A
di spenser as defined in claim 13, wherein upon engaging the at |east one
peri pheral protuberance with the recess of the housing, the plug axially 46

22 APR 200p conRrfigs@ict 1§ dBEhb@ R cHMint | 2R8BrdiR tRE Hexib1e bladHed -defings Vi Ng
chanber formed between the flexible bladder and housi ng.
an open end and a closed end, and is movable between a collapsed condition
and an expanded condition, wherein upon expansion of the flexible bladder
from the collapsed condition into the expanded condition, the flexible bladder
and housing define an annular gap therebetween, and the annular gap defines
an increasing width in the axial direction from the open end toward the closed

end of the flexible bladder to facilitate the removal of fluid from the fluid-

receiving chamber upon expansion of the flexible bladder.

8. A dispenser as defined in claim 7, wherein upon expansion of the
flexible bladder from the collapsed condition into the expanded condition, the
flexible bladder initially contacts the housing adjacent to the open end of the
flexible bladder, and the flexible bladder progressively engages the housing in
the axial direction from the open end toward the closed end of the flexible

bladder with further expansion thereof.

9. A dispenser as defined in claim 1, wherein the flexible bladder defines
an external shape in an expanded condition, the rigid vial defines an internal
shape, and the external and internal shape are substantially the same to thereby
allow the flexible bladder to conformably contact the housing and substantially

eliminate any dead space in the fluid-receiving chamber therebetween.
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15. A dispenser for dispensing a fluid, conprising: a housing; a flgé;phe
bl adder nmounted within the housing and defining an interior chanber?* j 4 2405
the flexible bladder, and a fluid-receiving chanber between the bl adder and
t he housing; nmeans for creating a first pressure within the fluid-receiving
chanber greater than a second pressure within the interior chanber of the
bl adder and thereby preventing the ingress of gases or vapors into the
fluid-receiving chanber; and a seal fornmed between the flexible bladder and
housi ng f ol0.sealidigpdniser as defided et elannnly whernehethe flerabbd bladder memhde ncl udes
a first protuberance extending.radially outwardly on an outer surface of
the flexi dMea psdirad matgrial and B@ewrb% tpeddhmeat gxpandedgondatipn, dhéit i ve to

e I TN
radi al conpngpsh G %&aﬁ%‘?%aﬁ *diﬁ MG FARR ofPRieVREESIA ‘%ofth@f&'b@' A1 adder and

housi ng. 16. A dispenser as defined in claim15, whérein the first

pr ot uber anesilieAx beiddsr abeuért Preute on1BE iffidrateisingf ceenlodr dfdehdhsisider and
defines an outer annular sealing surface, and the second protuberance

ext ends abipen expandmgrintpeontpétethatevath.f ace of the bl adder and defines an

i nner annul ar sealing surface. 17. A dispenser as defined in claiml1l6,
wherein the first protuberance defines a tapered surface for directing

bl adder nmaterial 4§:n r oxi mat al. h i I iLon of. t he second protuberance
to ther ebyfﬁaci‘il‘iql%{egggta?s)r(\ eglﬁlrﬁ%nlé Cial L’ldtﬁi‘rt%ﬁ gﬁrppgggllg.i n the event of

bl adder materi g h&ffFERAnd18- A dispenser as defined in claim 17, wherein the
t apered surface P 4529 APR 2005
a slide for slidably receiving the piston therein, wherein at least one of

the piston and the slide is reciprocable relative to the other, and the piston is
made of a relatively hard material, the slide is made of a relatively soft
material, and the piston flexes at least a portion of the slide outwardly upon

moving at least one of the piston and the slide relative to the other.

12. A dispenser as defined in claim 11, wherein the piston and housing are

formed integral with each other as a single part.

13. A dispenser as defined in claim 1, further comprising:

a plug defining at least one peripheral protuberance;

and wherein the flexible bladder defines a peripheral flange, and the
housing defines an open end and a recess spaced axially inwardly from the
open end, and wherein the peripheral flange of the flexible bladder is
receivable within the recess for temporarily sealing the fluid-receiving
chamber, and the at least one peripheral protuberance is receivable within the
recess upon depressing the plug axially inwardly into the housing to thereby

secure the plug and bladder to the housing.

14. A dispenser as defined in claim 13, wherein upon engaging the at least

one peripheral protuberance with the recess of the housing, the plug axially
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curved. 19. A dispenser as defined in claim15, wherein the seal furEher\
i ncludes a peripheral flange extendi ng about an open end of the bl addir 4hd
subject to axial conpression for further sealing the interface between the
bl adder and housing. 20. A dispenser as defined in claim15, further
conprising a plug receivable wthin an open end of the housing and

engageabl eothpridssels theasdripheealoflangie td ise4it theafididsReeivin@ rehhiibef FoffAed f or
radially conpressing the at | east one protuberance to seal the interface
bet ween t Heetweenils Bexibldbladderahdiloussingy. 21. A di spenser as defined in
claim 20, wherein the plug defines an annular surface engageable wth the
second protuberance for radially conpressing the second protuberance and

t hereby s i ng,the intexfac . t heqflexi bl adder and housing. 22. A
di spenser Tor d{ixs S@ﬁ?ﬁ%rgfozg%gﬁjﬁﬁ%lptgcao%@? %{"%8959% housi ng; a flexible bladder
mount ed Wi thin gﬂgugﬂgéxsi ng and defining an interior chanber within the

fl exi bl e bl adder, and a fluid-receiving chanber between the flexible

bl adder and t hea flenibledladided meansd fwithiar thathiouging and sefipings suristeviot hi n t he
fluid-receiving chanber greater than a second pressure within the interior
chanber ofchandepsivathiarthe flgxitl e blaslder, mnd\eeAnidargcehang shamber betwegadhe or

vapors int e fluid-receiving chanber; a plug receivable within an open
end of thebciﬁé‘E@iq’i‘&t AdOUY¥NENi ng at | east one aperture therethrough in fluid

communi cat | on bt R LALERE O (PHAMRSE et AtldkeEeRiRY hhmbRy 5o
greater than a second pressure within the interior chamber of the bladder and
thereby preventing the ingress of gases or vapors into the fluid-receiving
chamber; and

a seal formed between the flexible bladder and housing for sealing the
fluid-receiving chamber, wherein the seal includes a first protuberance
extending radially outwardly on an outer surface of the flexible bladder, and a
second protuberance axially spaced relative to the first protuberance and
extending radially inwardly on an inner surface of the bladder, and the first and

second protuberances are subject to radial compression to seal the interface

between the flexible bladder and housing.

16. A dispenser as defined in claim 15, wherein the first protuberance
extends about an outer peripheral surface of the bladder and defines an outer
annular sealing surface, and the second protuberance extends about an inner

peripheral surface of the bladder and defines an inner annular sealing surface.
17. A dispenser as defined in claim 16, wherein the first protuberance
defines a tapered surface for directing bladder material in approximately the
direction of the second protuberance to thereby facilitate maintaining a fluid-
tight seal in the event of bladder material creep.

18. A dispenser as defined in claim 17, wherein the tapered surface is
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? 2_ A PR 2005 a two-way val ve coupled in fluid comruni cati on between the
interior chanber of the flexible bladder and the aperture of the pl2dgAPRii05
preventing fluid conmunication between the interior chanber of the bl adder
and the ambi ent atnosphere when a pressure differential across the two-way
valve is less than a threshold level. 23. A dispenser as defined in claim
22, whereigurtéd two-way valve is forned by a flexible, annular protuberance
extending radially inwardly froman inner peripheral surface of the

fl exi bl e bl adder and engageable with an annular surface of the plug. 24. A

di spenser defiped in claim23, erelp the annul ar ptotubergnce defines
o a1y oplbsedh SliReses i Aafned in s avorean the ralcBhen maRdson o
facilitat i t u e jn resp

oot L1 L Sl il DR ARARIGE ohth LRIRSNEE bRBREETSRRel f0. o1

| evel . 25.afaldbompRssion’ fir HirfReNalifigaht! ntdfaceob@tineth e bladdGuahdg; a
fl exi bl e bl adder nounted within the housing and defining an interior
chanber wilicising.he fl exi bl e bl adder, and a fluid-receiving chanber between
the flexible bladder and the housing; and neans for creating a first
pressure within the fluid-receiving chanber greater than a second pressure

A0 DT e b AR TR
the {1 exi bl Afisen G54 oRefe hiRsingdndl dnfagEIIE SR B Raseald aomcstifd aces and

at | east one axialty conpressi sealin ace axially space relative
to each ragidal secon@MprétbeRinees edor NAdEN agsimp@ssinghahei at aldast Sbne r adi al 'y
conpressi ble sealing surface is |ocated on an external peripheral

protuberance to seal the interface between the flexible bladder and housing.

21. A dispenser as defined in claim 20, wherein the plug defines an annular
surface engageable with the second protuberance for radially compressing the
second protuberance and thereby sealing the interface of the flexible bladder

and housing.

22. A dispenser for dispensing a fluid, comprising:

a housing;

a flexible bladder mounted within the housing and defining an interior
chamber within the flexible bladder, and a fluid-receiving chamber between the
flexible bladder and the housing; and

means for creating a first pressure within the fluid-receiving chamber
greater than a second pressure within the interior chamber of the bladder and
thereby preventing the ingress of gases or vapors into the fluid-receiving
chamber;

a plug receivable within an open end of the housing and defining at least
one aperture therethrough in fluid communication with the interior chamber of
the flexible bladder;

a seal formed between the plug and housing; and
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surface of the flexible bladder, and a second radially conpressi bl ?fgﬂgioﬁlﬁ
surface is located on an internal peripheral surface of the bl adder“~a e
first 49 ? 2 AP s 2005 and second radially conpressible sealing surfaces
are axially offset relative to each other. 26. A dispenser as defined in
claim 25, wherein the first radially conpressible sealing surface defines a

t apered surface pRbiwaN vhBie cbupted iifdluilll aAf@univatieni dtwedn ah@iptioat el y the
direction of the second radially conpressible sealing surface to facilitate
mai nt ai ni nKhambelr oif dhe flgkible bliddenandithe apeemre of thel plugdor peiventing faidep. 27.

A di spenser for dispensing a fluid, conprising: housing; .a flexible
bl adder mPFRBHNIGRHAN PEWECHE il%@naﬁ@h@bphpgéhﬁrablaﬁeéra thec¥aRIBE Wi t hi n

the flexible bladder, and a fluid~receivin hamber bhet ween the, flexible
bl adder  artimoNERsS bR Prdshis Y 1o R AEREs TRE PS e ol i e
quid-recqhygﬁngQ@gper greater than a second pressure within the interior
chanber of the bladder and thereby preventing the ingress of gases-or
vapors into the fluid-receiving chanber; a piston; a slide for slidably

receiving the piston therein, wherein at |[east one of the piston and the
slide is r&kipracdispenses| ag ideéined inhelaymhd?, whegeinhthepitwooray svalymde of a

L AT B B A oA S b o 8
t | t : ' ' ' : |
St X MR R I e
surface of the plug.

24. A dispenser as defined in claim 23, wherein the annular protuberance
defines axially-opposed surfaces that taper inwardly in the radial direction to
facilitate flexing of the protuberance in response to a pressure differential

across the protuberance exceeding a predetermined threshold level.

25. A dispenser for dispensing a fluid, comprising:

a housing;

a flexible bladder mounted within the housing and defining an interior
chamber within the flexible bladder, and a fluid-receiving chamber between the
flexible bladder and the housing; and

means for creating a first pressure within the fluid-receiving chamber
greater than a second pressure within the interior chamber of the bladder and
thereby preventing the ingress of gases or vapors into the fluid-receiving
chamber; and

wherein the flexible bladder defines two radially compressible sealing
surfaces and at least one axially compressible sealing surface axially spaced
relative to each radially compressible sealing surface, and wherein a first
radially compressible sealing surface is located on an external peripheral
surface of the flexible bladder, and a second radially compressible sealing

surface is located on an internal peripheral surface of the bladder, and the first
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fluid punped therethrough by the piston, and wherein the nozzle ang?szlﬁipgg ;
are forned integral with each other as a single part. 28. A dispenser't QO
di spensing a fluid, conprising: a housing; 50 22-APR 2005 a flexible

bl adder nmounted wi thin the housing and defining an interior chanber wthin
the flexible bladder, and a fluid-receiving chanber between the flexible

bl adder anghd §Rohauadnly mpreesbl dealingrapfacdfare dxiaHY dffeRs selagdvavté hi n the
fluid-receiving chanber  greater than a second pressure within the interior

chanber ofeachetldradder and thereby preventing the ingress of gases or
vapors into the fluid-receiving chanber; and wherein the flexible bl adder
i s nmovabl e between an expanded condition and a predeterm ned col | apsed
condition,,and {he.di spenser t her.c i SRS ns ontrol.l#ng the
bl adder t %ol 1 Ap Qi RERSE (e Jﬁﬁéﬁgt i SR 2 wpeki A8 R st

di spenser c’%‘ﬁnﬁ%éiﬁﬁdsédﬁ | 3B deHRSY & {APEI% SR B@&icﬁp’féf ﬂh’ebﬁﬂ% _
includes a plurality of "'egs extending axially inwardly into the interior
chamber dbladdher frhateiibl einblappesxinfatsly cdif adiretiioy @dntlact seeond headidlbyi bl e
bl adder upon col ]l apse thereof. 30. A dispenser as defined in claim 28,
wher ei n t heomprgssibleoseatingt susfacenty facHgnigdmeintaining gt floidetiglti sdal yn dhongat ed
surface discontipuity forng& in the flexible bladder. 31. A dispenser as
def i ned iﬁ“@PéPthégchﬂﬁﬁg} t%®- means for controlling further includes at
| east one axially elongated rib forned on the flexible bladder and

angul arly spaced relative to the at | east one surface discontinuity.

27. A dispenser for dispensing a fluid, comprising:

a housing;

a flexible bladder mounted within the housing and defining an interior
chamber within the flexible bladder, and a fluid-receiving chamber between the
flexible bladder and the housing;

means for creating first pressure within the fluid-receiving chamber
greater than a second pressure within the interior chamber of the bladder and
thereby preventing the ingress of gases-or vapors into the fluid-receiving
chamber;

a piston;

a slide for slidably receiving the piston therein, wherein at least one of
the piston and the slide is reciprocable relative to the other, and the piston is
made of a relatively hard material, the slide is made of a relatively soft
material, and the piston flexes at least a portion of the slide outwardly upon
moving at least one of the piston and the slide relative the other; and

a nozzle coupled in fluid communication with the slide for receiving
fluid pumped therethrough by the piston, and wherein the nozzle and slide are

formed integral with each other as a single part.

28. A dispenser for dispensing a fluid, comprising:

a housing;
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32. A dispenser for dispensing a fluid, conprising: a housing a flexible

bl adder mounted w thin the housing and defining an interior chanber ¥gtiRi 2005
the flexible bladder, and a fluid-receiving chanber between the flexible

bl adder and the housing, wherein the flexible bladder is novable between a
col | apsed condition upon filling the fluid-receiving chanber with a 51

22- APR 200S f| ud flexdie bdaddex paouredd owititint thorhoupmg and defininggat limtefibti d from
the fluid- receiving chanber, and is fornmed of a resilient material that

fl exes thechombgdeavithipdhedledible bladder andea Buishregetying shambenbetmeenithe t ur n,
creates a fir. ressur Lthin the fluid-receiving chanber greater than a
second preé%ﬁ%@ﬂ‘ﬁq{@nﬁﬁp\é\ﬁ‘?w@gcﬁ%ber of the bladder to thereby prevent
the ingress of MARRSIA!cHARAES: FiRCprebifte it fHECALNM-RCAIAERERmbRY PUTP
coupled in fluid comunication with the tluid-recelving chanber and

i ncl udi ng gresfet dardgfseBond) Ig?é%sﬁ?é whthin eheofigatiedcipanbageMe bladder amd st on
slidably received within the axially-elongated passageway, wherein the

sl i de def ithesbyi pteventihg thei aigrgssebbrgpace drpuapageindy thecOnjs-essivimg zone, a
first portion forned between the conpression zone and the fluid-receiving
chanber, mbegcaitshd portion | ocated on an opposite side of the conpression

| ati h ' . ' wh i he fi [ i S;.defined b
2 First rad usvasran (s BbHBREbAT Bt qeft il s AMRlr RN GH ot hat
T ¢ S t : _ . sl ide
Irr;vagisz re at??g&tl%éﬁge&ot h%?s (g?gv\%(g%lo%’le; at I ra}ss?teg%:({}ﬁfg?g%} ggsi ti 8?1 :NI tehI >

the tip ofmt&ie frsdonmrollégethcebladdet tv Bolldpsefintosthepmeteemmied dllapsedle, and
t he conpression zone coupled in fluid comunication with the

f 1 ui d- r ecedondifgprchamber for receiving fluid therefrom and (ii) a rest
position with a tip of the piston received within the second

29. A dispenser as defined in claim 28, wherein the means for controlling
includes a plurality of legs extending axially inwardly into the interior chamber
of the flexible bladder for conformably contacting the flexible bladder upon

collapse thereof.

30. A dispenser as defined in claim 28, wherein the means for controlling

includes at least one axially elongated surface discontinuity formed in the

flexible bladder.

31. A dispenser as defined in claim 30, wherein the means for controlling
further includes at least one axially elongated rib formed on the flexible bladder

and angularly spaced relative to the at least one surface discontinuity.

32. A dispenser for dispensing a fluid, comprising:

a housing

a flexible bladder mounted within the housing and defining an interior
chamber within the flexible bladder, and a fluid-receiving chamber between the
flexible bladder and the housing, wherein the flexible bladder is movable

between a collapsed condition upon filling the fluid-receiving chamber with a
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portion of the slide; and a nozzle conprising a valve including an annu] ar,
axi al | y-extending val ve seat, an outlet aperture coupled in flui d2-APR 200
comuni cati on between the valve seat and the conpression zone, and a

fl exi bl e val ve cover extending about the valve seat and form ng an annul ar,
axi ally-extending interface therebetween, wherein the interface is

connect ablfuidh aht udrdl cgpamded eahditionipdh dispensivp! e ApRY frone, tharluidt | east
part of the valve cover is novable between (i) a normally closed position
wi th the veteiwingoehambergani ng formecd af e aesibent materiabghat flexesithe bladdee and

| east par t0waidty (oG tie GRpareis el 2h-ch B SERYS SO MRsSiFeapanse
Lo, T1uld 1. oMile (i BYER e GHHIRE BRE! HER el RERSSHEGNONE BYEHol han 2

val ve openi ng pressure assage of pressurize

t her ebet vegpmiet of the APRIELRAB tB3rebhr sesORNHBingfess @i g486s bR vapaisming? .

further conprising at | east one spring drivingly connected to at | east one
of the pi shefluihdesdividg,chahdreej n the spring drives at | east one of the

pi ston and the side fromthe first actuated position to the rest position
to pressurize fa upumpncoupledotiprBuisi semmweication with the nfluig-rseivieg a

tered d f fluid th t lve. 34 A di defined i
Cl ai m 32, EREREANE KT e SETatr oAU HlgRga B MHStET WAL | caot
f the.pi.st ' . Mavi ng: LStk dslid
fromthe raensa@aBfrctelRR Wi Be BOaRh qoiBhed PRRAREhDPWRERIRIETY 2o °°
defined i nslicfeaddtines, withal mma@ﬁﬂycﬁloﬁga&e@?sgﬁgewap AkenipressiciPEPAESSI On zone

of the slide is softer than the other, and the piston tip and conpression
zone for mfamst iporeord oemee Bétween thhecabpressiom zorfe and- thegfiuidseeabiving
t her ebet ween. 36. A dispenser as defined in claim32, wherein at | east one
of the pi sthgmbsrgand a second portion located on an opposite side of t%e compression
zone relative to the first portion, wherein the first portion is defined by a first
radius and the compression zone is defined by a second radius that is less than
the first radius, and at least one of the piston and slide is movable relative to the
other between (i) a first actuated position with the tip of the piston received
within the first portion of the slide, and the compression zone coupled in fluid
communication with the fluid-receiving chamber for receiving fluid therefrom,
and (ii) a rest position with a tip of the piston received within the second
portion of the slide; and
a nozzle comprising a valve including an annular, axially-extending
valve seat, an outlet aperture coupled in fluid communication between the
valve seat and the compression zone, and a flexible valve cover extending
about the valve seat and forming an annular, axially-extending interface
therebetween, wherein the interface is connectable in fluid communication with
the outlet aperture, and at least part of the valve cover is movable between (i) a
normally closed position with the valve cover engaging the valve seat to close
the interface and form a fluid-tight seal therebetween, and (ii) an open position
with at least part of the valve cover spaced away from the valve seat in

response to fluid flowing through the outlet aperture at a pressure greater than a

valve opening pressure to allow the passage of pressurized fluid therebetween.
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the slide is novable relative to the other between (i) the rest pqsz’%hggn%
with the piston tip |located in the second portion of the slide; (i1 e
first actuated position with the piston tip located in the first portion of
the slide and the conpression zone coupled in fluid comrunication with the
fluid-receiving chanber for receiving fluid therefrom (iii) a second
actuated position with the piston tip located in the conpression zone, a
fluid tight seal fornmed between the piston tip and conpression zone to
pressuri ze3X he Al dispenssr tasedefimgst ¢ silaim %r@rﬂ?l@r FOPRUEENE Atgleasit ORe t han t he

I I N d, int , t he. i.zed flui.d
Uheval ve ERBECTpBRace TRt AElbst OB St By 3R SHAESWISHAR (hEn w t b
th i st i ' : ' fo: [ tlet
aper bure CBIBRCUTTA ff Lt oB€ SERRBIAN ahlnisiby Ty 45 ARTAERATL0r 1o

reduce t hgRitRISE thebRbVBEsitibAgo ?ﬂédsﬁﬁz@ﬂ@idmmea&ﬁnpfb_@sioﬁm%%ﬂlﬁﬂ zone
and allow closure of the valve. 53 22 APR 2005 37. A dispenser as defined in

cl ai m 32, tuigdéspensde nidtescidodasapé aflfleid theduglethe alvaxi al | y- el ongat ed surface
facing the housing and formng the fluid-receiving chanber therebetween,
and wherein the axially-elongated surface thereof is biased by the

resilient ter]al. radially ophtwar.dly to d.t he housing. to_creat t he

first pressure ‘%r(élé?@}sef hﬁ dFﬁB\eA@elgon‘}&HB\rAZ%’s G}@erg)%c_)mg\ng]ingpgﬁsaec?uqe%?

di spensi ngyfih by B {oShinBast Gnd 8P M BistfHf hild RAJE T6F FIViAR a8 MdspSur €;

first nea%;sr?vr}%%lﬁlt%dm\%et hi n theasén@r osure glfsgjtgﬂel)i'(ilmus{3 ng for : ram' ngS an

expandabl eorenef thelpisteai dtldeslide’ fronf thel st E@ﬁﬁuﬁ g thd firktedctedted posisione

thereof, and an expandabl e and col | apsi bl e second fl ui d-receiving chanber

on another side thereof; second neans for creating a first pressure within

he first flujd- i Vi . )

the Tirs 35.% disrpee(r:lgérvélsngeﬁned in claim 32, wherein one of the piston tip and the
compression zone of the slide is softer than the other, and the piston tip and
compression zone form an interference fit to thereby form a fluid-tight seal

therebetween.

36. A dispenser as defined in claim 32, wherein at least one of the piston and
the slide is movable relative to the other between (i) the rest position with the
piston tip located in the second portion of the slide; (ii) the first actuated
position with the piston tip located in the first portion of the slide and the
compression zone coupled in fluid communication with the fluid-receiving
chamber for receiving fluid therefrom; (iii) a second actuated position with the
piston tip located in the compression zone, a fluid tight seal formed between
the piston tip and compression zone to pressurize the fluid in the compression
zone to a pressure greater than the valve opening pressure and, in turn, cause
the pressurized fluid to open the valve and dispense through the valve; and (iv)
the rest position with the piston tip located in the second portion of the slide
and the outlet aperture coupled in fluid communication with the fluid-receiving
chamber to reduce the pressure between the outlet aperture and the

compression zone and allow closure of the valve.
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chanber greater than a second pressure within the second fl uid-receintmg0s
chanber and thereby preventing the ingress of gases or vapors into the first
fluid-receiving chanber; a punp coupled in fluid communication with the
reservoir and including an axially-elongated passageway and third neans for
punmping fluid within the axially-elongated passageway wherein the punp
defines within the axially- elongated passageway a conpression zone, a first
portion fornmed between the conpression zone and the first fluid-receiving

chanber, & a Adlispensgoas dlefined tcelama 3dn whereipgbe ifteaible ddadsder tdeéines
conpressi on zaq relative tq the first portion, .wherein fhe first portion
s def | nedAMaTyelangatichBitcsHasg PR doUskg BEosmIng kel e by a
second di i i e e fi i L.on, t one of
The thi r o STRTE? theRbeTed i WAkl s ESRUTRR AT suftile et (0% he

ot her bet Vl_ﬂ@sﬂ:_d(lio}) thie fesl1fdnt %@étéﬁ&leﬁdpélﬁyi 6&%@1‘9&6&1% ttl'i@hbﬁ‘siiﬁg to RBGHRS 1 S
received wthinthe first position of "the axially-el ongated passageway, and

t he conpr ehsifwst prossare greavemthen thensdcbond gressorauni cation with the first
fluid-receiving chanber for receiving fluid therefrom and (ii) a rest
position 54 2 R P 2005 wherein the third neans is received within the second

portion of,Jhe axially- el agngated passageway;. and fourth nmeans coupled in
fluid conr?iﬁi c i‘fbﬁi’ﬂ#‘?frﬁfﬁ&%‘fﬁﬁlﬂ’& aﬁ@'éﬁsc?@ Bsi#8spensi ng t he punped fl ui d
and preventing gy &l iy i et hrough in the opposite

direction. 39. A dfsg%ﬁggélnggh%g%@gnflhggeai m 38, wherein the first neans

is defined by fasf hfdahbhtolHtédathiimbeeRelovarehd Mthe Hdusiiy ﬂﬁ%ﬁnﬁfgré&e

housi ng and defining the second fluid-receiving chanber within the flexible
bl adder, eamxgpahdableianst cdllapsible rfest fidigecedanp exhahnblensemonbisidd therddfe bl adder
and the hoalflsclll a?r? expandable and collapsible second fluid-receiving chamber on another
side thereof;
second means for creating a first pressure within the first fluid-receiving
chamber greater than a second pressure within the second fluid-receiving
chamber and thereby preventing the ingress of gases or vapors into the first
fluid-receiving chamber;
a pump coupled in fluid communication with the reservoir and including
an axially-elongated passageway and third means for pumping fluid within the
axially-elongated passageway wherein the pump defines within the axially-
elongated passageway a compression zone, a first portion formed between the
compression zone and the first fluid-receiving chamber, and a second portion
located on an opposite side of the compression zone relative to the first portion,
wherein the first portion is defined by a first dimension and the compression
zone is defined by a second dimension that is less than the first dimension, and
at least one of the third means and axially-elongated passageway is movable
relative to the other between (i) a first actuated position wherein the third
means is received within the first position of the axially-elongated passageway,

and the compression zone is coupled in fluid communication with the first

fluid-receiving chamber for receiving fluid therefrom, and (ii) a rest position
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40. A dispenser as defined in claim 38, wherein the second neans is)i%ﬁr?@-)
by a resilient material of the first means that flexes the first neans'
outwardly toward the expanded condition and thereby creates the first
pressure within the first fluid-receiving chanber greater than the second
pressure in the second fluid-receiving chanber. 41. A dispenser as defined
in clai m 38herkinr theethiab mwans iingedsiaets within thoecald pogidmef the akialigans axi s
to collapse into a predeterm ned collapsed condition. 42. A dispenser as
defi ned i relengdted passagpwayiand he fourth nmeans includes a nozzle conprising

a val ve i ncl udi g n annul ar,, axi ?H'll -extendi ng valve seat.,, an outl et
aperture coupl etré} rtﬁ NP CL Al 1&&5’“38’(‘0\1@@ on fuith, the, thikd, means Jor ¢ e

i i bhe: - ext i . ab t t
o0t or i RhsEaRfe A Dumis] Phfid M, SRVERGE BT RO L RGWIEL IS S e

the interdafehrotigh ¢ BRCOFIIsReidirectishd comuni cation with the outlet
aperture, and at “least part of the valve cover is novable between (i) a

normal Iy cl osed position wth the valve cover engaging the valve seat to
close the interface and forma  fluid-tight seal therebetween,_and (ii) an
open posi t3%n wh idispensereassdeipgad: ingrlainn 48, whergen theyrst sirassds defiged byom t he
val ve seat jn response to fluid.flown 5 2 12.APR 2005 through the outl et
nper tur o e NEdbFEBRARE Hounted Vithur e Paibuc gEnemousrad S ABe 45¢ 0w t he
passage of : Lyl : i b 5e i:ped in

Ol ai m 36, FrOThadERiving ol SAPHARER N bl AR BRI ERHINEET | N
third meangcénthg hehambet | betheigatied Prsfageviaxdddr oand hehd | Mpusiagt uat ed
position to the rest position and, in turn, pressurizing fluid inthe

conpression zone to dispense fluid through the valve. 44. A dispenser as

defined in claim38, further_conprisjng_sixth neans for )
40. A d?spenser as c?eﬁnec{ri% claim %8, wherein the second means is formed

by a resilient material of the first means that flexes the first means outwardly
toward the expanded condition and thereby creates the first pressure within the
first fluid-receiving chamber greater than the second pressure in the second

fluid-receiving chamber.

41. A dispenser as defined in claim 38, further comprising means for
controlling the first means axis to collapse into a predetermined collapsed

condition.

42. A dispenser as defined in claim 38, wherein the fourth means includes a
nozzle comprising a valve including an annular, axially-extending valve seat,
an outlet aperture coupled in fluid communication between the valve seat and
the compression zone, and a flexible valve cover extending about the valve seat
and forming an annular, axially-extending interface therebetween, wherein the
interface is connectable in fluid communication with the outlet aperture, and at
least part of the valve cover is movable between (i) a normally closed position
with the valve cover engaging the valve seat to close the interface and form a
fluid-tight seal therebetween, and (ii) an open position with at least part of the

valve cover spaced away from the valve seat in response to fluid flowing
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actuating the punp and, in turn, noving at |east one of the third nmeans and
axi al | y-el ongat ed passageway relative to the other. 45. A dispenser A8 APR 2005
defined in claim38, further conprising an eyelid depressor engageable with
the facial tissue adjacent to an eye for noving the tissue and, in turn,

| owering the adjacent eyelid, and an actuator drivingly connected to both

the eyel i dhfifipheths Butkhdpaftuteedsi phisurf %:tebt%r HiRAtS b NG 1V Bpe it BTpressure
substantially sinultaneously actuating the eyelid depressor and the punp.

46. A di speradlew therpadsageerfspressuaized dluid thepelpetiveeng:  a housing; a
chanber-form ng nmenber nounted within the housing and formng (1) a
fluid-tight seal between the housing and the chanber-form ng nenber, and

(2) a varigple-yol.une, fluidxrecejvin a r _bet ween housi and the
Chanber -1 ob naniimaret 8¢ SERREETh St PR FHfies "D Ging A ARARE 195 e

vari abl e- uAh4ifig at kit bone’ SF Bhe/ INIEH FRARS AndoME baFhYEidikafec® bhdigidlohy i ng an
axi al |l y-el ongated passageway and a piston slidably received wthin the

axi al | y- el fompathedfirsp asaegeivpysitiohetoethe tehepesitida atel, iinasrmy priessurizngg

axi al |l y-el ongated passageway a conpression zone, a first portion forned
bet ween t dluidanpheeemnpressioneoagdo dispensefluid heeugh the whesber, and a second

portion 56 22FP' R 2005 | ocated on an opposite side of the conpression zone
relative to the first portion, wherein the first portion is defined by a

first v adiﬁeanﬁ &i{t?ens&"g%@ﬁﬁ&?ri‘n ehfifn é?, ﬁ?&ﬂepﬁgpﬁ)éisg}ig’&ﬂ?%e%ﬁgitﬂﬁ that is

| ess t han firs radius, and at 1 east’ one o on and sSlrde is

movabl e relcaldting e piep Ald1ah taed, WaeRing at Radt 68 oficheahRd Mesist Agh Wi th
the tip of the piston received

axially-elongated passageway relative to the other.

45. A dispenser as defined in claim 38, further comprising an eyelid
depressor engageable with the facial tissue adjacent to an eye for moving the
tissue and, in turn, lowering the adjacent eyelid, and an actuator drivingly
connected to both the eyelid depressor and at least one of the housing and

pump for substantially simultaneously actuating the eyelid depressor and the

pump.

46. A dispenser for dispensing a fluid, comprising:

a housing;

a chamber-forming member mounted within the housing and forming
(1) a fluid-tight seal between the housing and the chamber-forming
member, and (2) a variable-volume, fluid-receiving chamber between the
housing and the chamber-forming member;

a pump coupled in fluid communication with the variable-volume, fluid-
receiving chamber and including a slide defining an axially-elongated
passageway and a piston slidably received within the axially-elongated
passageway, wherein the slide defines within the axially-elongated
passageway a compression zone, a first portion formed between to

compression zone and the fluid-receiving chamber, and a second portion
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within the first portion of the slide, and the conpression zone coupled in
fluid conmuni cation with the fluid-receiving chanber for receiving flk5450
therefrom and (ii) a rest position with a tip of the piston recei éﬁ“%ﬁt%in
the second portion of the slide; a nozzle conprising a valve including an
annul ar, axially-extending valve seat an outlet aperture coupled in fluid

comuni cat i oy AgddveRMar BPpo¥it! “RIeSERtheBEMPRAsIATRH RS $61aflvE A Sthe afiflt @
fl exi bl e val ve cover extending about the valve seat and form ng an annul ar,

axi al | y- ext epditivg, | whereimcthe firstr phagioneen defvhed ebyr d Harsi mhdwub agred ithe
connectable in fluid conmunication. with the outlet aperture, and_at | east
part of the vempEessivnerons ingolined byhesorand radjusathadripdessythanothediipbsi ti on

ith th | . ' t | t..to.cl he .i nt er f d
Form a 11U ATEGhASLE e POB A LErPtoR A, FHG i apehipBLrRI S At h at
| east part obdheoalaes g SARERH ARon LATHL 1R SEIG,SBRLbayEeSpONSe

to fluid flowng t the out erture at a pressure greater than a

val ve openi ngvithig3hé/fist Poitl dnowf the shds sadethef comprssiohi Za Edupled in
t her ebet ween; and at | east one spring dri vi ngly connected to at | east one of

t he piston afidid sbimteynivhtzoriwith ike $hrid-mecaivingeshambdrefostreoeiving flund pi st on
and the slide from the first actuated, positign to the rest position to
pressurize fHharefrom, apd (k8 Fpiteesition w&ﬁ@ tinat thepistpnreceived avitin dheret er ed
dosage of fluid fdr o({pﬂ.t he . .var i.élb| e-vol une fluid-receiving chanber trough the
val ve, and wAeOBAPHEN of thqsHdGt "t he vari abl e-vol ume f1 i d-recei vi ng

]?lh‘ainge(rji ggg;gg?@ﬁo%glfgg?rg%ﬁ@w aSYRTE ANELRinY A0YRhulbp, LRBIYRKE R gosage of
valve seat an outlet aperture coupled in fluid communication between the
valve seat and the compression zone, and a flexible valve cover extending
about the valve seat and forming an annular, axially-extending interface
therebetween, wherein the interface is connectable in fluid communication
with the outlet aperture, and at least part of the valve cover is movable
between (i) a normally closed position with the valve cover engaging the
valve seat to close the interface and form a fluid-tight seal therebetween,
and (i1) an open position with at least part of the valve cover spaced away
from the valve seat in response to fluid flowing through the outlet aperture
at a pressure greater than a valve opening pressure to allow the passage of
pressurized fluid therebetween; and

at least one spring drivingly connected to at least one of the piston and
slide, wherein the spring drives at least one of the piston and the slide from
the first actuated position to the rest position to pressurize fluid in the
compression zone and, in turn, dispense a metered dosage of fluid from the
variable-volume fluid-receiving chamber trough the valve, and wherein the
volume of the variable-volume fluid-receiving chamber decreases in an
amount substantially equal to the metered dosage of fluid dispensed

therefrom.
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