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application clains the benefit of U 'S. Provisional Application Serial No.

60/ 242,595, filed Cctober 23, 2000, entitled "Fluid D spenser Having A Rigid
Vial An iyl e I nner Bladder", and U.S. Provisional h&al/h@k Seri al
No. 60/2§5ﬁ8?ﬁygfiled 5 Cctober 24, 2000, entitled "FIuiQQ%?gﬁgggg?)Having A
Rigid Vial And Flexible Inner Bladder", 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 WO 02/40122 PCT/ USO /46089 Background I nfornmation
Typical fluid dispensers include a container defining therein a chanber for
receiving a fluid to be di spensed, a nozzle and punp assenbly nounted on the
container, and a dip tube extending dowmwardly fromthe nozzle into the
chanber for punping the fluid 5 fromthe bottom of the chanber, through the
di p tube, and out of the dispenser. Oher known dispensers include a vial
and a flexible bladder received within the vial. For exanple, U S. Patent
No. 6,062,430 to Fuchs shows in FIG 1 a dispensing container with variable
vol une IANMPEDISPENSERHAMING £ RIGID! erahapen FaSSHLE INNERBLADDERf a

t hi n-wailed, holTow body made fromsoft elastic plastic, and a reception
container 15 fornmed of a winkle film 10 encapsul ated within the vessel body
2.

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

Ard Flexible Inner Bladder”, and U.S. Provisional Application Serial No. 60/242,974, filed

wn

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

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



One of the drawbacks associated with typical prior art fluid dispensers is
that the fluid chanber(s) are not naintained in a substantially airless
condition throughout the storage, shelf |life and/or usage of the dispenser.
For exanple, the nozzles and/or valves used in typical prior art dispensers
frequenk¢% g&ﬁzjncapable of maintaining the dispenseri|1gbﬂU§nﬂ$&getically
seal ed condrti'dh- Such nozzles and/or valves all ow t he passage of air or

ot her gases therethrough and into contact with the nedi canent or ot her
substance contained within the fluid chanber(s). In addition, such nozzles
and/ or valves frequently allow vapor |oss therethrough either during the
storage, shelf life or usage Backgrgund kdermatien Anot her drawback associ at ed
with prior art dispensers is that the materials of '.0 construction may
under go creep t haypicildluididigpensenssedudeatentiioemiadiniig thierein hehathbgrensers to

| eak. Many nedi canents are naintained in storage and/or on store shelves for
at | easteivin@\wehad to Bodispensed) Ahozzistaad @amp aITEmyblpBdunsed dithergniatrnsper t at i on
and storage, the dispensers can be subjected to varying atnospheric

condi td SRS, NPIOALEEINATIR ThORS zleNnt AL BRRRNGY fBr hEAPRLALLABiq Pressure
and/or humdity. As a result, the dispensers are frequently -2 WO 02/10122

PCT/ U | {4 9 suhjected to substantial dififerential ther expansi on
and! or 8185 BT R Pk afafer RuRtehhERin Bbg ot ol ik Mo Rp F 4B I3 Lo
undergo creep. The seals and ot her conponents. of ﬁuch prior art dispensers
t ypi ca&lRPnasie edidededpigndd Heoliealadesr 1SedrFd wERp, hamipl a§oneraletl-St he

di spensers devel op | eaks or otherwi se allow air ingress and/or vapor | oss
when dlagrddied,068.S0éh Fhdsghswper Fds! afdisstnsimggentuner ayifh vayiadierodpiner i c
conditions. For exanple, sone pol yethyl ene dispensers have been known to

| ose hehvweesathbantludiyebottR5Hepdd vdweeliEinghd foofn dffeethin-walied, eiotlswchadiyng
storage. Such weight loss is believed to be due to vapor loss fromthe

nedi CanR 6k 8RSt bkl GAMt addebnen ehrsher & fhmedah athiepotivgt hyl ene wal |'s
of the dispensers and/or through | eaks otherw se created in the seals or

ot ger F@g@%ﬁéﬁ%ﬁ%@gﬁgggga%mg 210 the containers. The vapor loss is

typi ca alr ingress into the chanbers. Vapor | oss

One of the drawbacks associated with typical prior art fluid dispensers is that
the fluid chamber(s) are not maiﬁtained 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 fluid chamber(s). In addition, such nozzles and/or valves frequently allow vapor loss
therethrough 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
atmespheric temperature, pressure and/or humidity. As a result, the dispensers are frequently
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and/or air ingress is particularly problematic for dispensers containing
nmedi canents, such as pharmaceutical preparations or vacci nes, because they
tend to dilute each predeterm ned dosage of the medi canent di spensed from
the container, and/or cause the dispenser to dispense inconsistent
concent r gtg g of nedi canent from one dose to the next. 1pcYaisoangisher

di sadvant age associated with prior art dispensers is that because they
cannot reliably nmaintain the nedi cament or other substance cont ai ned therein

inan ajrti ht condi.t y ot be. use or _ei i pl e dose
ool 1 canrisrisd gt spaasrl el B Shutfiet aer nE 8 il btk SodiSoe

di spensers can be substantially nore expensive than nultiple dose

di spendbe materiglspf@oRstBIstion HeUIEEEITHR: 181@55%@@ diohergaiprrBeRte ahibispriguch
20 as pharmaceutical preparations and vacci nes, can cause adverse reactions
i n pat i ntispeasts typicalliylamt sottdesigedd motddofss s mreem', eatrent ranlt) the dmsqxehesns )

Anot her drawback of prior art dispensers is that the ullage or "dead space”

i nher endevéiBp $4&H oHbGREMSEAISovAhir WSeS Qe TR R dpd}llbésdzvh@l su¥ptyedediucranmeipt s and
other fornulations contalned wi thin such di spensers are suspenS|ons The

ul | age Bo%@,ﬁst&g%ﬁ {/ At ﬂ%&lﬁg}g# gg(r:or‘rpoﬁlent ?%&%tﬂ

leRE
di spen ers a ows<t he tit es r ot her SUC?I suspenS| ons

to form sedi nt the ettlin th nsi 0 utes the
modi carfbiESEt DO EHErD g %‘B%E SHeCaiRbia ahRd b el BRERH SRt ebet ana.
turn, alters the nedicanent and/or the _concentration of nedicanent in each
pat i entcoaiEs®s. dusingrsbrads: SRk logs sobalisy editake enarpppr st framtthai spenser s
is that they can only dispense the nedi canent or ot her substance contai ned
t her ei médicaamentipr ppht floid-cntaering shamngheas drdweght the polyetlifhding wlbwifaiok prevents
such di spensers from being used effectively in other orientations, such as
upsi de digpansers mdAcithidugh ledie cteseiss uzhtediis fenselkHrdehen etrudraianirdéiaces b

medi canment or ot her substance contained therein in an airless condition,

they c aﬁﬂ@@&nt&ﬁel@vo THE 88pdr 'To§squty?l’ca}'[y bY@ 4iPHBRAL $nto IUCEaAHPUT@LpRESGE-
Accordingly, it is an object the presént invention to overcone one or

MOre€  andlor air ingress is particularly problematic for dispensers containing medicaments, such as
pharmaceutical preparations or vaccintes, 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 is that because

they cannot reliably maintain the medicament or other substance contained therein in an

atrtight 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 1s 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



of the above-described drawbacks and di sadvantages of the prior art. Sunmary
of the Invention The present invention is directed to a di spenser for

di spensing a fluid. The 15 dispenser conprises a rigid housing, and a
flexi bl e bl adder nounted within the housing and defining an interior
chanmber within the flexible bladder, and a fl uid-receivi ng chanmber between
the fleX®P%%adder and the rigid housing. The di spenserP$UFPPHA onpri ses
means for creating a first pressure within the fluid-receiving chanber
greater than a second pressure wthin the interior chanber of the bl adder

t 0 t hethebyloparesiepénsetwaliongrtas solotes gastasr swlidvapopaed of Blich dusgensions to
fluid-receiving chanber. In a currently preferred enbodi nent of the present

i nvent oo sediR@ni@RSn f ShiciCsRdihb Bgtriefl%sﬁéﬁﬁ%b' daults tfeahedtimbned 8r H@Eed by a
resilient material of the bl adder that flexes the bl adder outwardly toward

an eXps%%ggndcegg tn'eB%th"’}H (th {l%eﬁ?ﬁs aﬁcg q@t\ﬁﬁ Lll?eg hte 1ﬁédlggx§§n§ 911[’1(?/ }Mt thin the
flui d-TeceiVving ehamp an Re |nter|or
chanber of the bl.ad er Preferﬁ the reS|I|ent bladder is nmolded in the
_4 V\D DRFAFEION PEFICGSEIEI GBS  8XpENdE- condi ti on, and therefore the
resilient bladder will inherently tend to force |tself into the expanded
coridi ti on and t hénethyr dreedaek asieciglediwibdmpnessor &t dispéreersnis that thsgtoaeen t he
fluid- receiving chanber and the interior chanber of the bl adder A currently
pr ef er ¢ritd dgphird iiemidehmeheorditspanseinck ubhtaiedobepin is@s wrighngr othercoupl ed in
fluid conmunication with the fluid-receiving chanber for punping a fluid
recei viathid Bebfhibd oM LSy ISHcR BRNSE suaNdise QR HE HiAbNBoEOtRlAA A [l uld

comuni cati on he punp |'ow ng t he passage of the punped fluid

t her et&her oglfﬁf%ﬂgnf su¥ﬁ n§ tgf%gdet 5'0% plalsa%iaggolnghegauyé %§Cl})l d'?sgteplseel 9 Q(F Ogt mgté;taén

di rection- ref
flexible cgver overl the nOZZ|K$ﬁ d creatlng the ne- m%y valve at the 10
i nt er 148 BCGICARRL A Pe”gﬂﬁn?HV@aul CISHEFY UHCH COPEIHOBr hEY CUHOT BF esent
invention further conprises a sea

10 used in low gravity environments, 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 material 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 biadder. Preferably, the resilient bladder is molded in the
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formed between the flexible bladder and the rigid vial for sealing the
fluid-receiving chanber. 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
extendi ng,g@dipgdol y 1 nwardly on an inner surface of the bl gdgarsoIgofirst
and second protuberances are subject to radial conpression to seal the
interface between the flexible bladder and rigid vial. Preferably, the
first protuberance extends about an outer _peripheral surface of the bl adder
and def§paadedsopditian, adriberaore &g esileriiadder wilh pherandly dercpivdorsgisell biPance
ext ends about an inner peripheral surface of the bl adder and defines an

i nner 2De axyrotied cawatidmapdshethy ereaterthadeliited gmessuisalifitrestial fhrevvasngha Aowl-
defines a tapered surface for directing bladder material in approximtely

t he di reediviap cedmbdiend otk rior ehaberasfake bladddrher eby facilitate mai ntai ni ng
a fluid-tight seal in the event of bladder nmaterial creep- The seal
preferably furtheg . i i en end
b the 0 021 40125 B T 0 S B e I e bR Sidar e Blhy e ProBay: ol
conpression .for further .seatin he,i.nterface between the . bl adder and rigid
vraP bl o Bkt R R i SR PR RE O iBrn 304 1 g
receivable w thin an open end of the rigid vial and engageable with at

| east dJReeHd thersl frpsthadigranses sad 29nprvatUReretreRksdria AluideRBIERICa R Hr essi ng
t he protuberances to seal the interface between the flexible bladder and
rigi d vl theheyppiou gllaleinigles patsageeeishe pwepehBnidiherethhergt andquepteniing theui d
comuni cation with the interior chanber of the flexible bladder. Preferably,
a two- wagsag¥ af figidefin thepgbsipedisetioh s Tho upd-edyivalvelisipfaabirmbingat hyon bet ween
the interior chanber of the flexible bladder and the aperture of the plug

for preysdi 00 £ hallite COUTRIF91H00e REIMNEEM L B&intOLE Bheki9vaRRaRer of the
bl adder and the anbi ent atnosphere when a pressure diffefential across the

t worway. valve is | han a threshold | evel. The two-way val ve preferably
i20“%or”¥ﬁég§mgﬁ?Pgéﬁ%%%fagﬁﬁular pr ot uberance extending radially inwardly -

froman inner pepipheral surface of, the Il exible pladder,, and, engageabl e

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



to thereby seal the interface between the flexible bladder and plug. In a
currently preferred 15 enbodi nent of the present invention, the annul ar

pr ot uberance 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 exceedi ng the
pr edet e W12 hreshol d | evel . The fl exi bl e bl adder of ﬂﬂg”Hﬂ§b§ﬁ%br
further defines an open end and a closed ZO end, and is novabl e between a
col | apsed condition and an expanded condition. Upon expansion of the

fl exi Hexitt dhdaer fodabiebeoealdl apseessiondiit fuether B3hiangd Wi igtcpRBEBeweendid i on,
the flexible bladder and rigid vial define an annul ar gap therebetween. In a
currendi)dier RuELislar8g enbodi ment, 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 renoval .of .fluid from-6 W 02/40122

PCT/ LB01146080 1573 R it B Eisr T iy e Hah S S B ARt 2Phe bl adder
Preferably, the flexible bladder initially contacts the rigid vial adjacent
to or ‘WEHP apwecepehobharisid Yinkansl epasrableayih ehispst ope ¢ ihesish apd/sesppdiges t he
rigid vial in the axial direction fromthe open end toward the closed end
of 5t heprétubgiabtes fbt mdddly coimphesbungtthe progdipanseon schiethe afiterfAtesletivaeratheor dance
with a preferred enbodi nent of the dispenser, the flexible bladder defines

an exthdsk bEaBNAdasd viah Bhe pxpRaRdaes 8984t bhdiperfuRethet<dh@uyh &l fidrf i nes an
i nternal norphol ogy, and the external and internal norphol ogies are

subst anf g 'Xa&o?@v@l?gxl% iﬁt%ﬁ&ﬁs‘ﬁ{)aﬁ?éér%kg%}%ye&ﬁe Eiaﬁé&b'}f}ei‘%}%g%g{thonaW”f or mabl y

contact the rig an st ant’i i mnate any space’ in the

fluid- receiyi chamber therephetween. I.n accordance with a preferred
embodi TR OIGE HHBSTHF oS GRYP P LRtIgT P W S TP 1 e AP BBIPEBhEF ses a
piston, and a slide for slidably receiving the piston therein. At |east one
of t heflgilye blndderpndiibe apares pithe ebigios prayPetineiludicparpenicaieondrdiveen fhe
addition, the

10 interior chamber of the bladder and the ambient atmosphere when a pressure differential

across the two-way valve is less than a threshold level. The two-way valve preferably is
formed by a flexible, annular protuberance 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

—
n

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 removal of fluid from

-6-



piston is made of a relatively hard material, the slide is made of a
relatively soft material, and the piston causes a conpression zone of the
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

20 pi st oy cApshyshi de. In addition, formng the slide from aciRlsat/idgy
flexible material allows the slide to be forned integral with a nozzle,

such as by nolding the two conponents in a single part, wherein the
integral nozzle and slide may be released froma core pin by injecting

pr ess urtkglydrresH BN B LREENIPOTHEPER IR psBE b deh Piplesatdniths HEehle tpdder
preferably further conprises neans for <controlling the flexible bladder to
col | apsmtialhy comtaqs dubeti@d vial ediacaitltaps pehr dlonaticniend of the Wadler,emdobément of the
present invention, the nmeans for controlling includes a plurality of |egs

ext endipaggrassivadly ¥ndapeaihdlrisid Ria0id the akial eiré@ionGranaes opeh chlovidrexhddiosdd adder
for conformably contacting the flexible bladder upon col |l apse thereof In

anot he fen® H?ﬁfy A5 (P)rlaldhgewﬂﬁ %g@ﬁ neiec%arb nqgélégfl 22156 gé&%?cﬂ%n?% Q/‘%ﬁ 4 nvention,

the neans for controlling is y at |east one axia el ongat ed

surface i scontinuit rmed in the flexihle bladder. In accordance with
anop hePrerbUurABRE e ok skt P el one R et sl B Hariogs
capabl e of being penetrated by a needle or like injection nenber for

i nt r odue pAmExRAnded e ihs Hed WYsletiagr e infrealtnaPhelgRn-and des witergakanthber |
In this enbodi ment, the flexible bladder includes a first portion

subst amttemlal ynoipifaliegibd &eisnbst@spdnsie:s tamd teehappt aldaw tlenfladble bhddemtb ener gy
thereto and conpatible with the substance to be received within the fluid-

r ecei Vichgfoehableontaanthe & S@ o@NghPattsia@ialoveirhnhtttny iRad b8t iPektfhed and
fusible in response to the application of thermal energy thereto. Thus, the

Dot voor the f S BT BT Sdder ana 11 ui d-rece; ving chanber in a  region
( cei g chanmber in a region
thgpeot penet rat qd By, the Nl 8.0 Ld K&ul k8! iR FRIR GrvehloSIEe SRR ment
of the dispenser comprises a piston, 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 plreferably 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
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present invention, the second portion is forned of either a thernoplastic or
an elastoneric material, and the bl adder, including the first portion
thereof, is fornmed of 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 bladder and anbient
at mosph®®0%{h& antial |y prevents the ingress of air or dﬁﬁgpsﬂﬁggg’or

vapors through the flexible bladder, or otherwise into the fluid-receiving
chanber. As a result, the dispensers of the present invention may nmaintain
t he nedvadmenths nogane fdreontolbs ahdesied dntailgretontehmnadlnelohgatethserifadees s

condi tion throughout substantial periods of storage, shelf |ife and/or use.

20 Acchiscdhnighiyy fdred dh gpersisbhildéhe present invention are particularly
wel | suited for dispensing nultiple doses of non-preserved nedi canents or

ot her subst anceSmLa%%&idah&gwnﬁ ]gﬁcgtﬁgeemd%ﬂeﬂ Jﬁtﬁé@egaﬂqmrﬁ@n, ﬁg%&ﬁﬁ

advant age of the dispensers o e present invention is that the sea

formed  bet ween the flexible bladder and the rigid vial radially and axi al

i r oc kB pRlE af bR R 0855 By tESK rikshet bRt T b RERE Raader
to persistently maintain a fluid-tight seal regardless of any creep of the
nafer iRipdeERTPIRRY UbstageomiyBe shudrreefving ¢hangtert Hethiy apbediarent, the ﬂ@@gﬁ on, the
one-way valve enployed in the preferred enbodi nents of the present

i nventblatdef Urclivies arfaitoationssubkanfibliy vfusitbe e vaspgnsehatieappilataon of
hernetical | y-seal ed condition throughout the storage, shelf-life and/or 5

use ofthéhe] dh&peRsRtto aXeodpaivierviadastRgmcoto bhecdivepenssh sheofluithe present
invention is that because the nedi canent or ot her substance is maintained

in an @Hié'iﬁg_%h&ﬁgﬁj LiPRsdBnd ggrtfoln%\gﬂyirnﬁcﬁé ﬁ%ﬂ%oﬁlb%%%fmsim%% qGESRS S may
be used In Virtualfy any orientation, and furthernore, nmay be used In | ow
gravit

0 a1 L ATEP a0 R, R Pl R ARSI 1 o
rmibphoal 5(1)1 )s/tmitlfabﬂs}} ﬁgi%[t?gllllt )s/eaﬁrgét(\:vgielq %mt f?eexible bladder and fluid-receiving chamber in a
region thereof penetrated by the needle or like injection member. In one embodiment of the
present invention, the second portion is 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 it an airless condition.

Another advantage of the dispensers of the present invention is that the seal

formed between the flexible bladder and the rigid vial radially and axially directs the material

8



i nternal norphology of the rigid vial. As a result, the flexible bladder may
expand and conformably contact the rigid vial throughout the interface

bet ween these two parts and, in turn, elimnate any dead space within the
fluid-receiving chanber. 15 Yet another advantage of the dispensers of the
present i nW%48t2i s that the two-way val ve coupl ed in fPeR/ESUdEePRUni cati on
between the interior chanber of the flexible bladder and the anbi ent

at nosphere prevents any exchange of gases or vapors between the interior
chanber oéf thdrBextibla dthdderan geraisientyninaintains fitidrtizht pabrepaddldss dfenp cresss of the
differential across the valve is |less than a predetermned level. As a
resul t, tietefisiatuvay theatorggedr el Blifeaf 22 digpemet. Vialadditivahheows-waovatarospher e
within the interior chanber of the flexible bladder, thus insulating the

interior GhseRANn teprefehttCémRidine s bﬂh@ﬁ&&%ﬂfn@erﬁi@ﬂ/fﬁ&heh winidaihy/the fluidne
anbi ent atnosphere and thereby further preventing the ingress of gas or

vapors i nfe@eiliflg chdntiedin 4 ﬁé}ﬁfeﬂéaﬂlg-s%m&hon ¥ Ha e hO ke Igg) GRéIEERILARP89

O her objects and advantages of "the present invention w become appar ent

in Vi i ng detailed description and acconpanying draw ngs.
Bri ef s‘%freloglt&ll%c?f@le#sgt he Drawings FIG 1 is a partially broken-away,

per spective Vi ew ofy @GRl il LER IR Moplh ARARGALY saésgmwe{aq glsq{hﬁpenser

mount ed therein in accordance W erre e present
nventi o FIG., | A abett r, FIG |
B e s poreepisgmeBedifafiol e shhoitks IS%%W%%&H W3R et IR L0
Cis an ex IQded Vi.ew, erspectjve, ,of th ocul ar treat t . apparatus 10
of FIG glﬁf‘%"hﬁntﬁr’ltge g‘ﬁg ? he Psedun virty %y Y ozeRigtion: A7 H'(Stlh I?IFL)f’ée’ocul ar

treat msnt apparatus of FIG 1B
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. As 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 is 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
interior 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.



FIG 2 is a side elevational view, partly in section, illustrating in
further detail the dispenser of FIG 1 including the punp assenbly, vial
and a bl adder and wherein the 15 punp assenbly is disposed in a closed
position. FIG 3 is aviewsimlar to that of FIG 2, although the dispenser
i's rotatedWsD02/4i2h respect to its orientation in FIG 2,P HH3Hunmp
assenbly is disposed in an extended position. FIG 4 is a central
cross-sectional view taken along a longitudinal axis of a 20 piston of the
punp assenbly of FIGEherbbjets@nd &dviastagesfaf tiret prefertinyanting wvill besymefappareitpn of a
nozzl e of the punp assenbly of FIG 1. FIG 6 is a |ongitudinal

cr 0ss- sectiew nfithe folbowihg fetailed| dosvgiptiomandecCompanin@.drévingsl0 WO 02/ 40122

PCT/ US01/ 46089 FIG 7 is a central cross-sectional view taken along a

| ongi tudi nal axis of a slide or body of the punp assenbly of FIGS. 2 and 3
and form ng essentially the BricdibesafsionvfilBrawihgs 8 is a central
cross-sectional view taken along a longitudinal axis of a 5 flexible punp
cover of the punp a&36&ehislapadfalliFbfeRen-dway)heBBpectimel viel af st patlartgeatthent manner i n
whi ch the punp cover extends fromthe tip of the nozzle to the rigid vial
and i 5 codppargtis @dvihga dBbémey mamitgdrtherein iaccerdande with & hrefaoted tebodiararst ed to
the vial. FIG 9 is a central, cross-sectional view taken along a

| ongi t udi thabresosit snvehtidnhe 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 showng a

rear mounting portE@NIA & a view SinMiaPth 110 1 RbRAGBE dRperst:G 10. FIG 10 is a
central, cross-sectional view taken along a |ongitudinal axis of the

pladder of the di speasas isf pofptive %iel ¥t the SAMMREnlef: dpBhrinf QP ALT ON @

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, illustrating in further detail
the dispenser of FIG. 1 including the pump assembly, vial and a bladder and wherein the

15  pump assembly is disposed in a closed position.

FIG. 3 is a view similar to that of FIG. 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 is 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 predeterm ned

col l apsed condition. 15 FIG 10A is an enlarged view of a portion of the

bl adder of FIG 10. FIG 10B 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
transver seVx0281082 t he bl adder of FIG 10. FIG 12 is a SREKUMEHEE? view
showi ng, in cross section, another enbodi nent 20 of the bl adder of the

di spenser of FIGS. 2 and 3 disposed within the rigid vial and including

el ongat ed di scont i MGt 7 &= @htrall cossgatdtional iehf aken adorgoloagitidnabaxioofteer wal | of
the bladder to facilitate the collapse of the arcs that pass through the

chords of siid3er b&BREEHd penPassémbly bEFMIS. 02hdH9 ArPfolleg\dS4ahtidI6OBO FIG 13 is a
top plan view of the rear plug enployed to close the rear end of the inner

bl adder by,fiEdfionGorfe. SaNdWi ch-type structure between the rigid vial and rear
plug to hernetically seal the dispenser of FIGS. 2 and 3. FIG 14 is a

sectional view of e, § Rl cellrGrd8K&R0R MY bkl dn@fudtliniddta 5 FI G

14A is an enlarged portion o he rear plug of FIG™ 14 Show ng further

det ai |  of i = . ial sid

el cvat ] onSP /BB Bt bf o i ekl B118, 2 bl S nd P P BARRMENR e o1
fluid and di i on, of b in.the full, half. full and
erpty condPET SRIVEP PhE A EReheBi e filfe i lheelbid U g ppotPrasd vy g

i al_side el evatjonal v ly i tion, show the st
of assenbhI G EREHIaFEEnt o Ehe R SPgtrs et Bh | zation and f1111ng of

the dispenser of EIGS, .2 and 3. FIG 17 i,s a_ perspective yiew of another
enbodi ment of a di $PENS 2 Ghilpgrosseetionak view takRR N@Hgai@gﬂé‘ﬁfﬁlsi‘%ﬂ’ﬁn end

el evational view of the dispenser of FIG 17.
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 is 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 is a schematical view showing, in cross section, another embodiment

20  ofthe 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.

-11-



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 the

di spenser 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-s¥Qeeaer view of the rear plug of FIG 21. FlI GPORUSADSHarti al,
enl arged cross-sectional view of the rear plug of FIG 21. -12 WO 02/40122
PCT/ US01/ 46089 Fig. 24 is a partial, cross-sectional view of the

axi al | y- ext endi ng &1@. t3adiaadp ylan pieoj dfahd rogr pledempidyddrte cloeathepdargndéf FI G 21
illustrating the flexible bladder conformably engaging the legs in the

predet er mhe @&eﬁblh&@@ﬁﬁﬁ)rﬁﬂlgﬁ $an@Rich strabtutebebvdea tiid ridid vial aRiSre&ghid 1onal
view of the legs of the rear plug an 5 bladder illustrating the bladder in

t he expangggheG@Ndistdl e didpbhaer SEFIGS. 2 afd 95S- sectional view of the flexible
bl adder of the dispenser of FIG 17. FIG 27 is a partial, enlarged

cr oss- sect i onal Vi g0l A N daIYi8l of e ik R i b1 9l oFtG 136, 10

FIG 28 is a front elevational view of the egral nozzle and s e of the
di spenger of FIG i ' i i ral
nloig I e§and slide tﬁghfgﬁgnaé%nk?%g p%@?éfﬁgﬁé@ogﬁﬁwgwgﬂ%sﬁgﬁ%?de

el evational .view of the.int iston and rigid vial of the 15 dispenser
of FIG 1%&1&%“%“1?381%‘%%{?%{%%PIB%T oss-sectional view of the integral

piston and rigid VIP%}S.O {SAEb%e s%?lhential 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 sterilization and filling of the dispenser
of FIGS. 2 and 3.
FIG. 17 is a perspective view of another embodiment of a dispenser of the
present invention.
15 FIG. 18 is 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 is 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.
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20 FIG 32 is a cross-sectional view of the flexible nozzle cover and

bell ows of the dispenser of FIG 17. FIG 33 is a cross-sectional view of
anot her enbodi nent of the dispenser of the present invention including a
reseal able portion on the flexible bladder for inserting a needle or |ike

i nj ection Mh®&P122heret hrough to fill the dispenser with BCHeWd®8ENt or

ot her substance, and allowi ng the needle holes to be sealed by application
of thermal energy thereto. -13 WD 02140122 PCT/ U501/ 46089 Detail ed

Descri pti on of the H.@Hds a pattiblpdrosh-seetiingl viewlof (Re akially-erterdibg ashvadimllyn ocul ar
treatnment apparatus 8 that may be used in conjunction with a dispenser,
shown gengroptling 18gs dfGhe teir 510€ 6f FI@GNC Eilltistrdtinghke fxiie bladddr Rugbimadly As seen in
FIGS. 1 and I A the treatnment apparatus 8 conprises a housing 12 that 5 may

be gener adigigibb BRAGKAN tHe (FERESMERE bb1BPsedRMdideh. nes an interior cavity 14
and an eye <cover 16. A trigger 18 is pivotally connected at one end 20 to

the housing 12 vi a gght98& padial, cﬁﬁéiséc%ﬁdl‘@?e% ﬁtthé 1s @m@feaﬁﬂdgﬁﬁ’ﬂ arm portion
24 defining a slot 25. As shown best in A apin of "a wheel 27 is

fixedly s " IRt a%%ﬂ eel 27 is rotatably nount ed
on theyl niﬂgﬁegglu\ﬁ rﬂ? ﬂﬁd h?fhs‘?né’ ckgﬁgé“;t seen in FIG 1, the trigger
w8 b 0 elongat ed fR ¢ RIISSEbhI Rk, K ROHESEBial 2RO Oﬁsefﬂ&l e fit
with, e.g., a patient’'s han approximat e Shape arm 30 is

flxedly s&gflgd at one end to a post 29 projecting inmardly fron1the
interior I""of the hou5|ng 12, and the spring arm defines a knee or bent

portion 31 (shown i gg% an interior surface t rigger
18, and a free end:q§2 el %ig glagﬁe@%més‘ qCH?@AVF&rC}F@dmg}O eetﬂ‘&k@ t he
di spenser 10. An_eyelid 15 depressor 36 is pivotally nmounted by a hinge 38

to the endladser eHdGhdfisi ng 12 adj acent to the eye cover 16, and includes a

hook 40 fixedly secured to the wheel 27 for pivotally noving the
10 FIG. 28 is a front elevational view of the integral nozzle and slide of the

—

dispenser of FIG. 17.

FIG. 29 is a cross-sectional view of the integral nozzle and slide taken along
line 29-29 of FIG. 28.

FIG. 30 is a side elevational view of the integral piston and rigid vial of the

15  dispenser of FIG. 17.

FIG. 31 is 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 flexible 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.
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eyel id depressor upon actuating the trigger 18. In use, the eye cover 16 is
pl aced adjacent to the tissue surrounding the eye wth the eyelid depressor
36 engaging the tissue adjacent to the ocul ar cul -de-sac. Upon 20 squeezi ng
the trigger 18, the eyelid depressor 36 rotates in the direction of the
arrow 41, A¥02/40R2t urn noves the tissue adjacent to the eSeVVWIE8dse t he
ocul ar cul -de-sac. Rotation of the eyelid depressor 36 is caused by the
wheel 27 which al so uncovers a nozzle 42 forned at the adjacent end of the
di spenser 10. Si nul t aDetaikid\DestitiptiapsfithePreferradEndrodaserithie ri m 34 of the

di spenser 10 away fromthe fixed nozzle 42 to thereby prine the punp of the
di spenser, as -14 \MDFOZ/UYEER2is BioMWHIS0dkL k6 G8dmesspparbsl 8itlmt fmay bheseddet ai

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

di spenser cabfuneiidrhivith & Aspéraers sivgvnlgénetiyeatf10cim aecudd@i2e ofithttheepregeni ng ar m 30
eventual | y di sengages itself fromthe rim34 of the dispenser to thereby

rel ease theetichendeetn il FEES.Nsad 1A, GivtichtheaPAppRANAIEBomMEises o IRusihg 12 thde to the
resiliency or spring-like nature of the 5 nozzle 42, as described further

bel ow, 5t hgapyd gndRlly U-SREEBRIcrése Bédivs lafd QEfiNF ¥R SR kadigV@lrd ah BRe NOzzl €
and, in turn, releases a predeternlned dosage of nedi canent (or other

SUbSt anceyoed 1O iGN TR pf Bl cofeRtch BeaRHh 30 it 185 HA0 0 o blige yBeT

eye. Then, when the user “renoves the ocul ar treatnent apparatus 8 fron1h|s

or her ey%ﬂ{?&u&e@a?ﬁé%ﬁmfélﬁiﬁ g:%ﬁloih% dkAGn QQFoL‘?ﬂ AL Eﬂoé% RFP(%.H%?' Ly

returns to its origina res p05|t|on own 1n 0 the

free gnd gzln%%?glw%gelblae fixe[gl ecure lffhl NiE§ §lo bfu;/cfj Q¥vheg1927 \lt/ﬁ"l Bpr m 30 upon

retuni ng RS orlglna 150N al'do 1o rlves t' he' éf 27 in the
direction_o that of .t arr.ow, 41 ses the eyelid
depr essor mg@rﬁ?cg f sy 9th°2 %berl}ob‘f’lﬁ% 2. p%g&is } gn lrbg]rd1§ h%ﬁ/ﬁ“gg‘i"rntéqg)c ul ar

treat aratys is.then rea i spen n redet er m ne dosage
of mag(y c aﬁlﬁ‘lﬁ) atedrand, cppaprises feqy &x %%(F%?gréﬂ %&’étﬁ 'E?X‘E%r a pylieptrt hao gof ocul ar
treatment apparatus that may enploy the disp enser 10 are described in U S
Pat ent NoAn approgmatelsol-shaped soryg A0 infAxedly Séﬁ'éfe%%‘?f{ﬁr?éé tq pPeshed

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 trigger 18,
and a free end 32 engageable with a rim 34 formed at one end of the dispenser 10. An eyelid
15  depressor 36 is pivotally mounted by a hinge 38 to the end of the housing 12 adjacent to the
eye 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 surrounding 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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assignee of the present invention and are hereby incorporated by reference
as part of the present disclosure. Accordingly, as nmay be recogni zed by
those of ordinary skill in the pertinent art based on the teachings herein,
t he di spensers of the present invention may be A utilized in any of numerous
di fferent Xp®4412s or systens to facilitate hol di ng and RFEBINEHY

medi canents or other fluids, liquids or other substances contained therein,
such as nasal inhalers. Referring nowto FIGS. 2 and 3, the dispenser 10 is
shown pardeboyibedincfugber dstad thelomv. tWpan squeseing the ttipger il 8 and perrespondinglient s t her eof .
The di spenser 10 is generally cylindrical -15 WO 02/40122 PCTI US01/ 46089 in
out er coreixiegding theahispanstr ¢®mithingbs heusingri, the freertrd/ 325 theaspyimgermBly rigi d vi al
52, and a flexible bladder 54 disposed within a main fluid chanber 55 of

t he vi al .evéifteallyuigengspee ittelfifrorh theatnB4 bfths dap@isatto thebdbyfreleasditscdxdanged g
predet erm ned doses of nedi canents or other substances contained within the
fluid chafiirhsebBomahsiprielg ah. BodYesifi, dueto thkirebillehyy srepeibylikg nfiutchfiei n t he

pi ston and defining a predeterm ned dosage chanber therebetween, and a punp

cover 562 Joef18unGhs Wkdchibel RAES 110 tife SRAINBYspéatey Bomtfactsb ntbivePBMR kdVerd | P, and
a spring-like ™bellows for allowng either the piston or nozzle to be noved

t dt i : } h h
oward thge H%Z!g%ra?g,q? ?drﬁ,crtzleéseﬁg??edeﬁﬁnﬁ?@&&w#%égfcaﬁfggg({or StbsdBfsERe} hr oug

t he nozzl e, orce elt the piston or e away fromthe

ot her g ﬁx'e%%%ilé‘%%i?% the 8@@%%3%@&@ o?&%%sg%}?g”?}éé{, Shaf mkQusdper et i cal ly

seal s the di spénsing I Spenser an C he punped nedi canent
or other_substance

t her.et hr ough fery.ing now also to ElG. 4 i ston
26 my baeRBTRORLGT Y RGP B M PRl Mtieehds Hedtastr 181 D) 20T
subst ance and, ef er abl the material js suitabl.e for, use j onpection
Wi th medisPHREHTES0 tensticAly ETRT Rt rieinal of rPine Besiten 3 shovg it ik S8R The 15
pi ston 56 conprises a base portjon 64, an ehggggted portion 66 extending

fromihe thaler endolenggmythe mph Ttheforcs pxasts spARE A 30 PRenTEiyEng

communi cation with the main fluid ) L _
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.

L5 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

0  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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chanber 55. The base portion 64 is generally disc-like in outer
configuration, and conprises a connecting flange 70, an annul ar nounti ng
portion 72, a first annular groove 74, and a second annul ar groove 76
spaced |nmardly relative to the first annul ar groove and 20 surroundi ng the
inlet end WMOWH8122entral bore 68. The connecting flange 7RFT/ES0RE¢8? gured to
engage, e.g., in a snap-lock manner, the vial 52 defining a correspondingly
di rensi oned nounting flange 78 (FIG. 2). As shown in FIG 2, the nounting
portion 7R oated cénfigutationand eomprigesompeny dssemige S0 genealiy digad vidliSange 880 and ri b
82, respectively, of the punp cover 62 which is conposed of a flexible

mat er i al , flexiblelbladdes $é disposedwithirdemain flubtlawbeafidofithe wihl. t Therpaby aseealbdy - 16 WO
02140122 PCT/ USO1/ 46089 the main fluid chanmber 55 of vial 52. As further
shown i n $0 éémpzisesdgisioh 156 farididcharging presleteaniaatiidsedofimedidanentsalr oflidr t he second
annul ar groove 76 is |ocated adjacent to the main fluid chanber 55. The

second anguBbtadices EHIMRed/Rithih eHecNd Enafibiet $9)4 she GHOMY 66 fot shadHlife@eitinga t O
recei ve any gas bubbl es inproperly dlsposed within the main fluid chanber

and t o5 prgyeitthe %sfo'ﬂ%n@ﬁ&'ﬁhﬁgsa PR RASI dSage RhAnbed SherétRiwedh, HARGuEH AS
shown best in 4, the elongated portion 66 conprises an annular groove

84, a lat %rvgll é%fo% g@ﬁhlrhgnogﬂ'é%S %gﬂe %9 v@lv% &l engﬂ tgeg.ddrH Qn 11[(9 ceptacl e

portlon 8 e an groove s configure el ve 90 (FI G

such BeHoRY 18- aﬁlo tg%rrthesﬁgﬂoh 30nd 2 théIn?ged th%z%%@ Shheto e%c{ %&{S%l i de 60.

The | at er y exten s n conmruni cat’ron

| 8 f 92
of 't he S| TReEqT LR ot SALES B %ﬁeé‘im%ﬂ Siaak ‘rjce?e% er“é%é%&%éer %por ti on 88

conpri ses annul ar . wal t ape ortlo tend bet ween t he
annul ar vw?legwa&ﬁambta?atherewoaﬁ easyig f‘slers termine @eseg £ 89 pi ng nmovenent
of the nozzl e 58 as described in nmore detail below 1in connection with FIGS.

5 andl®. hemaetigaHy sepls tha Aispesing dipiof S dispgasseand Isrts the PaaRgdgedicament qm

dianeter toward the distal end, and slidably engages the annular interior
surf ace 9gthesfsubsiance Hereflrowgh. as described in nore detail below in connection

with FIG 7.
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 suitablevmaterial is a low density polyethylene. The

15  piston 56 comprisés 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 is generally disc-like in outer configuration, and comprises
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, €.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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As shown in FIG 3, the piston 56 further includes two generally
symmetrically-1ocated hook portions 97, and each hook portion 97 defines in
conbination wth an outer surface 101 of the piston 56 a respective sl ot

99. As described in nore detail ?0 below in conjunction with FIG 7, the
slide 60 i ¥o@MO0P2o0cal |y di sposed within the slots 99 forPCHUM(HPOY rel ative
novenment of the piston within the slide upon actuation of the punp.
Referring nowto FIGS. 5 and 6, the nozzle 58 nmay be conposed of any

sui t abl y thkumaiblfimid chamdberh’ Seof viad i@ wiAa tfurfler stiolwnean G €2, imédlen ghierpistdreSecionf | gur at i on
wherein the nozzle and body are nade of one piece), such as a plastic

mat er i al ,asstndledus thentidl\p2] the seopd amnilar grooVWD7 ®2/ldddieA2dfacamt tishe hbaOB8dof a

mat eri al which has been found to be conpatible with nmedi canments, such as
those mahenbalss. TR sbcufidginuldd @rdovatietiarelss fivicliéns tapebvide)sAdiptuladrén towned by
the General Electric Conpany of Pittsfield, MA. The nozzle 58 is preferably

nol ded Ofre QAR aRY B£LHBBKs ifMHIPEr S Shofed Wikl Ble@hin G601 Bahbs&ha@etbbRdy portion

98, and a disc portion 100 disposed 5 coaxially with the conical - shaped

ortian i -adi It will be recognized that the
(F:) oni c gl - :‘ﬁﬂ%“g’ﬁf"g ?)r? H‘;%rs]&g%ingdn%ﬁé géﬁiﬁ[ 6t o8 o

Isc portion 100 may be nol ded together or

separately. The cogjg@%hﬁg%pS@%§Q&thgm%§gﬁ%ggkh%%%oggﬁgggﬁ3%8@#ter surface

102, a partial cenfr ore and a agenent p The partia
central bore 4 termnates. at a o Jever wall 1 ich is di i oped and
cont | gur &bis 204 TR rofing Bty P A-AEhE i RITHERE
direction,of the arrow,110. .The engagenent portion 106 is configured to
mat o vi ¢ PEE AR RN &S EreA TBReare § et BTG sgeb s & PBed®hbove i n
connection with FIG , 4, and_conpnisgs a truncated conjcal caqnfiguration
t er mi nat iSHYME hepistem Parpatashits terslideo0; {bhe latprally prtgndingpqag 86 |5 Ikflsld 2 and 3,
when the piston 56 reaches the end of its stroke upon dispensing a
pr edeller romannigatien with thecapisa) baisif8 and ferminates agjaepnt anBYl2Y igterigr sugiaes ved
within [5 the guide wall 94 and engages the piston surface 96 to termnate
further rfBwétherslide 6 (RIG1 3). s shown bemin EEs. tHhe regentagle portien 88 parrrisppaume 113
is defined between the engagenent surface 112

annular wall 94, a tapered portion 95 extending between the annular wall 94 and bore 86, and

a piston 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

I5  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 99 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 is composed
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of the nozzle 58 and the piston surface 96 of the piston 56. As illustrated
in FIG 3, the nmaximmstroke volune is defined by the maxi num extensi on of
t he engagenent surface 112 fromthe piston surface 96. '0 As shown in FIG
6, the disc portion 100 conprises an annular nmounting portion 114 for

af fi xably NUH4KH3 t he nozzle 58 to the punp cover 62 andPGI/Pd/A4608% (FI GS. 2
and 3), and al so conprises a slot 116 for the passage of fluid or other
substances therethrough. The nounting portion 114 conprises an annul ar

t hi ckenedfponatéirmhwiitB hasteten foundd& bpcomppatible Wt medposats, bshwetwsa pai r of
annul ar grooves 122 and 124. As shown in -18 WD 02/40122 PCT/ US01/ 46089

FI GS. 2 analerils sohurdanthk andagiiazks/ €ELEX and LEXKAN, duthedviied bglgreGenemlri b 126 of
the punp cover 62 (FIG 8), and the annular slot 124 is configured to
engage a RledufieSaapyod Pittstieldf Mo e nok£¢ 53 3gkefeablypasltieédsr chd Bieoé atdne sl i de
60 (FIG 7). As shown in FIG 6, the annular groove 124 defines an annul ar
crevi ce 13Rprif¥RlteMeded, Borflcal-shafed 888 PtiGSTeS Bl ¥ dRE pbrtien 300 gispBdt o the 5
nozzl e 58. ?he slot 116 is di sposed adj acent to a fFattened portion 132 of

the tapergiful fh th LodidfShARkd poridd aRd eMb AR hhiilf AN &k 66 from the
vari abl e strokKe volune 113 through the disc portion 100 to the tapered

and ey e ezed Bty SRERURD Bobibs fod AR OVRER RBE Bl 1 "0
rerorri ngtArggE Frciondal gl porkch 8 Wil QRS TR P AR, (e
R e S Pt e e L i s
et woen dov% Pl 108 uhch s dmentimdpamcominnra it rapr e FREFORser | n

di aneter, and a second transition zone 140 of reIatiyeI¥ gradual 15 increase
in di @metsarfaceRd? é the dectiow of theprigw U 0. The gpgagerpent padiopd o sfophigirediigr i ng
relative novenent of the nozzle 58 and the slide 60 away fromthe

i ston
56, the anaieiwith thggbdepaglepprtion 88 of the piston 56, described above in connection with FIB.

4, and comprises a truncated conical configuration terminating in 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 is defined by the maximum extension of the engagement surface
112 from the piston surface 96.

0 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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the piston (FIG 4) wll engage the second transition zone 140 (FIG 7) in
seal i ng engagenent to thereby force fluid contained within the variable
stroke volume 113 into the slot 116 of the nozzle tip. 20 Wth reference to
FIG 7 and as described above in connection with FIGS. 5 and 6, the slide
60 defi nesWP @&pH2nal end 128 that includes an annul ar riRfgeUABBHNf i gur ed
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 t G302 lknpdrthe aimuby gwbve 22 ipicetfipured@o enge@e WEObA26 40 12 DuRGEOWSGL/ 46089
FIG 8 depicts a cross-sectional view of the flexible punp cover 62. The

f1 exi bl e (PUGIR)caMdahe hulmnylobE24de sqdipackdad erpaye altsredspendinghys cdnfignted and
flexible material, such as an elastoneric naterial. Preferably, the punp

cover 62 tefmiaSINRO p6Hioal128 of fAekHaR-60l BEG.I 7. ABBAEHH AIFIGS6IGhe &HuRr groove
styrene-but adi ene el astonmer sold under the trademark KRATON by GLS 5 of

11inois. ;X fghesH ahﬂah@crs@éeeﬂo%ﬁ%g%d, Hge rhehiiyd M¥Lahl QF idelidesbar eneTM

and butyl rubber. The punp cover conprises a nounting portion 146, a

bel 1 o5 RiztieB8. Hi8uofNI i@aishREF hdladeBB'a fhahotiloflbniBIRPHRERM ke e ST of

116 (FI G ~to provide an stic valv _ escribe _ ow in
commect | oftkd [ btordysln ESSUEATRTR P GBI e L
o, 10 0582 30 BSETek 2y G pHRL 1 [1anoe 70 of fhe vial 52 (Pl
of 't he piston (P GAMSEREIC:d) theRgos BEYREREIA RGELIY B8 KB nat or | al of
t he punp cover 62, the annular flange 80 may be slightly oversized in order
to provi de®mpopessqfiaisapilarsulstagre to thatdesarihed appve Hathsesped to Be nade $hdHEBy, in
conbination with the 15 rib 82, hernetically seal the main fluid chanber 55
(FI G 1) .5 audeb)b dis|dgsesibpbatiove and éereng dsuie Hi6t hvdlegslida 60 somntisen gn povdaron 140
and inside surface 92 within which the piston 56 and engagement portion 106 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 FIG. 2, it 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.
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nozzl e cover 150, and conprises 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 fromthe other and 20 return the piston
to the topwsfozse2stroke upon di spensing a predeterm ned RFEESO3HH6089

medi canent or ot her substance contained within the chanber 55. Referring
also to FIGS. 2 and 6, the nozzle cover 150, when nounted, is dinmensioned
and configured to &6 8 depitth ¥ crossigratienal hiewrod 1t fiexffe pundlp sdvied€2.6The and

i ncludes the annular rib 126 extending axially froma disc engagenent

porti on 1fiéxibld pemplceer 62 gagdeeampded bf my difdbld, sesilieapasidtbxibid materialasush i de - 20
WO 02/ 40122 PCT/ US01/ 46089 engagenent portion 158 and a nozzl e body
engagenmenis ap@ldsiofierid @thterRef Brefekdbly, BleSRAnipokér@2 is Sompdied BOZBEEERC
engagenent portion 160 is configured to engage the tapered outer surface

102 of t hgaRRAZ4ueh 282 L9rehbBLRBYNS QiR ROIINRULMIE k2R8Hk RRATOY b6l ye
t her ebet ween. As can e seen in FIG 8, the cross-sectional thickness of

the nogzl @flﬁiﬁgﬁ},g@?ﬁégkm%ﬁé ﬁi%l‘iéi?gxcﬁldgP?%ﬁyl%%lgﬂg%{,s\gﬁﬁt%ﬂ%ﬂ aﬁ@%u ki al

direction fromthe disc engagenent po t ISpénsing tip
161. The u - de ] : - .onal:_thi.c f 0zzl e
engagenerit?dr AroRBEo Fh e Frpai ST pR i aRor s ¥ RERSsForkdd 4988 <5, e
subst ance_t hr ough he. one-way valve for ﬁ% Ze el ongat ed. annul ar
it or f ace™ e e LoD Reraes v e B IR O, S ey AR B 5 160 o
the cover ,ang the tapered surface 1 f _the nozzl e body, 10 while
si mul t ane®§eT dg?r&t\?é lpgn a?nnearona*(lﬂéﬁ%g 5563 PBheGRoN rrRrHEBH he val ve
in the opposite direction, in accordance with the teachings of the
bel ow menfiCofche pruaiirgportion Horompties ap prpwardlapeae &0 that &t withindheper ati on, as
descri bed above in connection with FIGS. 1 and 1A, novenent of the vial 52
i n t hé0 axingntiie geastve dn adiaesnety thhmopntiedlings7§ of thoviel 13 GRGt e Assbowr on 15
shown in FIG 2 into the position shown in FIG 3 (or vice versa), e.g., by
act uat i ngFith 8, the rig §@defigesaf ciobsGectiongr trwichied cerdeal shape comgsperidingrtavlee f 1 ui d i nt o
the variable volune fluid

configuration of the annular groove 74 of the piston (FIG. 4). Because of the resilient nature

of the material 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

15  rib 82, hermetically seal the main fluid 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 pprtion 156 is disposed between a slide
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chanmber 113 fromthe main fluid chanber 55 via the central bore 68 and

| ateral | y-extending bore 86 of the piston. Referring now also to FIGS. 6
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 13WO0®&0iRen the tapered surface 102 and nozzl e bYFKUBHIHFEent
portion 160, and then outwardly of the nozzle tip. Further details of punp
assenblies that nmay be wused in the practice of the present invention are
descr i beckngagebnhett poRdadnelti8 aid 8.n02z18 Bddy An@agementGobti @316 0a Rt fGridgddsad@FIGwhi ch ar e
assigned to the same assignee as the present invention, and are hereby
expr essl ye, itheaizge bédyeshghgenient poreog £606iS coriliguredfto tlpagp thesgpeiedbuse lsmfacee. - 21
WO 02/ 40122 PCTI USOL/ 46089 One advant age of the punp configuration of the
i1 ustrat gl £ERALEIEHS to BEEby B¥mi AMbraalye€oRY, dndsvB1 VB thétehetRénN Astche pat h
of fluid flowin FIG 6, the punped fluid follows a fairly straight path

ext endi NGy RBerfindi6 O thedRoddAbaidngl thicRndsb6f X hézzkhghdetbnt RstidRIdcRbI € stroke
vol une 113, over the tapered surfaces of the engagenent portion 106, through

f
the slpt &&xalr%z dandhssh \ﬂ%%%%ag 'Elﬁ%c?faﬁ TARYhY isY &#ﬁ@{rﬁ%ﬁi PQﬁﬁoh 66 tdMaf{ hece of the

nozzl e engagenent portion the cover a apered outer surfaces

132 and 1 . the, hozgzl Thi.s: LV i nmooth fluid
i ow pat FEderane iy HE° ety adpbSink Bl B T
relatively little headgg S,., thus al | ow | esser force t ?is nse, t he
rurd ancngireien eason LooTeatel i Blee e IR usfipent iy RO REEERES | 11 g
flowto be emtted at_the dispensing tip, such 10 as cqntrol over drop size,
f1 ow vel d8f PRE-wey valysrfagmed by eloggaig aggylag gnt ngee%ﬁt?.rel%‘fe?%ﬁ%ﬂ%r
advantage of the illustrated punp configuration is that the bellows 148 is
seal ed r etogelp gegagemen gosignl§B pEths cpvsk and e tapered swrface 10R of syomlebadst any of
the nedicanment or other substance contained within the chanber 55 from
col | el i nghilersimiltanspgbyepretsating ain ox ¢therigases fnm pasting teoyghdhaovalwringhe de. As can
be seen, the o-ring or like seal 90 forms a 15 fluid-tight seal between the
pi st on anwppbsie dirkétde, intadacmdgpice vathithetgachings bf the Helbwemerttioned pajents her et hr ough
and into the bellows. Simlarly, fluid-tight seals are forned at the
i nt er f aceiscaporated 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  shownin FIG. 2 into the position shown in FIG. 3 (or vice versa), e.g., by actuating the

trigger 28 of FIG. 1 or other actuator, which draws fluid 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 flattened 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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the cover 62, nozzle 58 and slide 60, including 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. 10 Referring nowto FIGS. 9 and 9A, the
vial 52 i sWR®M8123bl y conposed of a suitably rigid and nRFHUEWEOEKt eri al ,
such as arigid polyneric material, e.g., polycarbonate or

pol yvinyl chloride. Preferably, this material is selected to be conpatible
with a wide varieOpeeflvanage obiire ptunp cenfiguraion hithe ibuwhrdted sobboditdest, amdademar k
Lexan of the General Electric Corporation of Pittsfield, MA. The vial 52 is
t ubul ar ias iticHteddiyrtae areew miditatigthe ipsthof Aniddluvein FIG26,\H2 pithged fRi2d follows

PCT/ US01/ 46089 wal |l 77 that defines the main fluid chanber 55, the annul ar
mount i ng o faRlyGaifBt shtls SGRIAF in alddeQidnaflieNe @id ik MUiffontiheSarisbl@stbkd, and an
annul ar connecting portion 162 forned on an opposite end of the vial

relative JofinhdBy 3@%%&%&4@%& ®f thmﬁ%a{g%inemfﬂomcﬁh 1@@,8@%511% st 116

di mensi oned such’that it is |arge enough to contain a predeterm ned quantity

of a fdl uigg ?)Qtuﬁé@n &e%h@%?%ﬁ@% forHed b?%healgﬂéﬁﬁée%%%zzléleﬁ%gefﬁéﬁtfﬁpmﬁ 1kbexi bl e

bl adder 54 (FIG 2) discussed in nbre detail below The nounting flange 78

i ncl udes a4, 4004 24 tid tg%?eedlﬁlgﬁlr];s?ff%d%!) ?g WQ}S F]hg\ﬂo%le @gcpjl h0s SRaLL

g
engagenment W th the no preventi ng m)vemagt of the

cover durjng,use of .di.spenser. 10.. As seep .i.n EIGS 2 .and 3, ,the nounting
portion s%ﬁ%h'iﬁn tsﬁgoﬁjgf}]é(?h% PR ailg‘ﬁ' weﬂg@e‘gﬂ?%%ﬁoﬁg(’%t e@ﬂi%efw‘ahe pi st on
56 and the rigid vial,52 10 to forma fluid-tight seal. shown in FI G
o the. dRRTEY Tl bR G BICBh T fubhs st g G b St ER 66 and a
peri pher al _Igr qQove 168 s?aced inwardly therefroman an increased di aneter
portion foalitaling prseish cantpf Qygethe fypeiof Syidflavyiodereanitied Ay s dHepentie Hp.ekshol e

bl adder 54 (FIG 2). As described further below, the increased dianeter
porti@n BEFeORr oxernomsize: flayyeelpgipy, ps spravdioplshsizes SRIRY BatteHbeitet i ¢ seal i ng of
the main fluid chanber 55 after assenbly of the vial 52. As also described
further bel ow, an &€haiother afvaniage afthe jlstyted puteniconfgurederisithay thedfellewe vi al

148 is sealed relative to the variable-stroke 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  fluid-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 aﬁd the slide 60, and at the interface of the annular rib
126 of the cover and the annular groove 122 of the nozzle 58.

20 Referring now to FIGS. 9 and 9A, 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
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52 during filling of the main fluid chanber 55. Referring nowto FIG 10,
the flexible bladder 54 may be conposed of any suitably flexible material,
and preferably defines barrier properties to prevent the passage 20

t her et hrough of vapor, noisture and gas. For ease of manufacture, the

mat eri al pMWF®MABRY may be nol ded and is conpatible wth BCHPWEe8Y i ety of
medi canments or other substances to be contained within the chanber 55, and
therefore in a preferred enbodi nrent may be formed of a rubber or synthetic
rubber. AwilEThihit dedings the e fhdd chdngbeb b § ditkeannblhr mayntig ftanpg 68 ddcwsieda
therno-el astic material, such as the styrene-butadi ene el astoner sold under

t he tradeimrkin-cdgndiod) 3AFIGS. Phall/d o] Alma8RAr iihdégadriibnI6D $aa@dd ahare i n
connection with the punp cover 62. Simlarly, materials sold under the

t r ademar kspp¥iifethiloEthei @&lathlé tb 1R nitfustifd 8. AhORYM Miid chAYd_ESSs pwned by
t he Dupont Conpany of WImngton, D.E., and SARLI NK owned by the DSM

Conpany n@)fle&%déﬁ%gc}tﬂg%iﬁﬂqargg aeagh FRloREalrA Sreddi @l agBE 2ia hguever . As

5 may be recogni ze ose skilTed in the pertinent art” based on the

teach! 205088 vuch 160 ol Gl I B A IRGES 0161 ST 0US ot her

material s are curren rbre nown f rmng the
function of the.flexihle bl adder as.di.sclosed herei.n. he preferred
enbod merbere SR pefts) ol oGS el 1% RS L ablE s b BeBie e o a
resilient . erial .as descri bed. atgove nd is (gezg&i t he expanded
condi ti on‘."g%%(}ntﬂéﬁﬂwéieﬁéff%?fne%‘@ﬂ’ ol o he W’n@k ' Hﬁ@ﬁe"%ﬂ%’% MYEYRur t her
below, the resilient bladder tends to force itself outwardly and, in turn,
i ncrease ¥Rk goverdiing uss of the diseeaser d e iy sern 18E|ES- 2 g0d 3, Ehejmpountag RYLALf | ui d
chanmber 55 in conparison to the pressure in the interior of the bladder. A
si gni fi calfib ctheaverde is pandwiiched pehweesy the Base 6d 0 feipigton 36 anddbe figidvigd 52 t at es
in preventing the ingress of air, other gases or vapors |located within the
i nteri®r toembefluidftighheeabl adder 15 through the bl adder or otherwi se into the
main fluid chanber. As a result, the dispensers of the present invention
are particul arly welsshewhiretlG. 84, the atmilaricogpneatihg pqatien teks@mpnises-qinmset ved
end 166 and a peripheral groove 168 spaced inwardly therefrom on an increased diameter
portion 170. An annular ridge 172 is 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 described 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
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medi caments or ot her substances, and in maintaining such substances in a
sterile, airless condition, throughout substantial periods of storage,
shelf life and/or use of the dispensers. This advantageous feature al so
facilitates in preventing any changes in the anbient conditions 20 of the
di spenser Waoimdaf2kecti ng the airless condition of the maiBCHYWL/AWBhanber 55,
and otherw se prevents the ingress of air, other gases or vapors into the
main fluid chanmber. The flexible bladder 54 preferably al so provides a
barrier tRRATONMRSHAUSscObbGRIn corinedticasviti the plihip oorgh 62.hSinfiladly) hateridid adder ,
and thus may be conposed of a single layer of material that has a
subst ant i @lid ¥ndef b &aGerRRkIPHEKAFLBX bAndl By the ARS Corgla@ADERYNG: the -24 WO
02/ 40122 PCT/ USOL/ 46089 present invention, the bladder 54 is conposed of a
mul ti -1 ayavedEiRakd 8Y thdipoak@dRbay o Wilrhihhiea D&, @dd SARENGK ownelBby @ bl adder
wal | 175 may conprise a first erX|gIe | ayer 177 of an elastoner that is
rel ativel i r4 | \i.zed
WLAR o, e BRYPESmh Aty bO fo0ad, Titke (B MEonl? Sy 2o ME B o
Corporation pf 5 W]l i ogton, .- re,..th | S | grively | Vious to air.
The batri&r %rfgorgnizfgbxgélos gqu%% igj\é\%es%egugrelf%eiéaﬁ ecgtgrbgﬁe}eea?hlégse%%p%%r | ayer
181 and | r r 183 to facilitate adhesi on of. he barrier |layer to the
bl adder mﬁ%l’\‘ll?bl'i l?@g‘%ﬁ Ffaé(?i‘ﬁﬁ?aﬁlf 8? ANy THEESUH P?‘F{ aterigls iﬂaﬁgf TS OF (T barri er
| ayer 179 may be copposed qof pol yvinyljdene chloride sold under the mark
SARAN  owPRSBIME R lOBBGT g |ﬁf@5ﬂ$§ﬁw B diedier as drociophireint wil | be
appreci ated that the 10 barrier layer 179 is preferabL% di nensi oned to cover
as nuch of the bl addée nigferred qmbodimenteefithe present inventiony the Hexiblg bladdernd passage
of air therethrough without interfering wwth the various functions of the
fl exi bl e i5imedelef a eesiligniraatenigl py desedhediabens dnd [iomoldTh in the expanded capdition.79 i s
al so preferably disposed on the interior of the bladder wall 175.
Opt i ob@l | sxecordimglipavheneollapyed arthananmey déseribeddutthdr belowh ére-rbsiliaatibladdesr i al , such
as that used for the manufacture of 15 syringe stoppers, or used in the tire
i ndust ry. tefds todytcditsel fonogardyedld iy hirlds@eask tHel peebsurm of the madémamenmanbthert based
on the teachings herein, the flexible bladder and barrier materials

fluid 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 in 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  ofthe 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
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di scl osed herein are only exenplary, and any of nunerous other materials
that are currently known, or |ater beconme known for perform ng the
functions disclosed herein, nay be equally enployed. 20 Referring now again
to FIG 10, the flexible bladder 54 is tubular in configuration and
conprises ¥wWa02d8ed end 176 and an open end 178 that fl ui dPGT/CWAHEE? cat es
with a cavity 180. The bl adder 54 defines an external dianeter dinensioned
to fit within the vial 52 (FIG 2) when in the expanded condition as shown

in FIG lffescASinSditivh, thablkddsb54 25 condpdsed, of b hdultikyered snutdrint.eFafexbmple/dsadder 54
preferably defines a shape or norphol ogy -25 WO 02/40122 PCTI USO / 46089

subst ant i #uétatdd e FRRAN®BAS bladadr vl 178endytoRbiey a Sidt fléasle Glyet 7 dfiagi d vi al 52
so that upon expanding the flexible bladder, the flexible bladder conforns

to and cofishe thad® rblaidly Yol totdl, MO dGer Ih}Rr | 7Y, SidhaEa RétalliR@se two

conponents to thereby elimnate any ullage or dead space between the
conponent g for : i 0, Lt n the 5
chanber ggYF%ggeﬁﬁgﬁgggyggﬁ%niP@&%ﬁgsgﬁﬂ%@&Tléﬂg%yﬁﬁe uﬁ%ﬁgg&?@%; i spensi ng
t her efy omy,.(ln dej tion . i er I M t f i ble

bl addesi élrrlm ?%@f’? e}eay%ﬁehgfélg%irgﬂag{béﬂﬁe& g‘ﬁﬁ? tg %’?g% gglg%relg eerrﬁgﬁlaak%he i nner
di aneter (.or cprrespondin i dt h f t ri.gid vi al Q. t. t.he. expanded
bl adder | niPosEERPveR paelsrfiee ppbe st I Aok Toder o3 B i Rle A Roner o
b1 adder o8 PRHE: et o 16 Pladgeratall b BHsRRi g Hemriy AJPQORID-Lhe | nor ess
of air, other gases or vapors through the bladder and into the nmain fluid
chanber, begridayesr | Hanambroxnsposed %fm%wm.‘/ﬁdme@élonéw%&nqez the K iSARMal | y
extending stiffeners or rib portions 182 are disposed along the inside

surface 1G#nediy thaPew Copmicel Gempanyeof Midiapd dMichigep. 1§ willibe apnsccigtesithatiks ch t he

bl adder 54 may collapse as will be described in nore detail below 15 in
conj uHtt i awiasilayier F19Gs peferably damérisioned totviowsr as mach phthp bladilerwallllgs aext end
axially along the
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
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interior surface 184 and are approxi mately equally spaced about the
circunference of the interior surface. It will be recognized that other
configurations of the rib portions 182 and/or |ocations at which the rib
portions nmay be enployed are contenplated by the present invention. For
exanpl e, t N0 #%¥491230rti ons 182 al so may extend al ong the iPSI/BY146M8? ace 183
of Athe closed end 176 of the flexible bladder 54. As illustrated in FIGS.
10 and | DA, the flexible bladder 54 includes a nounting portion 186 that
conpri sesubdtaially thrsatht anget cERE iheroesirAte ditike figidviak 62 sothat ifwn bl adder, an
outer annul ar | obe 190 spaced axially inwardly relative to the flange 188,
and an igapaidirgthefladble 6RadddRBe seribRMbIMRENRADhE® Mdiceiitacts Melripid Viabe 190 and
the flange 188. As -26 WD 02/40122 PCT/ US01/ 46089 shown in FIG 10A, the

annul ar fhngeoud 88 iKteffdda @ thesk twoolipefdnsd td ThefdbyMRHatd any\BpeHERad | Ndent 194
for sealing engagement with the annular ridge 172 of the vial 52 (FIG 9A).

In addi t‘klamé’d% be{\{lh%n %%h@Ban'ts?&%foﬁ%Babl'o‘f M dihefiCorthel Qﬁﬁtaﬂg{ W@e'ﬂ% tial

assenbl y th the vial as w I scussed I n nore det | ow, the
peri pher f ange eoR ondi ng
annul gr %?gggéer 5%%@‘091{ ‘{ gblgl&g ea‘{fl‘{riiﬁ gg Ogg%ypu%)r I nglg(glf elﬂ?mg%ere or nJghel f
Ilfe of t dis enser t he t.er..al t r 54 may flow
nove ﬁqg&pa’e dd%fa‘!ftierz(gr ‘fvﬁlgh)toé RS qeélbé%@a%% &*F a(?ﬁ?:‘i’é that it is
subject to. used. herein, eferstoac eln ert f the
mat eri al B @%‘yﬁﬁgwg’r%eat?@ha&’ tF“E)é“é‘e’i jameter (of ggreesp H’ &%‘F }%"1 terial.
In particular, after underg0| ng creep._the 10 elastic material nmay
per manentsPyhal dresxarndad bleddes may exerha feSQGPrEfOE?F apqinst ghe; il fa rataia g 1&%5! 9.
Accordingly, after assenbly and duri |ag]% filling of the dispenser 10, the
cavity 18tighypresmae diffessntipl hetwgeadireghagbemidyonyme sidejoé the bﬂ&sldproandﬁh@g?ame whi ch
causes col |l apse and elastic deformation thereof which is naintained by the
pr esslfr e oftheftladder 4rid|therebyi prevehtthenignesk bfiaig otheh gasbeor vaSors Mircugipthe Ther eaft er,
the filled dispenser nay be nmaintained in storage and/or on 15 a store or
ot her shdlldddéandatto ltieassin fiwil chamber es daserided alwveor t o use, during which the
mat eri al
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

0 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
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of the bl adder may undergo creep causing at |east sone deformation thereof.
To properly manage the novenent of the material during creep of the

fl exi bl e bl adder 54, and as shown best in FIG 10A, the bl adder is provided
with the outer annular sealing |obe 190 and the inner annul ar sealing |obe
192 spaced Y¥X9240132 bet ween the outer sealing | obe and t heP§¢T/HHI46089) 188 so
that, when creep resulting from conpression of the elastoneric or
rubber-1li ke material occurs, the intra material pressure is balanced in
bet ween tshewn indFIGobes, the 8nridR flangk 188 deBuesioatits mhdertide amarinuipnt V-siepkd i s

provi ded. This mechanical seal can then be maintained due at I|east in part
to the ndhdeht B4 foesalingengapandent evithyhet dnaulanmdge 170lé€ thES2al 52 (Hid. €A).cineepi ng
material in the outer |obe 190 offsets that of the inner |obe. -27 WO
02140122 AGTibk/IRElAHE00 Yadife 188y \Ever-Bizéd $o thdt@hiring hieti dssembBwit] @e viabbg 190
conprises a first angular portion 198 |ocated on one side of the |obe 192,

and a secgRrdil 89gid¢iRkediR drOBetdiDBel W SROFE B heal s i fA6e SRRSO Srufr AhsiR iy t he | obe.
The first angular portion 198 defines a first acute angle "A" " w th respect

0.2 GENt Moo fidlile fRMaioNBk Be DSl 320A00bAS T om approxi matel y 0 Lo

5 approxi nate ano re preferably wt ge of approximtely O

to ~approximately b%pgg Fc‘éraigﬁgﬁ&zsggi@y{;?gc{ftt%%;&ﬂgg&ﬁE,Qhé’&%%{l%sofﬁlesf?egfo@é’ acute

angle "B" relative e~axi s hi'h e range
[ I [ I d f bl i t hi h
o appr oty BB ap ot et califeE RSN g et ik Bl g

creeping of. the terial aof the flexible bladder 54 the material ves 10
o ox | e biES . CEA 20 resteraetsT 0 HEMER BLProBH A AU S8 e BB 1 o1
angle Ais Iarger,,thagﬁéhe second angle B and the flexible bladder is
axial l'y fif xlogs Byresiliener apememary Afahe mafanaln fp pardgdar after nadesg QR LIGithe n t he
correspondi ng annul ar groove 22 of the rear plug (FIG 14). As shown in
FI GS. 10 glpstigmatgralmasheermpesatl defopn gedilope & easksome qfyts pEgi@phadastigitst hi n t he
rigid vial 52, the outer annular |obe 190 is pressed agai nst the snooth
i nterior Avsbidingly, afier agsembly aubduring dillingSof ghrerdisngnser dBahe opity 48¢ eftbé ved wi t hi n
t he correspondi ng annul ar groove 22 of the rear plug

flexible bladder 54 may be subject to low pressure which causes collapse and elastic

deformation thereof which is maintained by the pressure of fluid filled 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 least 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.
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(FIG 14), and the annular flange 188 is sandw ched between the rear plug
and the annular ridge 172 of the rigid vial. Thus, the inner annular
sealing |l obe 192 functions as a material reservoir for the outer annular
sealing | obe 190, and as indicated by the arrows 204 and 205, the

axi al | y- of W2/40t8es cause the material to flow general | yPEVBIHHEE out er

| obe 190 toward 20 the inner |obe 192, and from both | obes generally toward
the annular flange 188. As a result, the material flowis persistently
directed toward thdsishowen irsiE&l. il 04, the bgerl@aulanidbo i Seomyrizes a fifshangelat 88 t o
thereby maintain a fluid-tight seal between the flexible bladder, rigid vial
and r earpdiiemgl98rleaeddingss siib of the lolegio2mndfa sedond pngflart goetidal Z00dksposedt er i al .
As can be seen, the shape and relative position of the outer annular | obe
190 as degitthe bgsbsiedadeofitheiobe  Thefirst dhgllaf SRidMN DS RBn¥h O dlidelahgle “A”

PCT/ USO01/ 46089 the forces within the bladder and thus the material in the
di recti ong; r Q I i J loelkd- t i ght
P B g T A L Ve S Rl L D R TSN
shown in FIG .1 e flexible.bladder. 54 preferably. al so.sconprises at | east
5 one gsur?pgﬁoémm]t%g ¢ PR DIEkTaP a‘f“%?“ﬂ elr%ggtoggp%ﬂ%m@&i’f Pos the col I apse
of the bladder froma tubular configuration to a predetermned collapsed
conf i gur aappesximpasely 4 BT cHRe sseanshangulpmpqrijon 200idsfippstacseeqnd aguieangle oB” fefativeavi t y
180 defined by the interior of the bladder. In the illustrated enbodi nent,
t he fl exitbltiee dxliiscitfd eliat ocypbeivathin thhrage sfapgpaxénaelydSmnd approtimewly?2l38, andocat ed on
the interior surface 184 of the bl adder and approxi mately equally spaced

rel ative drelpe@and vathliihe rdfge 62EPRKIRABIH.0° i B pd:8aR]y SPUITh bR ®Rfsaé € each

approximately equally spaced between adjacent el ongat'ed ribs 182. The

i Scont | 35, 200 AF bk bR ES Gl g0 RETE IRUER ARk, o €7 eVl ce or

crack termnating In genera at center portion (not nunbered) in

CI 055 Gk 10N 8315100 . A 580 B2 135580 LIS R0 B0 SGR0LI Ikl gS 206

cause the™ er’to colfapse or each €l'oRgated rib
182 to therepy formin the, .15 coll d. condi t.ion three fol ded sections or
| egs spactg‘?ln Q%B?f n %lerlgla‘ﬁ‘il F\?g]ef‘g’llee@%%%{)‘ts Y ééed“by 6 et SR i

lobe 192 received within the corresponding annular groove 22 of the rear plug (FIG. 14). As

—t
L)

shown in FIGS. 2 and 3, when the flexible bladder 54 is fully received within the rigid vial
52, the outer annular lobe 190 is 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
reservoir 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 a result,
the material flow is persistently directed toward the inner sealing lobe 192 and/or annular
flange 188 to 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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may be recogni zed by those skilled in the pertinent art based on the
teachings herein, and illustrated by the additional enbodi nents bel ow, any
of nunerous other structures or configurations may be equally enployed to
col | apse the bl adder into a predeterm ned shape, such as the predeterm ned
col | apsed $HAPE0IBrmed by discontinuities and el ongat ed rPEEUSY4eM8Scri bed
above. Referring nowto FIG 12, a cross section of an outer wall 208 of a
flexible bladder 54" is illustrated in'schematic. The flexible bl adder 54

i s capabltge Bfcee dlithixhe Badden ahd@ius thenetériadh thE diddctionsSofABdarrdwsr04and egpanded
position, shown in solid |lines adjacent to the outer wall 77 of the vial 52

(FIG 9) ﬂle?eb‘é%diﬁﬂiﬁ% D8 ighteRalThRWEhdubthe sRkR8, shbMgife and\Bagd othd! € -29 WO
02140122 PCTI US01146089 bl adder 54' is functionally simlar to the flexible

bl adder S4sand; fhius |ike elenments are labeled with |ike reference nunerals
followed by the prinme (') synbol. However, it will be recognized that sone

differences in str %%tsﬂég)} 28t 1 ﬁgﬁe\'ﬁdﬁﬁ@g% Eltﬁd({elr 8% ngeq%lg% arlg %m?]#ﬁegglqeéspe

fl exi bl e bl adder 5 exanp rnurtires are ustrated as

bei ng inverteg wi,th 5. res t.0 .1 di scaont ithes 2 d, geperal |y cover
the ent] REe sk Ulslortrb L PO et Roiblas o S0 o Rt e GRS, .2
discontinuities 206' . are illustrated as generally arcuate i.n figuration,
(w1 g Paetacd 6 g areagermine EesnPryl Cakirreion 20 BEREE siftipSay
di scontinuities_ 206, i.ch al so rformthe function described bel ow may be
enpl oyed SRS He VN“E‘E’\,A‘QFQC R 180@@*‘1&&&%@? St oh e Hadder, (1 thor ti ons 182°
define mounting slots 209" for receiving therein 10 correspondi ngly-shaped
port i ons i{lystrated seRadimsnt, thedleyibly blardder pqmpgispy thiss surersdiscodinuitiea20hot h t he
discontinuities 206 and 206" function to allow for a reduction in |length of
t he port ilesatedem thimteniar burfaog18hefdhe bladder perd apprdxapatelytenpallyf speseidiselativel adder s
54 and 54'. While this function is being described in connection with the
enbodiOment exh ofieG. Af 2an hersesn, dhestisdoptinwiiesi266 expeat sppapqiinateixqealiyospaded
enbodi mrent of FIG 11. 15 As shown in FIG 12, the wall 208 conprises a
pl ural i t ypetfeenatjacemoelongatesl ribk 282 .eXhedideontjinuities 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 rib 182 to thereby form in the

L5 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, and

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
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bet ween each discontinuity 206" and adjacent rib portion 182', and as shown
in solid lines each wall portion 212" fornms an are when the bl adder 54' is
expanded. It will be recognized that during collapsing of the bl adder 54

in the directions of the arrows 210", the wall portions 212' becone

appr oxi mat Q0%40r3ar and forma chord as shown in the dasPEdU¥dersd dott ed
lines, and then inversely arcuate as illustrated in the dashed |ines.
Accordingly, as illustrated, a length LI of the discontinuities 206' shown

in solid bladies 54 ixfuhetimally similaetoghdifldxible bladdun 5t andititus tkle elaiemingiedabelednes t o
t hereby allow free novenent of the arcs 212' in the direction of the arrows
210" . Oncwith like fefepetich hambtadsfdRowaidby thaprime (‘) apsled, Holvevdr) inddlebe may - 30 WO
02/ 40122 PCT/ USOI / 46089 expand and the wall portions 212" nay freely nove in
a direct i R6ogdpea Mat SorhHdifFfeRhcdshe staichaybxid botweethel fldxitid blad®d 54 Bndth&S. 13 and
14, the flexible bladder conprises a rear plug 214 configured to mate with

the open gaghidBRad: shheFJr et E%J&bﬁtﬂﬁﬂ[es 246" 6 ﬁust%}edadg@e{fng ifRatd with he

fl exi bl e bl adder 54 di'sposed between the rear plug and the rigid vial 52.

The rear plug to%?e”'dlﬁ%}étﬁﬁu@s%%ﬁ& Iﬁfall?@fve?"l’ﬁet?imeyecrggs s@&ﬂm ”ﬂ{Lﬂtl?eQ nand

dur abl e mat'eri al as a p ric materia pol yet and is

pref er abl ye tﬁoan?%ﬁj %k&%@@@:}énﬁnm@% io%eaxeﬂg%ﬁ%&% %11§‘8£cu£t%§n el |

stress-resi’s proper nere ses an en 216

and a side t 14A fer includes a
hpered pOPRURAD M HapPRFAGT Q*ag?tiﬁrfgrlﬁ e e dptnifpet e

di rection_of ear end _of the n. annu roove 222 aced

r ear war dl §°0 ’F"i’%cﬁé-[ QB@?@H%&W"P% edg’eg’t g" V‘Eﬁln‘n%t ‘QE o HWilal ity
of outwardly-protrudi ng protective tabs 226 (or s for ease of

manuf act ubq apgieciaigdghatahg b pestemsdl 82 efeding \?@uﬂ%n%sd@tﬁ 2@) Her regiving therdn axi s of
the plug, and an aperture 228 extending through the side wall for allow ng
f 1 ui d1¢oneamssreadingly-shepedenontionséndt shawr) of theyiad Banber 180 of the bl adder and
t he ambi ent at nosphere. The tapered portion 220, because of the increasing
di amet er thereof, ptwill biemdersiood debbah thegkssattinpitiss 206 end2f) fiedon o t he

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.

15  Asshown in 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 lines
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 in dotted and dashed lines to thereby allow free movement of the arcs 212’ in the

direction of the arrows 210°. Once the flexible bladder 54’ has collapsed, the bladder may
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flexi ble bladder 54 (FIG 2) and defines an annul ar space 230 (FIG 2)

| ocated between the plug and the adjacent surface of the flexible bladder.
As descri bed above and shown in FIGS. 2 and 3, the annul ar groove 222 is
configured to receive the inner annular |obe 192 (FIG 10) ?0 and the

st epped poMO @40224 sandwi ches the annul ar flange 188 of RGKUINESH| e

bl adder 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

fromthe es?md tHROKALl SrigR 12NEhaP FiBely Ao n?d di»ecﬁ&as@ﬁsﬁ@ﬂlattdm& drfwaach
ot her about the axis of the plug. The sealing tabs 226 are provided for

| ocking t4yg plug 214 to the vial 52 (FIG 2) and are configured to snap-fit
within -31 WO 02/ 40122 PCT/ USO1/ 46089 t he annul ar groove 168 of the vial

(FIG 9) upon bei T‘Qs@l’i&ﬁﬁt@?ljxgﬁlt@s@%Fﬁ&‘ﬁﬁﬁ{a%%kﬂ)ﬁeﬁlhé’d&gg%%@gseﬁ%ai G DI adder

to thereby maintain an arr sea Ition, a%i ng tabs

226 are igpered d] s shown, f4PRi-Gald Vi easily
shap int oil?‘ ﬁgnﬁé%lﬁ%*é\r{\{%eg‘}v}é}é@lee O%grgg\%df f%ék?g&\% i da&ﬁbl?q}gg%c\% r'5 %ﬂpﬁﬁéﬁf%ggg%zalnnot be
noved ,out o0 t.@e I,Q0V, i.nt(%r osite di rectia agt ereby.forma
t arrpers? pribofled 8[”9“1&?{&%%@’?? %59‘%%5 & iP € ngivﬁ’? B F%‘yﬁl‘fgon bet ween
t he annul ar, space 230, .chanber. 180 (FI G and .anpji ent _at gsphere, and is
1T ust r at 4 B Képigotsd A fujtaply str foidebiegnd Swgﬁ'ga?%ﬁ U Rever, it
wi Il be understood that other configurations, such as cir cTuI ar _or ot her
shapes, RYBEIc rgigsiabyres, Pobyedvilee g dihprefegably gomposehef Iegpnffeor adikei r nay pass
therethrough to fill the interior 10 chanber 180 of the flexible bladder
54. Ret urpalyrgrbopatefoe8s stteys-aedstand propetiies. f Thsiebt plup R dbieksmprisas an end watlef er abl y
conprises a two-way val ve 234 axially spaced bel ow the sealing | obes 190 and
192 for 2i6rendekide mgll 2h& that, @svsezh bastin BEL weanprefemblynineludesa wepraedprtidB0 of t he
bl adder and anbi ent atnosphere. The val ve 234 conprises an annul ar operator
235 proj ez20idefningwaradhallyf inaeadipedidibetenin ettel directial df thd rebhendlilf dabchdug, amd havi ng
a generally ridge-like configuration in cross section. As shown in FIGS. 2
and 3, thentRfgpevetd20Rpakd rdewatdyudfalie taReddaioption’0), & Bgagdpoitioa 2anmul ar

plurality of outwardly-protruding protective tabs 226 (or bumps for ease of manufacturing)

angularly spaced relative to 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 (FIG. 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 configured 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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surface 232 fornmed at the base of the rear plug 214, and is disposed between
the annul ar space 230 and the interior chanmber 180 of the bl adder. The
flexible bladder 54 further defines a plurality of support protuberances
236 that are axially spaced adjacent to the !0 annul ar operator 235 and
angul arly 3¥a®éd122el ati ve to each other about the axis 20BCTUH/4E8Y surface
of each protuberance 236 is spaced inwardly relative to the end of the
annul ar operator 235 to thereby allow the operator 235 to engage and seal
the i nt erhagRule RN 169V thORRN@IGI9)aPsh bR prdst@agaltyt the ahilik AP P8ss| Y
ensuring sufficient radial spacing between t%e rear plug and flexible

bl adder f j : : r : i i i j
Vo051 oS5 AP BIRER Oh 0008, 1 LIRS BB S0 486000

n.
as e seen, e operator 235 and

o B P B LY IO e L B I

flow the oug pressure acr e valve i1s

sufficient to ially.flex the,operator., It w.ll be understapd that the
gt o ty o RBY spite Y Sheter g BB Bekotng et R BE TR S whesil when
the pressure. differential exceeds a_.pr ternm ne t hreshol d. pressure.
Thus Sa: AHGRIG oAt & ST PIORESED) i DEIF 028 SVIO6E RGtid ai no. a
relatively stable m cro-atnosphere within the inner chanber 180 of the

f1 exi bl e oMmamatigubetypen the BPRIAL gpage 23ty ¢hapbes 1 8h il Femdgmbiengt her gases or
vapors between the mcro-atnosphere wthin the bladder and the anbient

at mos pheragmospberecgodnpillastratedeas\paing genaallyaectongsilagiin candigmtion)r Hameveptib t he
chanber 180 upon di spensi ng the nedi canent or other substance fromthe 10
mai n f | uivdllbeanmbestogbthatotihdn comfignrationssuchhes chbdadeotheo sleppambydad fill the
space of the dispensed nedi canent. However, the valve 234 otherw se
prevent s eaiployed, prayiding tHat o saffitieoiwohond ofedd yayhekswheretlirtigehrto ditlaheaintstispher e and
t he anbi ent at nosphere. Thus, the m cro- atnosphere within the chanber 180
may def i npalbdr180 @nthe flegibRWlaidansi.or humidity levels in conparison to the
anbi ent atnosphere. A significant advantage of this feature is that it 15

insul ates the m cr eatdBRSHRITEGCS. {0 a1 flAU eleURkibR Wadder s BsdpRfsable and/ or
humdity | evels of the anbient atnosphere, thereby maintaining relatively

stabl e PressHEs ARE-WiyVale ¥4 hEYEY Spaced below the sealing lobes 190 and 192 for

-32

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 is spaced inwardly 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 flexible bladder for allowing movement of the operator 235 in either direction.
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Wi thin the m cro-atnosphere and thus preventing the ingress of air or vapors
through the bladder wall and into the main fluid chanber. In FIGS. 15A-15C,
the dispenser 10 is illustrated in the full, half-full and 20 enpty
conditions, respectively. In FIG 15A, the main fluid chanber 55 is filled
with, e.g. WQO2443i canent (not shown) that the punp assen®fTHUSW4¢PEY punp
outwardly of the nozzle 58. Accordingly, the bladder 54 is illustrated in a
col |l apsed state. In FIG 15B, the flexible bladder 54 is shown in an
expanded TloRgistcambe ydeay thbypdriter 285amd anmbasvatbqiarod ect rear plligsfolraaewoinag vol unme
of nmedi cament di spensed fromthe main fluid chanber 55. To achieve this
resul t, -bve\WloGZHoAld o MW HIERHOAGOBEnahd diffeRntid $8e36urt Berbdyahelvdlaciki on of
arrow 240, through the valve 234 and into the interior chanber 180 of the

f1exibl e Rifpase o adidlly iz thd Sferatbh &t WHISRAMNAEst0d tHabthe gty @ tiRGbpkRtor s enpty
condition. As can be seen, the bladder 54 is fully expanded agai nst wall 77

of the 1l gl & Mo fuidRFhaStelcanbchlitn SRNTALER differddil EREPRAILRAMeDhickRe 11 0f d

vial to thereby elimnate any ullage 5 or dead space and force al

medi Caqg%g@@p&?;méuﬁﬁwﬁ ﬁéaﬁafgagiﬁ@a' $1Qnd baqve%lagnf 80t it nf3gh&hd 4 N9 now to

FI GS. nitral assenbly o i spenser or purposes of

Tom 1 bty St mibetepb St B B bR R e R acaer 54
110 R o, A AR 2
A0 St Bt b b s A Sl

tanper- proof seal between the hladder and vial. In this state, the
di spenserdrayn iy thschamber;18) ppen dispsasing the medicamentay ofhsr spbstangedirre 818di t i on
prior to filling the dispenser with a nedicanent or _other substance to be

cont al hedneipdlugd ¢hambsr e tharehy allgwake blpddegiosgxpanseand £l the space akthe at ed
schematically in FIG 16B, wherein the flexible bladder 54 and plug 214 are
separ at eddifpepsedmirdioamght. S2oveayet, ithetvalvia@34ratharwise prevents air or vapors from
flowing freely between the micro-atmosphere and the 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, half-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,
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fluid chanber 55 may be accessed for filling. As can be seen, the annular
flange 188 of the bladder may be pulled rearwardly and renoved fromthe
annul ar groove 168 of the vial to thereby open the vial and access the main
fluid chanber 55. Preferably, this operation is 20 carried out by

transporti WP 123t erilized di spensers through a sterile R¢HEMEe08hort, and
filling the dispensers within a sterile filling machine of the types

di scl osed in comonl y-assigned U. S. Patent Nos. 5,641,004 and 5, 816, 772,

whi ch ar eaifBisglayse @ kiHhe 8Fdfioh RE & PR a0, Ftotdh thé ofles BRCAdAfitoRRe ntedibr t he present
di sclosure. During filling, a vacuum may be drawn on the -34 WO 02/40122

PCT/ USO1/ 46@H8r 1302 thecaiiIEblad®R. of FIN @5 tReldigfent® 1064 fiRRSRed il@n BMpgder, and

t he nedi canent or other substance to be contained therein nay be 1 ntroduced

into the gRiioh! Uk FaftARRE thoBladdds 58 AWy bibafdeFaghifibt wallPP bfthd dididgial he nai n

fluid chanber 55 with the  nedi canent or” other substance to be contained
t herein, %Qie gﬁﬁg ‘o eﬁ{E: : Lo the
rigid via s&%gﬁ agf ?lﬁ%ﬁ%ﬁg% %p%ppﬁ%ggdi%églg%’ f)':]tfﬁoe eg}(’jgﬁerrﬁmlg%g\éﬁgg%%%i nto
engagepgent with the nul ar ridge 172.. best, seen in Fl 9A d the rear
g 1 e e et P i ARG ot g R BB i B0 o pi ace
within the annul ar _groave 168 vial .to thereby formthe ajprtight and
t anper - proof seal . “FHE"0§ g@%ﬁ%sﬁ%ggﬁg}&bt%ﬁ ayygm lﬁé’%?ﬂel CRKict H?’h’rt he ocul ar
treat ment apparatus,_ 8 descri Eed above qr other suitable 10 apparatus for
di spensi nBuReEs eksieiization egt 98 irgdigtion oF ensypihrays iiHusiratedin IGr 94 I i cs. 17
t hrough 20, anot her enbodi ment of the dispenser of the present _invention is
i ndi cat edprytiensarethe geapplugRd4 isdfittaddn the flexiblertiadden o, anghthegrlugrad dlexib10 i s
substantially simlar to the dispenser 10 described above, and therefore
| i ke ref ebleddsearepartisly insentedeiotodtbel viel/52: Narmingreewva klso 8y FIGSH: 9praad éddhe by t he
nuneral "4" instead of the nuneral 15 "1", or preceded by the nuneral "5"
i nst edd oflarigad 8 aftbe Hexibiz'bladdesire ehew @l the patidlyisedied posifiondisohspesddi ke
el enents. The primary differences of the dispenser 310 in conparison to the
di spenser withinaliecanhtilat grobye 168ofithegvial S2itathe®by fandanpdistight, B Goter tampar ned as
i ntegral conponents;

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 is illustrated schematically in FIG. 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
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(ii1) the nozzle 358 and slide 360 are fornmed as integral conmponents; (iii)
the flexible bladder 354 defines a snooth cylindrical configuration w thout
any discontinuities or ribs formed 20 thereon; and (iv) the rear plug 514
includes a plurality of inwardly projecting legs 538 for controlling the
col | apse oWQR&01Rexi bl e bl adder into a predeterm ned col YEHE¥Y*Pfdpe. As
shown in FIGS. 21-23, the rear plug 514 defines a plurality of inwardly
projecting, axially-elongated |egs 538 defining a franework within the

i nterior whandhemb&8B0 ofthetbieeldéd toxbhidse thedtbdder, 8fdhé medicamentok bihg t he
col | apse of the bladder into a predeterm ned -35 WO 02/40122 PCT/ US01/ 46089
col | apsedsitisape. to s cailiginet thereinl iy BelintrbdiRed lnkd e tdajh fuid ckarhied 56nbodi ment  of
the present invention includes three | egs 538 angul arly spaced

approxi mately 120 rgd abivdién FIGG.88CHusnlTaIing @6 &din i@ clasiter 95 withehe ear pl ug.
Each leg lies in a respective plane intersecting the axis of the rear plug

and def i NBJRRREHRYE SBLSYstatlc@ ifbe Sinfincdhddif Gie RAGLIEHIAREY 2 ré2Biug! | Y
between the 5 axis of the plug and the inner wall of the rigid vial. As

shown §n Eés%?lsy, Jarge rﬁ@&kd%?ao ke 6ill o @len tt?a‘{‘ﬁ% f%fh%%e%angé?ﬁ's bfde Fﬁg%&(i’é al l'y

spaced i nwa ellative to the 1 hner wa rgrd via t her eby

| . of the flexibl,e bladd th ) al f t.he |

and the " O0aR nfkenpEmenfibigh g aptidepd P2 5 et 1 FIG Y ol 3 RS, 2y

into the interi h 480 fl exi bl.e bl adder,.a,di st fficient

o al 1 ow PHEST e HBbs sARE G051 MpSBPBH TS AU A T e
det i ned || d dition,, | he ill di t, h |

555 oxt ent SiBYeLID UeES doh Ut A A REBIoRk . CIeBRREnSE 10 FY BiPdder -

As shown in FIG . 24, in the predeterm ned col]lapsed condition, the flexible

bl adder 3beingialgdowitp the osplgherdmentrpaspined desgribedabavepr qthg s 538 to

thereby allow the main fluid chanber 355 to be filled wth a nmedicanment or
ot her 1& ubannaratus forrtienensing mediownerthortimr fEls, wplops risglpeldérfig al | of the 15
medi cament or other substance fromthe main fluid chanber 355, the resilient
nature of the fl eXnbI@S.HI7abidegh 3G4ncthersadbotinenboizbieldispenserent plzermesentt war dl y
away fromthe legs 538. As shown typically in FIGS. 19 and 20, when fully
expanded, inveeiohliexidiehted péreetdlgrby3helreference numeral 310. The dispenser 310 is
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 310 in comparison to the
dispenser 10 are that (i) the rigid vial 352 and piston 356 are formed as integral components;
(i1) 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 bladder into a predetermined collapsed shape.
As shown in FIGS. 21-23, the rear plug 514 defines a plurality 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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conformably engages the inner wall of the rigid vial to thereby elimnate
any ullage or dead space and allow all of the nedicanent or other substance
contained with the main fluid 20 chanber 355 to be di spensed therefrom As
descri bed above, the flexible bladder 538 is preferably nmade of a relatively
| ow per meaMQ 944122 ast oner, such as a vul cani zed butyl ruRBEPS01d¢08Ht her
rubbers. Such rubbers have denonstrated proven stability and/or
conpatibility with a wide variety of nedicanments, such as pharnmaceuti cal

pr epar at i allepsad dhapac Ais sksyn iarfdGo2 h dire ambstjaprefesed embodi®ent\D tiFyrdeir 2

PCT/ USO01/ 46089 therefore are currently preferred for such applications. In

the curr envéntioniheles teee leg353diangulirly $pacedf dpproixivhateld 1 20M0elatiBoth dach sbérded i n
its expanded condition, and when collapsed, the resilient nature of the

bl adder tgpdsiht ik 8f 48 rdaPBlub! BAGEEg AL WAEHpYCctve WRIE intérSectiBy BRNMRGs @RNdi ti on.
The resilient forces within the bladder apply a pressure against the fluid 5

W thin th%ﬁ?r%é‘arfcd'hd;'gge rﬁ%%ﬁé@?lm&“&déﬁ%&%%@eﬁé raﬂiaﬂ%@%feerpiélﬁssur ein

the main e nparison to that of the interior anber
480 of. the.bladder . a.resul he. nr.essur | ff nid revents the
i ngr esss o?u%t?tﬁge %% Aaztrhe bnélslé‘gali)?ft\}/lgﬁlglrdgv laﬁh?c%ﬁ g%vg"e]intlﬁgrg' H@ld @f glf(: ir%c#]% bl adder
or rigid vjal,.or ofherw se.into the in.fluid,chanber us, .the materi al
andl or - coiep i S seBh e PRGN, Peeb oDy FME I JReeret e e F B o
pressure differential 10 sufficient to prevent the jngress. of air_ or other
gases or Rgﬁrﬁg\‘ J‘i"ﬁ{n@"?‘ﬁ@t FLF\ ﬂFﬁ“E[;d’l?f]IﬁlﬁlﬁtP?é‘?’eenﬁ}Fﬁfé&alae 5% ?éP?{eS? a‘é@ttﬁ‘ﬁspher ic
conditions. As described above, the preferred rubber materials djsclosed
herei n f oYiak d¥ssosbewpin FIGS- 19 and ) dhedeashd extgpdadaliyiiptodths intefiog Chamhst ous
other materials that are currently, or |ater become known for performng the
functi on 480 afites flgxitds blegider p disthares Suffigiersdo alipyathe yees ipeanfielithe tellase efitbon in
FIGS. 26 and 27, the spaced protuberances 236 described above in connection
with tthe Yladder nteth peadetermised efllapied.condittondy e ihstrated embgdidesnt wakihdeg upon
the material of construction and/or other structural features of the
f 1 exi bl e $8xxnktbads 8bdg atlleast 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 to 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 permeability 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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addition, the outer annular | obe may take a shape different than that
illustrated above in connection with the bladder of FIG | OA As shown in
FIG 27, the outer annular |obe 490 is 20 defined by an annul ar raised or

t hi ckened portion, and a tapered surface 498 extending radially inwardly
bet ween t h&WQ @40123r annul ar rai sed portion 490 and t he ouREWUPdHeSher al
surface of the flexible bladder 354. As shown in FIGS. 19 and 20, the
annul ar raised portion 490 is squeezed agai nst the inner surface of the

ri gid vi atherdfoze wBicafientlypreforda foatuchapplidatiodshén thexuatidtly @éfesed , i nner annul ar
| obe 492 being fixedly received within the annul ar groove 522 of -37 WD

02/ 40122 &RHJduRENt/ 6 0EHbIe bRrdd&@ 54 eiloldadin(ifsleigpanddd cordaisngartdweheaimt eri al  of
the flexible bladder to creep and/or otherwise flowin the directions of

t he arr owsliafstd aRél reaflient Matud 63 the Blalider iR R6rde BheSblsd RN biitwardly fdtwadidits an
airtight seal between the flexible bladder, rear plug and rigid vial. Thus,

the end 5 Lmd%ﬁ 00{1) x{)'"ﬂi&'r@éﬂ?en'?hﬁé’éé%ﬂﬁéth@@Iaﬁdér%ﬂbl?' 'pYesQ&Erﬁéaﬁﬁs‘i%Q: fifig t he

axially o set etween the rear 5 plug and rigird vial, and is axially

Cyprcal |y‘g1t@5ﬁ‘f‘%ﬁ”§|£ﬁ“‘?ﬁ“9‘§%f§g8‘?nu fiert SR P En Bt e glrr%aéle@f h:mh
SEﬁQ?Xi e gmber s cymP RS B iikfilﬁ iehify FRe e‘%xp ﬁglebt’iagd?fe 0% sl f’befj ©

i 514
b0 B arsE %Sfe&afla&remts RT3 0r BiIEF Ao A Loy saher i ot g

and di nensi gned to be snapped into, the annul ar .groove 168 of the rigid vial
(FIG  30bexibpblagder oerigiervias oy ofhepvise e Bemaiy B chasmissr dhys, 916&%@@&
re-opened, and filled in the sanme manner as described above in connection
with FI GSndjessonfigugaiign of the bladdersmepis farablysetigted J@ maivpin o pressiae figferntial3sg and
slide 360 are forned 15 integral wth each other. One advantage of this
const Fuct sufficient ¢ prekent thepagressof a2y pibergases o vapbes intestbe madrfleid ehamben
connection with the previous enbodiment, is that the integral construction
i s typi calddgr 4 esetycastihysphericnmnditians. uAedeaacribed abarpihe predercedf rubtener nor e,
reduces

materials disclosed herein for constructing 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 flexible bladder 54 of FIG. 10A may be eliminated depending upon
the material of construction and/or other structural features of the flexible bladder 354. In
addition, the outer annular lobe may take a shape different than that illustrated above in
connection with the bladder of FIG. 10A. As shown in FIG. 27, the outer annular lobe 490 is

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 in 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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t he nunber of seals between conponents and thereby enhances the overal
reliability of the dispenser. 20 As shown in FIGS. 30 and 31, the piston
356 and rigid vial 352 are also forned integral with each other. As with
the integral nozzle and slide described above, one advantage of this
construct i 30 Q#8122t he separate piston and slide describedf 3/44089
connection with the previous enbodinent, is that the integral construction
is typically less costly to nmanufacture and assenbl e, and furthernore,

r educes tthereaterkienap (FIGs 23}, sause theeaateriaB 8f O ERAb K M1LdeRCTdegpeAd/ dicBIwise
conmponents and thereby enhances the overall reliability of the dispenser. In
t he cur r efiiw in thodigdceivnost therirevsi®n tand 503 IEFIGT ZA@rtherebypndistemly rhdistainnt egr al
nozzle 358 and slide 360 is made of a relatively soft nmaterial, and the

integral fiasdtight s85betidn iclexdiebladderaets piifg aad rigidbihly aihyis, thednd seallogrial . In
the operation of the dispenser 310, on the downward stroke of the piston 5

356, and HPALLikIEBEAHETs bHE rARAIR BDraitdZ0NR adidfly 6ffsdt Mbes bétdBen3BOreat e
rel ati ve hardness and geonetry of the illustrated piston causes the piston

to forge I, QM i by forma
lui -t g S Rt iy (i Mty Pl bRt A Y, T 50
the tip Q& the guide wall 394 defines a chanfer for facilitating sliding

novenent of the piston within the slide. 10 Forming the integral nozzle and
e of 5 et vl 578 o LT Rl P52 o
RSN SRR T M R T L RO 2 I R
e e LB Bl £t B 085 Sl B G L2
and 2?(5 Vg}ggnS {[4h(§eﬁ];1clasea)§1i a?llnglarb lloabé::I (5212e6r pr§j5e§tirigsou?\}var(c)1{y f?o(:‘frzil 'I;hei ptersipheral surface 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 sterilized, 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 furthermore, reduces the number of seals between

-38-



full y-expanded condition, an annular gap "C' is fornmed between the 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 the cl osed end 476
of the bladder. As can be seen, the gap C starts about 20 half-way down the
axi al ext eWO @f40123e bl adder and reaches its maxi mum wi dt hPGE/USHE608Ur ved
portion of the bl adder between the side wall and end wall 476. The gap C may
be created by formng the approximately cylindrical side wall of the

fl exi bl e &ngddeits Shdhaebherthafices thecdveril relidbiityt off the 3penseh dn gaputtpaly | nsertion
of the bl adder into the rigid vial. The purpose of the gradually-increasing

gap C is prefefred edbalitedt! ofitick piedehi iAvdnkion, ik itebtalhekzAdBo8@d sB&H360Ns iade - 39 WO
02/ 40122 PCT/ USOL/ 46089 direction toward the punp 350 and prevent the

for mat i onoof reRAVelP QFKRLR A add tH chidrdl Bistont 338 and®iaD3 51 Minchde BaaRedtivElpat cannot
be di spensed therefrom As shown typically in FIGS. 19 and 20, other than

the sl | OMhadlihlHENERS o BRREASAAY dBaREOADC BEA0RRVR b Sfibbe bl adder

354 defines approxi mate t he sane mor phol ogy as the interior surfaces of

the rigidyymi n i 0G: L 0L . ' . of the
bl adder vx?%/"lha'%%‘g%rai’r%a%g‘ﬂé i &dﬂééng’f’}d P{’Ae;@’%gﬁgﬁggﬁgﬁg@ﬂ{gr@g%‘?ﬂe%r@. Sl
addition, the flexible bladder 354 preferabl.y defines in its fuylly.expanded
condi t 1 oneieuyaf e Ml gp thc Byt rifed e iresPat e gibal B Phan
the inner diangte or .w dt of .t.he. , ch er 3595 of the rigid vial. These
t oat ur o, Stk CUGHBIRER] BRFRY oAt Behi PR NTest tiater SRENG. AF ex bi e

bl adder, prevent the ingress of gases or vapors intq the in fluid chanmber
355, and Mafgun FGoH0. B s dreiaearril o P RRdom Qe sh HOURPE Hidr: ho
chanmber. As shown in FIG 32, the flexible cover 362 defines an annul ar
nount i ng mPyeRgeof3Bepisiengyithinthg shidter eof which is received within a
correspondi ng annul ar groove 374 formed on the integral piston and rigid

vial {FIGS. 30 and Fempingdhd injegeil pozzieand elidend afrplaiiyaly softl ndéasflgxibleher et 0. I n
addition, the integral piston and rigid vial defines an annular flange 381

adj acent metetillellaws theapmgressiorz@ié43ohf th slids to der bviwdrdly irhonderdo cammaves pondi ng
annul ar groove
the part from a core pin upon molding 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 in the
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382 of the flexible cover (FIG 32) to further secure the cover thereto.
Turning to FIG 33, another enbodi nent of the di spenser of the present
invention is indicated generally by the reference nuneral 610. The di spenser
610 is 20 substantially the sane as the di spenser 310 descri bed above, and

t her ef ore MG@/M4pBRerence nunerals preceded by the numer BCTE01H8 ead of
the nuneral "3", the numeral "7" instead of the nuneral "4", or the nuneral
"8" instead of the nuneral "5", respectively, are used to indicate like

el enent s. difdetorptoivand tite ghiuhp 85@ankprofent the falimmtiensfny btkatnofcfburipaithindie t 0 t he

di spenser 310 is that the dispenser 610 includes a reseal able bl adder to

al I ow t hembindhiftbchatnber tak ML BE AB3pRePBdlelrb]l/ 46089 be filled in a sterile
filling machine of the type disclosed in co-pending U S. Patent Application
Serial No. 09/781, 8&Ghokh kygrcali¢ bk FRGS/ 19 4nd 21)Other ah €t slighiigéemesl to the

same Assignee as the present i1nvention, and is hereby expressly

[ ncorporaﬁ&@ssg?, tb ,@Fe&é%fé“fapftf: ﬂ&aﬂéxiblé)f)la&cfb%f’éf &368¢ aﬂﬁ&ﬁfn@ﬁ}yﬁe sae’S shown in
FIG 33, the flexible bladder 654 includes on its ¢closed énd 776 a

embodi or o By e K800 f e EQRRTsE s Ehbngntilie lpd 100 °t
Cont  nec Y PRI SRR R A B U BB
ol aced | i ERERBOGT EDE RESHT cRe P e dees L SO de e lgBafance
conctr no i b el et Lane e o 5P b efBl il
predet erm ned nedi cament or_ ot her substance_ through the flexible bladder

and int o ¢hembad of theinigid WahbEhese framrgscinspmbiaiion with Bis refiliqnhsatpeof the) e

bl adder is forned of a vul canized rubber, and therefore is substantially

i nf usi®l efl¢xible blogdncuseveBt the ingness P pasetenviapers ofto theenaia fluidebagheri3géraado. The
penetrabl e region of the reseal able portion 844, on the other hand, is

f usi bl e i ensnresipageoE sthstantiallygblpiluid aeritainedowithin éerchhmberer gy t her et o,

As shown in 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
15  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.
Turning 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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thus allow ng the penetrable region of the reseal able portion to be
hernetically sealed upon renoving the needle or like filling nmenber
therefrom In the illustrated enbodi ment, the resealable portion 844 is
insert nolded onto the rubber bladder during which the 20 thernopl astic
reseal abl eW®&01280nds itself to the underlying rubber | aBEHUSOAO8Rcessary,
a nechanical fastener of a type known to those skilled in the pertinent art
may be used to facilitate attachnent of the reseal able portion to the end
wal | of t befildddn abledlefilAnglmachiidef thetypatiadibed e pendgdUiSsPgewf er abl y nade
of a resilient polynmeric material, such as a blend of the polyneric

mat eri al Applitatin S3rial Nodwy781(826[ Bt Feiruad 12 200V\vkieH #QZndd@d HdSedé 46089
trademar k KRATON(r) and a | ow density pol yet hyl ene, such as the pol yethyl ene

sol d by  Reygdeb 8d1ine ?fes&;@ inveRES, ahd'R hereByl BHFRESKIS iRNGRIEIM P FefErete B PArt AN

inportant feature of the reseal able nenber 844 is that 1t be resealable to

forma gagedi GRlenfgRlioakd €r inserting a needle, syringe or like injection
menber througﬁljateﬁle regeal abl e nenber. Preferably, the 5 reseal abl e nenber

can bes seal ed by heald ng ter383mb UBGHI" ?agdé%shgr?cl e6h fis bidsed HBPAEL . known
to t hosse skilled i g%tgﬁgg%erﬁcﬁent art ang escri ed}m:én t Etse above- ?rent i oned
co- pendi n ent.. appl,d cati-on VApage f I o}, ymer
descri bed%gi aga\%’iee I?oét lcfnﬁ%td' OS’F Ill%mslg f(hr?(c)c)?mcﬁ?lseg?% m h?nmﬂlgélh{sﬁgtegg%rgg(gg[e%’{ ich the
medi canmen r r bst anc be absorbed.jnt.g the polyner in
conpar i soﬁe’i?lae E%H&?ﬁ??}s fit[”f[%eéf‘?ff:aaf%ét rﬁ@e’éarsln B%Pﬁq-lhieﬂ“% §,redg?‘?gx¥‘8ir pl ug 514
defines a filling aperture 846 forned .therethrough .and overlying the
r eseal abl @CW‘?O er SRRt fhds anfl‘@ﬁé?ﬂ&ﬂ %?aﬂﬁlﬁaégﬂ@%ef 653 a8dubl e | umen
needl e or like injection nmenber 848 may be reciprocall g noved t hrough the
filling apefinespreitperternal sided magiGamepi-epewedutiarerpfended 4o Be gM0sedfinber 844 and
underlying closed end 776 of the flexible bladder. The injection menber 848
i s colpl eathemvidelplacdd ncnemiant widh thepredstepningd medioamens of eiber syhefoney comtainedi cament
or other substance to be contained within the main fluid chanber 655 and is
act uat ed wohihithd maihdlughchatpder. \ihehresehleblrpaition Réhis penctablechy asnebdle anlilke

filling member for introducing the predetermined 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  tothe 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-



Upon filling the chanber, the flexible bladder 654 is collapsed into its
predeterm ned collapsed condition, as shown above, and the needle is

wi t hdrawn. |f necessary, a vacuum nay be drawn on the interior chanber 780
of the flexible bladder during filling to facilitate 20 col | apse of the

bl adder. UMShO2#012Adr awi ng t he needl e, a |aser or other enHySiddedste (not
shown) transmts a beam of |aser radiation onto the penetrated regi on of the
reseal abl e nenber to seal the needle hole in the manner described in the
above- nentrademeck KRAPON® agl a lpatdensityapybydtigddne csuclaagithe pelyethylenasold by n t he

medi canment or other substance contained therein in a sterile, hernetically

seal ed cobéwiCheiicall0e uhtidrthergadeprrks ENGAGE™BYEXRCT®A| &d impdértanafeame of42 WO
02/ 40122 PCT/ US01/ 46089 850 (shown in broken lines) to maintain the interior

chanber 70 r&falidIembnb 424 es hiidBeFeséalable 16 S 3a1pht §daDifter AferlY abe
recogni zed by those skilled in the pertinent art based on the teachings

herein, A ingOEN A8 3ni8dn TRGhtier @RbIoRNR: 1ABYIBR HEMSr! Prdilifoly, the
above-descri bed 5 and ot her enbodi nents of the present iInvention, wthout
departg n | | ol ' di ngly,
this det grlelt)‘{ea%mcfel{sl?:‘}l%g? iﬂg?\ea%? Qgﬁ’gp g%rn géﬁb eérrw%?dllﬁ Ir;r)t\ghﬁlétB g;?ﬁg&%%ﬂfégg at a eél:{ In an
Il lustratjve, .as. Q 0 Lim Ll . i Y 1S ol A

di sptenzI erlf’to(?n taﬁ)ﬁgﬁ(@eﬁgngheﬁ%? ng Ht %:r(t)%%irc}%g(‘?%gd T@‘?él%odgnﬁ%l?r:zg%ﬁoé?%*%t EI adder
mounted wi thin the.houysing an i ni:n n.interior .chanber, within the
T oxi bl o A <uderestgty pephyftpee of iAo S liBarereiond BhYee bl iskefe

Wi Chin ¢ NG THPTEE PEERS: g e bRBEAIGFER0s POPHSH A% 05 R P RS BFE T i n
the interior chanber of the bladder and thereby preventing the ingress of
gases or RahIBerdn comparispatof KRAJFON® itself.

10 As shown in FIG. 33, the rear plug 514 defines a filling aperture 846 formed
therethrqugh and overlying the resealable member 844. As shown in broken lines in FIG. 33,
a double lumen needle or like injection member 848 may be reciprocally moved through the
filling aperture 846 to, in turn, pierce both the resealable member 844 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 is collapsed into its predetermined
collapsed condition, as shown above, and the needle is 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

in a sterile, hermetically sealed condition. The filling aperture 846 may be sealed with a cap
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recei ving chanber; wherein the bladder is capable of being penetrated by a
needl e or like injection nmenber for introducing a predeterm ned substance
into the fluid- receiving chanber, and the bl adder includes a first portion
substantially infusible in response to the application of thermal energy
thereto andO®idti ble with the substance to be recei vedPGI/U$i1H608%he
fluid-receiving chanber, and a second portion overlying the first portion
and fusible in response to the application of thernmal energy thereto for
form ng a850simstrsintbrakleh Yinés) wi aihiaghthe feerior bRimbee A8 bithé flexible/biaddérddder and
fluid-receiving chanber in a region thereof penetrable by the needle or

| i ke i nj egble®Borttidaer. 2. A dispenser as defined in claiml1, wherein the
second portion is-forned of at |east one of a thernoplastic and an

el astoneric materi Qﬁls-m%ﬁ bﬁe@ﬂgﬁﬁ@d‘%&o?@sﬂﬁi'lﬁ‘&ﬁ feﬂin@xlltaél'trﬂa},ed oMgeein the
first portion is forne vul cani zed rubber.

teachings herein, numerous changes and modifications may be made to the above-described
5 and other embodiments of the present invention, without departing from its scope as defined

in the appended claims. Accordingly, this detailed description of preferred embodiments is to

be taken in an illustrative, as opposed to a limiting sense.
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What is claimed is:

1. 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

first 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;

wherein the bladder is capable of being penetrated by a needle or like
injection member for introducing a predetermined substance into the fluid-
receiving chamber, and the bladder includes a first portion substantially
infusible in response to the application of thermal energy thereto and
compatible with the substance to be received within the fluid-receiving
chamber, and a second portion overlying the first portion and fusible in
response to the application of thermal energy thereto for forming a
substantially fluid-tight seal between the flexible bladder and fluid-receiving

chamber in a region thereof penetrable by the needle or like injection member.

2. A dispenser as defined in claim 1, wherein the second portion is formed

of at least one of a thermoplastic and an elastomeric material.

3. A dispenser as defined in claim 1, wherein the first portion is formed of

vulcanized rubber.
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