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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 chember for dispensing fluids or other substances therefrom.



Background I nformation Typi cal 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
clip tube V¥XPEH#ng downwardly fromthe nozzle into the ERENBYUMHSS,
punping the fluid 5 fromthe bottom of the chanber, through the dip
tube, and out of the dispenser. O her known di spensers include a vial
and a flexible bladder received within the vial. For exanple, U S.
Patent No. 6,062,430 to Fuchs Bachground Iffo@matiom di spensi ng cont ai ner
wi th variabl e vol ume conpensation including a bottl e-shaped vessel 2
in the formof a thipraluif digpedsers insipdsadpninageddiimirg thekin atbawberfor

pl astic, and a reception container 15 fornmed of a winkle film[O
encaps ul mtadingiatfluidtotbedispessd|a vezly a8d pump assembly moun@dendhe ¢dnériner, and
dr awbacks associated with typical prior art fluid dispensers is that
the fl uigddiphalrdsidnding doemwatlyiim tlad mede into dheShabartbi @lnhpingihe flais
condi tion throughout the storage, shelf |ife and/or usage of the

di spensefom s e dH ks cHal®er) %Sl hadlighede, ¥l 0851 8 Afpéiiet. YPth&Hnown
prior art dispensers frequently are i ncapabl e of maintaining the

di spenseaisgeaséf% hcﬁld@@'if@&ﬂ(%?ﬂéﬂbl@ e&h@% rERNRH Wi moVEaD MR%Lh f e Ang/ or

val ves al l'ow the passage of air or other gases therethrough al dinto
I ui d chabga (e oBp R Cameets Mongilflo, AN RRIE ML PEE Ml ubdg,
o o g S A5 Lt 1108 e BB Bl b
ot eop ¢ HAE Fomeoh Hovtealie0e T0Are P RPN A PG Off SPORELT to
Shol es PEFPR{AGHIN BeJERsIooding | n some i net ances, many mont he.
During transportati on and storage, the dispensers can be subjected to
varyi ng at nospher i Qe daubreks srsesigiedhyth Arnieel pagr 2yt fud gispenisers is that
at nospheric tenperature, pressure and/or humdity. As a result, the
di spensebs laidchpmber(o are npt maptazydio 22RiPET G0 irlasEendition 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

atmospheric temperature, pressure and/or humidity. As a result, the dispensers are frequently
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subj ected to substantial differential thermal expansion and/or
contraction that, in turn, cause the materials of construction to
undergo creep. The seals and ot her conponents of such prior art

di spenser ¥R |y are not designed to address such cr BefUSHAR®Es a
result, the dispensers devel op | eaks or otherw se allow air ingress
and/ or vapor |oss when subjected to such long 5 periods of storage or
varyi ng abjroteghiesitstaptal diffdrenis] themral exznpbe andomenpaitipe they, e ten, cause
di spensers have been known to | ose between about 10%to 25% of the
wei ght  othe ifadrialsadrbemtustichimn undersd arag eTheSuab andotibitcolmpssentsofizatt wwed
to be due to vapor |loss fromthe nedi cament or other fluid-containing
chanber sart figgahgdts tpeeallo bﬁé&ioh&ds?ﬁ@d wedddgesobuchReved] HEGHS @d’s&lt,&ﬂéjﬂi@%sensers

t hrough | eaks otherwi se created in the seals or other structura

i nterfacgseRh idiks bPEMEGNUABR a5 indBR MARPVagoPods Whed WBjeeRuly sRhiSs
by air ingress into the chanbers. Vapor |oss and/or air ingress is

i eul i X _ N X h
At R S S S
dilute eﬁ?p@gﬁ%? ng%re% E&)SWSBZ?% %eet%&tseglﬁ Ql?o&xng‘%%gg%tof ﬂ]'esvpe?glﬁ%gg{e{rom the

cont ai ner, or ‘cause I'spense 1T nconsrste

concentrations, of di ca t _f.rom one dose tq the next.. 15Yet .another

i Sadvart R EE T PO HER G ds Pl Shede ey GopHar Bk itoe

t hey cannot. reli abl i.ntain the nedi cament or other substance

cont ai nedStiruRg @ pheLap CPRIGHE CRYRERY i ,gthff Teethifiee WL Q08 1 or

either multiple dose applications or preservative- free fornulations.

The use GfPeapagred/erghwuah kpksnikaraisg srrated i ths seainey dhgryirpgival iatepiasmsiofe

than nultiple dose dispensers. In addition, the preservatives used in

many 1Gre dihe spmtpiners. dhe Mappo logs ispraealaediset i ipgsprantetthoegday. Vapor loss

vacci nes, can cause adverse reactions in patients and/or dilute the

ef f ect odndidreinegtessaspaticdarlit preblpanfiefer dispensers containing nigidtainents, such as

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

i nher ent phanmsesoticad ipsjpevas enssor ahdcows, wediserdryy tdnditd diwp caddimydetermined

nmedi canents and other fornmul ati ons contained within such di spensers

ar e suspénagonihe HbdicathtragepaisedRad thpadaindd, 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
airtight condition, they cannot be used for either multiple dose applications or preservative-
free formulations. The use of single dose dispensers can be substantially more expensive
than multiple dose dispensers. In addition, the preservatives used in many medicaments, such

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

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

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

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



WO 02/ 40122PCT/ US01/ 46089 the prior art dispensers allows the sol utes
or other solid conponents of such suspensions to form sedi nent
therein. Such settling of the suspensions dilutes the nedicanents or
ot her subYQR¥®W42Zcont ai ned within the dispensers and, inPEUURMA4¥er s
t he medi canent and/or the concentration of nedicanment in each patient
dose. 5Anot her drawback associated with many prior art dispensers is
t hat t hethepanr ahfiypatsepelices thé eolvesidrodime solidbeongonents gidysh syspansions to
contained therein in an upright or other single orientation. This

dr awbackfgpmeedinicat therein. duslp estidiag sf fhe emphesiong dilsies thefofelidhinests yr other

ot her orientations, such as upside down. In addition, because such

di spensegbsefices @bntiBbdivahin th\@ispact CTeRt el aledrhil nfddratnaMeRd/or the
contained therein in an airless condition, they cannot be 10 used in

| ow gr avidike@pvibh OFREMESners ﬂpéhfcﬁ?a&ﬂi &sesSpace.

Accordingly, it is an object o he present invention to overcone one

or moge of the aboySufieStiiiedadbanbeai g tboRlNaRhages i i) Gan

prior art. Summary of the |lnvention e present | ntion is

di ted I . j I fluid.. The . [ .
o ect edgh By MRT8 oo S R Ao th sl B8 115, U AEIR R
h i def i ni 1 pnteri nber,.wi thin.the fl exi,bl.e bl adder,
o e R T30, R S SHATR L L L S e

fRAgss T A B
second pressure within the interior chanmber of the bl adder to thereby
prevent flﬁénqdﬁ@p@gtsor@lthe@ gehstangsy cqylgmﬁdéherem In an airless condition, they cannot be

10 used in low gravity environments, such as outer space.
Accordingly, 1t 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 tﬁe 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 bladder. Preferably, the resilient bladder is molded in the
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20 into the fluid-receiving chanber. In a currently preferred

enbodi ment of the present invention, the means for creating the
pressure differential is forned by a resilient material of the

bl adder t N4 *¥10¢%es the bl adder outwardly toward an expaREEYS01/4608
condition, and thereby creates the first pressure within the
quid-receiving chanber greater than the second pressure in the

i nt eri or explaadddesndition, Aed Headoethe fesitém biditist, willighefaslyltérett fiatamdiintos
nol ded in the WD 02/40122PCT/ US01/ 46089 expanded condition, and

t her ef or gheteRpandesidniabivh aBl aRedy crdatd thé BREE@PekYrd EFfereha] bt en iHeTREd.

into the expanded condition and thereby create the desired pressure

differ en{éc@ikur%%éﬁﬁi?éﬂ ahd et 1ﬁtHhSl’dh§1%érVdfrﬂ£k wheber and the interior
chanber of the bladder. A currently preferred enbodi ment of the

IR U U AR 1 AR SRS
[rom e lshagl %Oﬁ%%ﬁc&%gféﬁ%ﬁvg%ﬁw%ﬁ% S s e
fluid th h d i t
IEERICE ST R X T ALY

nozzle, and a flexjble cover overlying the nozzl e and creating the
one-way VAPV ppmn fepaliqyingtheppsiege fing punpedZBdthsistiraeahgind preventing the
The preferred di spenser of the present invention further conprises a
seal for Risgegsf Wil in the oppesite Birectiopadbepneaniey Yahee i pgferakly dpred by 2
sealing the fluid-receiving chanber. The seal includes a first

pr ot uber avrzte. exd ekl coeed puddynghie woaztH andsreating thgtose-veyveliecet thé t he
fl exi bl e bl adder, and a second protuberance axially spaced rel ative
to the finistaceof the nozzle and cover.

The preferred dispenser of the present invention further comprises a seal
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 profuberances 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 amnular 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



15 protuberance and extending radially inwardly on an inner surface
of the bladder The first and second protuberances are subject to
radi al g§5e55|on to seal the interface between the flexihl e bladder
and rigid 1Z;l3referably, the first protuberance ext enBSTERY{E%En
outer peripheral surface of the bl adder and defines an outer annul ar
sealing surface, and the second protuberance extends about an inner
per i pherB¢xitiabladde and sublrst ts) axird eprnreasiotefor Frathemsealingribe imeyfagn heigen the
sealing surface. In addition, the first protuberance defines a
tapered'@amkmamiﬁgdvﬁﬂrecting bl adder material in approximately the
direction of the second protuberance to thereby facilitate

mai nt ai ni ng a fl uiThetdighisesefthe presdnn vemimtfunter bbagdes aphipartedtable
creep. The seal preferably further includes a peripheral flange

ext endi ngitBRGHopaeAIREMheaREd Ofal irieeng R0 A B2 BRETESOHE 46888d second
fl exi bl e bl adder and subject to axial conpression for further sealing

the iqt eé&%@raﬁ@és‘fﬁ%dﬁl@c&ﬁﬁ%ﬂg tROhofubSlafle¥ kPdeal the mterface betwEBEthe

di spense the present” invention further conprises a plug

ot ent tonge S R n e ki3t Sl aRREORRAR G A
CorDr ool OB RS HIRL ARSEP ol RR Rl pb R BLABe 3 BebRe Dy
|

L
rlg

f1exibl e Vi a e efines at one

t h h h f t wth t t
e o e LTGRO SELED WAL e S o
di spensey

chanber BrePRETARey A rgel m%%f‘é&ré%%}@éheldﬁnh@%%éﬁwen the
P evleOn t 31 erfolr léllllacljnb%? %2 %ﬁldaéérggd ?h%ta\?neb?e%t gt?n%sphele 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
15  embodiment of the present invention, the annular protuberance defines axially-opposed
surfaces that taper inwardly in the radial direction to facilitate flexing of the protuberance in
response fo 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
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10 interior chanber of the bl adder and the anbi ent atnosphere when a
pressure differential across the two-way valve is less than a
threshold | evel. The two-way val ve preferably is forned

f1exi bl e, A2 prot uber ance extending radially |nmardfényﬂﬁﬁﬂ§ﬁ

i nner peripheral surface of the flexible bladder, and engageable w th
an annul ar surface of the plug to thereby seal the~interface bet ween
t he fl exthbKeidslcegivdiag chanbepipm), expanszoroafitherladder. pPrefesabiy thel¥exend bididdeant
of the present invention, the annul ar protuberance defines

axi al | y-infijaliy edntsets fhacighl tiklatljzeap ey of meanthd loyerd endtdi¢hertdatidat, add thent i on
to facilitate flexing of the protuberance in response to the pressure
di f f er enfrogdessealpaszabrahdfigitl whe irofe exiekdredéGoh it @esdad FItd@E closed
threshold [ evel. The flexible bladder of the dispenser further

defines @iy SRRMN&Wle 8RR withTaREk: ¢QpRBHn RAGhE] A1530Y aRbRIAGI Weeh a
col | apsed condition and an expanded condition. Upon expansion of the

flexiple @feﬁ‘é&'% B&;%E@&@@eﬂ&?ec eﬁBHQl' bhfBer d&??es%%x‘é‘ei‘m%ﬁﬁmloégp

condltlo the r|g| VI a I ne an annu

t her ebet%ﬁ%@x@e@c&}aﬁﬁ&n@ﬁﬁgw et STROMHATBloobBE (A8 el Bug

defines an intreasrn e axia he open end

t d th I d of t bl e bl f t I

P A L G e BT
f th f bl the fl bl ad .

e :r.ps)“ (BBl waﬁ 05 L S

t he bl adder,, .and t hen pro SS|ver engages the rigid vial in the
axi al di {eedting shapbsnthrdebiseh end toward the cl osed end of the
flexi ble bladder with further expansion thereof Al so in accordance
wi t hit 5 pref err ednentsodropeivith sreferesdrinshedinacit of thh erepent rvshiéorh Fgaep
defines an external norphology in an expanded condition, the rigid
vi al def oiiths disperisert compeibesraqisitrs landy slidenfdr slleblyxtaeing tha pttonribareinalst
nor phol ogi es are substantially the sanme to thereby allow the flexible
bl adder leasteoabbthapision andtdieatitle shecipiogabde telative anitle sthixs tlamtdidbh, ythe
elimnate any dead space in the fluid-receiving chanber therebetween.
101 n accpis@ancmadd ditn ralafivat§ Rard achteiab) clot sl s roidetdia rglatmeindo i matedidl) o,
t he punp
the piston causes a compression zone of the slide to flex outwardly upon moving at least one
15 ofthe 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 preferably further comprises means for
controlling the flexible biadder 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 coliapse thereof. In another embodiment of the present
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of the dispenser conprises a piston, and a slide for slidably
receiving the piston therein. At |east one of the piston and the
slide is reciprocable relative to the other. In addition, the pisto

i s made ofw%oﬁ@%ﬁ ively hard material, the slide i s madePGf/U§01/46089
relatively soft material, and the piston causes a conpression zone of
the slide to flex outwardly upon anin% at | east one 15of the piston
and t he Bivpmiony &b meayeior eorfielingtihéafined by peleess pneprdbtelepepied safaceght
seal between the piston and slide. In addition, formng the slide
from a rdisesmtiveityytofthedindhefi¢mlle bladfleral | ows the slide to be forned
integral with a nozzle, such as by nolding the two conponents in a

si ngl e part, wher dnmctdidancatvith padtherentlodinamdofihe desem jnvbetiongthe dlerithle
froma core pin by injecting pressured air therebetween. 20The

di spensepla@derih@ppslesERing foneritedby Preiirr abiky ifjedtioh efentonfr iSRSudRANS
for controlling the flexible bladder to collapse into a predeterm ned

col | apsepr-aanhihd Oflibsthite @6 1RMALKEBRInghakBe. Ih @8EHhbdIMMEN  thOfexibiae
means for controlling includes a plurality of |egs extending axially

' dl yy : | LQk: 19 i | lcation o
cont ai n SEPe shchiet Rsch bk AARAEARS nh AL mSXIpBL DlCRBcatiBl of ¢ 11
th i . )
anot her THEHTERL vl 1 O BSEDL NG, ORL4QNZARCTLLEOM 0A08R.
SIAR R R P SR TRUR A TR N C—

pr esent

penot 1 at £ S RLBHPETY CRRLBrRIc i bh ot PO D Fb B PRy of

10 a substantially fluid-tight seal between the flexible bladder and fluid-receiving chamberin 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 in 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
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5 predeterm ned substance into the fluid-receiving chanmber. In this
enbodi nent, the flexible bladder includes a first portion
substantially infusible in response to the application o

ener gy th&%g%méﬁ?d conpatible with the substance to be rE‘c‘@gg@g‘%“
within the fluid-receiving chanber, and a second portion overlying
the first portion and fusible in response to the application of

t her mal ¢ goxibledtasider. to Phugistenthmaiitaio A dlupblight 879l wagaidless of gy creep of the
formation of 10 a substantially fluid-tight seal between the flexible
bl adder wmawrifl diridg tlecdoregeny shéiflifeert thadispensrgi bredditencthe opewey vaved by
the needle or like injection nenber. In one enbodi nent of the present
i nvent i oamplohel ineleoneafeped tmbadimsnté of e Greaént iviehiton Brthdrendinping gel fidr
an elastoneric material, and the bladder, including the first portion
t her eof , reb@ivinglchBEbRfin ¥ UbiaROEAGCheslbd B&TditidaBroaghtain hagRrade, $hBE-life and/or
di spenser of the present invention is that the pressure 15

di ff es enfdelryRadiyRaR-t he fluid-receiving chanber and the internal
chanber of the bl'adder and anbi ent at nosphere substantially prevents
the ingress of air-qr %ﬁi§ i

bl adder, or other V\}(és{ean?ﬁr}f&gdrd? e ﬁjgra{far{%%g%e\%ﬁ é\ﬁéﬁégﬁg%gé?&%ﬁgé@ggul t,
the di spEnsl.SnOfelilgndl §P6RL: o ﬁs\{aen% L O BB QLA LRS iﬁ&ndiln%ﬁenﬁlﬂh—s
or ot her “sUDSt ances Cont al ned therer v Th an airless condition

t hr oughout .substant i eriods of storage, shelf |ife and/qr. use.
20nccor dIERTAPE chitabas bp BRRaRes apy bR uXsPSunbly rousrisbBard urffiore,
particularly well suited for dispensing nmultiple doses of
non-pres@?&?gﬂ“?@dil@éﬁ%]ﬁf"éy?Pr"IIB’E”ﬁg?tS'substances requiring storage in an
airless condition. Anot her advant age of the di spensers of

the PP esent i nventfesiheradyaniage ohthe disppnsesanis BeedBrFotipg istthathpl e

bl adder and the rigid vial radially and axially directs the materi al
WO 02/ 40flepdetladdemrgienally 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.



of the flexible bladder to persistently maintain a fluid-tight seal
regardl ess of any creep of the material during the storage or
shelf-1ife of the dispenser. In addition, the one-way val ve enpl 08)6ed
in the préf@P¥¥%%nbodi nents of the present invention fuPfRYp01/460

mai ntains the fluid-receiving chanber in a hernetically-seal ed

condi tion throughout the storage, shelf-life and/or 5 use of the

di spenser. Other olggctsamd etheantagay eff theypresest inviediodi i baeeesappirentia
present invention is that because the nedi canent or ot her substance

i s mai nt aewed therfoRowiag dbtedsd desertfitivh and acvotnhenyingidrdwingeei vi ng chanber,
t he di spensers may be used in virtually any orientation, and
furthernore, may be used in low gravity environnents. 10Anot her
advant age of the di spenser sBuéf Ddseripti@sefithe Dyawidgson i s that the

fl exi bl e bl adder preferably defines an external norphol ogy

substanti al | y mat cFiiGng is diparfiallydnoleh-avay phudpedyveoficw bear acgladtreataent As
a result, the flexible bladder nmay expand and confornably contact the
rigi ds vi adpatdasiagingutdispbsset mbeitédtereheihweandinae sethtaweepaed antavdthnerit Bf
turn, elimnate any dead space within the fluid-receiving chanber.
15Yet angihedsedrantigge of the dispensers of the present invention is
that the two-way val ve coupled in fluid comruni cati on between the

i nterior chanber afit hg if h exivihRikhastier Aach bhigileent at mospher e

prevents any exchange of gases or vapors between the interior chanber

of the bl adder an I@T‘EB gﬁg&ghg QY 1N

differential acrog% t e%)%?%g I'S Ie‘gs\go}'tcﬁa%g%lglgt?eghgt é?ﬁ%&rﬁg\ggll As
a result, the two- alve creates. a. 20 re iV, st abl

i Gr o at ospher o v EnAk S HEPIRE FErmbrsen b S oA R remismaany
t hus énsm ng the interior chanmber fromfluctuations in pressure
and/&) htim ‘tlg"in t he anbi ent at nosphere and thereby further

reventing the in S f gas,or .vapors.into the fluid-receivin
Eh amber . 9 gIEI% ?D?s ang exploded v1ae 2 1r11 side elevation, of the ocular treatmentg

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,

F1G. 4 1s a central cross-sectional view taken along a longitudinal axis of a

20 piston of the pump assembly of FIG. 1.

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

FIG. 1.

FIG. 6 is a Jongitudinal cross-sectional view taken along line 6-6 of FIG. 5.
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WO 02/ 40122PCT1US01/ 46089 O her objects and advant ages of
the present invention will becone apparent in view of the follow ng
detail ed description and acconpanyi ng drawi ngs. Brief Descri Qt I on of

t he Drawi ﬁ&"z’ﬁﬂﬁz’é 1 is a partially broken-away, perspecttVESHHER of
an ocular treatnment 5 apparatus having a di spenser nounted therein in
accordance with a preferred enbodi nent of the present invention. FIG
| Ais a view sin IHE. 7 d F¢aBiralicregssestionslhéewd takprealong 2 logBdinabakis ofa
perspective view of the ocular treatnent apparatus of FIG 1. FIG 1C
i s an explidededods efithe pumpp esssipblytaf FEGS.@f antl Bend derlrang ¢ssediphietie

apparatus 10of FIG 1B. FIG IDis an exploded view, in
si de el eyahpegiondbnéd.he ocul ar treatnment apparatus of FIG 1B.
FIG 2 is a side elevational view, partly in section, illustrating in

further detail thepidh §peN&Rkraldrodslstiohal VIGY titbMBohPE 1R IRIIRS SRFBE Y,

vial and a bl adder and wherein the 15punp assenbly is disposed in a

closed p@gibleYmp cover of the pump assembly of FIGS. 2 and 3, and illustrating the manner in
which the pump cover extends from the tip of the nozzle to the rigid vial and is configured to
allow reciprocal movement of the piston connected to the vial.

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

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

FIG. 10 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 of the bladder of the dispenser of FIGS. 2 and 3 disposed within the rigid vial and including

elongated discontinuities or elongation buffers disposed in an outer wall of the bladder to

facilitate the collapse of the arcs that pass through the chords of the respective arcs.
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FIG 3 is aviewsimlar to that of FIG 2, although the dispenser is
rotated 90 with respect to its orientation in FIG 2, and the punp

assenbl y iws(rﬁljm%ﬁ)ﬁsed in an extended position. peTusoyels® 4
is a central Ccross-sectional view taken along a | ongitudi na/I'U axi s’ of

a 20 piston of the punp assenbly of FIG |I. FIG 5 is a front

el evational viewof a tip of a npozzle of the pu assenbly of FIG 1.
FIG 6 is a |ongitilG ks aé%gkané@af?Gh%?eawpléaﬁmglgg?ﬂfaw&?athqrﬁ%eedef of
FIG 5. WD 02/40122PCT/ US01/ 46089 FIG 7 is a central

cr oss- seteiiwea blagie Ry dendre asapdyid-yphefiucivs briteentherigifl vialand wer plpg to
body of the pu assenbly of FIGS. 2 and 3 and form ng essentially

t he conpheswsiionlysealéhe disn@nseg of EIGS.@emtlBal cross-sectional view taken .
along a longitudinal axis of a 5 flexible punp cover of the punp
assenbly of FIGS. BGaivis3 seatichal Vikwsif tietrearglughtekemeiongiine N 4vidiof BIE HES.
punp cover extends fromthe tip of the nozzle to the rigid vial and

is copfigured to afiOWMA ECindnesdd pipN@eihe Rhr SIBSIHIS! 0N sieavneair@er t 0
the vial. FIG 9 is a central, cross-sectional viewtaken

gl ong g KB bt M0inRalar a4 @alpgfﬁl@@l{gi. gid vial of the dispenser of FIGS
an .
FIGS. 15A-C are sequential side elevational views, partly in section, showing
the reduction in volume of fluid and corresponding expansion of the bladder in the full, half-
full and empty conditions of the dispenser of FIG. 1, respectively.

10 FIGS. 16A-C are sequential side elevational views, partly in section, showing

the steps of assembling the bladder to the vial during sterilization and filling of the dispenser
1

of FIGS. 2 and 3.
FIG. 17 1s 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 F1G. 17.
FIG. 19 is a cross-sectional view of the dispenser of FIGS. 17 and 18 taken
along line 19-19 of FI1G. 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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10FIG 9A is an enlarged view of a portion of the vial of FIG 9
showi ng a rear nmounting portion for receiving the bladder of FIG 10.
FIG 10 is a central, cross-sectional view taken along a_|longitudi nal
axis of tNP¥W49%¥3er of the dispenser of FIGS. 2 and 3 shBAFHY% hi s
configuration a three-ribbed structure provided to allow the bl adder
to collapse into a predeterm ned col |l apsed condition. 15FIG 10A is
an enl arged vi ew dfig@24psnpitial, ofoss-feetitriahdidwrof tfe dxiBy-ck@ndiag @&d woBllys
a highly enlarged view of a portion of the bladder of FIG 10. FIG
11 i s a poiEstaslkgt ofthateawplepvof Bl R 1 dlwetgting the Ansviehdeddaxioafoahatiithe

bl adder of FIG 10. FIG 12 is a schematical view showing, in cross

sect i on, ergaging €fe legiadhamedetaBinell chivpsid @agdiionof the di spenser of
FIGS. 2 and 3 disposed within the rigid vial and including el ongated

di scontinuities orgre QSIQsaéﬁaQtEhl%s&%é&oﬁﬁ&@&ﬁ@ﬁﬂnbﬁhc@ﬂf&%@i pMglahd of
the bl adder to facilitate the collapse of the arcs that pass through

the chor gigaddk ihRRatiRIRE Glalhdet iPHhe Sxpanilfd QafR422PCT/ USO1/ 46089
F1G. 26 is a cross-sectional view of the flexible bladder of the dispenser of
FIG. 17.
FIG. 27 is a partial, enlarged cross-sectional view of a portion of the flexible
bladder of FIG. 26.

i0 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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FIG 13 is a top plan view of the rear plug enployed to close the
rear end of the inner bladder by form ng a sandw ch-type structure
between the rigid vial and rear plug to hernetically seal the

di spenser ff%é% 2 and 3. FIG 14 is a s&ETUSHAR) ew
of the rear plug taken along line 14-14 of FIG 13. 5FIG 14A is an
enl arged portion of the rear plug of FIG 14 showi ng further detail

of an annul ar si de waD¢tailéd Deseription of the Preferred Embediments5A- C ar e
sequential side elevational views, partly in section, showi ng the
reduction in vol unkid . {.therg issahgwa 6n pediy dreaingt eppaeates Sthatohast beeused in
bl adder in the full, half-full and enpty conditions of the di spenser
of FIG tonjuedipewtthwealispenstOFh@EB gd@ilg att® s smoelandearitisihd gresent

el evational views, partly in section, showi ng the steps of assenbling
t he bl addeention. t4dresesn @l FIGO! 1 mgl 54 ghé lréatratitappantds § cohpiigs ahodsiig 12 that
di spenser of FIGS. 2 and 3. FIG 17 is a perspective view
of angt hetayeaettraBU-skiped idisfansan, #d dehfemasRAbr dafe M kgl an 4oFl G
18 is an end el evational view of the dispenser of FIG 17.

FIG 19 i:§ved16r RS8z8898 iO0NRtally EMnQhed N endLRPRNS e Rusitk FBviabhifhbo18
taken along line 19-19 of FI G  18. FIG 20 I's a

0 922325 PRl sk U Pl SRRSO LS 14D e koo

plug of talﬂnﬁl % STRASURET 2”31]; ff)ztle&f’y sdchred within the slot 25 , and the wheel 27 is rotatably

mounted on the interior wall of the housing 12. As best seen in FIG. 1, the trigger 18 is

10 elongated and comprises finger grooves 28 for a comfortable fit with, e.g., a patient’s hand.
An approximately L-shaped spring arm 30 is fixedly secured at one end to a post 29
projecting inwardly from the interior wall of the housing 12, and the spring arm defines a
knee or bent portion 31 (shown in phantom} engaging an interior surface of the 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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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. WO 02/40122PCT/ US01/ 46089 Fig. 24 is a partial, cross-sgcsiona
view of t R B4 y-extending and radial ly- projecting | EEUst/4EHe
rear plug of FIG 21 illustrating the flexible bladder conformably
engaging the legs in the predeterm ned collapsed condition.
FI G 25 describegdn firther degailozpiovs eUporosmatpeaingsie Biggehis nd gerrefpondiagly ear
plug and 5 bladder illustrating the bladder in the expanded
condi t i caxtenBin@ th@dispenser 10 mathén the hivnsirml 2, tiediweshd BRef the epiing aamiiladder
of the dispenser of FIG 17. FIG 27 is a partial,
enl ar geckveninsky dieichgm dikelf freny thd ria Jdarftheafispahset trathéreexichdase tht ademdedof
FIG 26. 10FIG 28 is a front elevational view of the integral nozzle
and sl i dgsgthsdri@m the spring arm. As a result, due to the resiliency or spring-like nature of the
5 nozzle 42, as described further below, the extended dispenser contracts or moves back toward
the nozzle and, in turn, releases a predetermined dosage of medicament (or other substance)
from the nozzle and into the ocular cul-de-sac of the user’s eye. Then, when the user
removes the ocular treatment apparatus 8 from his or her eye and releases the trigger 18, the
spring arm 30 automatically returns to its original or resting position as shown in FIG. 1 with
10 the free end 32 engaging the rim 34. The force exerted by the spring arm 30 upon returning
to its original position also rotatably drives the wheel 27 in the direction opposite that of the
arrow 41 and, in turn, causes the eyelid depressor 36 to return to its original position, as
shown. The ocular treatment apparatus is then ready to dispense another predetermined
dosage of medicament or other liquid contained therein.
15 Other examples of ocular treatment apparatus that may employ the dispenser
10 are described in U.S. Patent Nos. 4,981,479 and 6,033,384, which are assigned to the
assignee of the present invention and are hereby incorporated by reference as part of the
present disclosure. Accordingly, as may be recognized by those of ordinary skill in the
pertinent art based on the teachings herein, the dispensers of the present invention may be
20 utilized in any of numerous different apparatus or systems to facilitate holding and dispensing
medicaments or other fluids, liquids or other substances contained therein, such as nasal
inhalers.
Referring now to FIGS. 2 and 3, the dispenser 10 is shown partly in cross

section to illustrate the internal components thereof. The dispenser 10 is generally cylindrical
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di spenser 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 a)ag rJi(%i d
vial of t%oﬁ%ﬂ’il%zpenser of FIG 17. FIG 31 is a partial ,PCT 01/46089
cross-sectional view of the integral piston and rigid vial of FIG
30. . FIG 32 is a cross-sectional view of the flexible
nozzl e cvaiergpaligertionesd epmpliss dpupe psembb>0r-p generally ripidyig 533048 a
cross-sectional view of another enbodi nent of the dispenser of the
present flexiblatblagden Modispdbanigvighin e sedn Bt ehgober 56 nf the vigheThd puabissembly
bl adder for inserting a needle or like injection nenber therethrough
to fill fheordprigeeaptonvictir disdmegirganeditermined idhes of mbditanass oraoibkr

al l owi ng the needle holes to be seal ed by application of thernmal

ener gy t hgsahees coM@nO@AA0hARPEHA Wniibet 66 8bs113e babddyhOPessidalll reeivaig
the Preferred Enbodi nents

5  therein the piston and defining a predetermined dosage chamber therebetween, and a pump
cover 62 forming with a nozzle 58 a one-way valve at the dispensing tip, and a spring-like
bellows for allowing either the piston or nozzle to be moved toward the other to eject a dose
of medicament or other substance through the nozzle, and to force either the piston or the
nozzle away from the other upon releasing the predetermined dose. The nozzle 58

10 hermetically seals the dispensing tip of the dispenser and ejects the pumped medicament or
other substance therethrough.

Referring now also to FIG. 4, the piston 56 may be composed of any durable
and moldable material, such as a plastic substance and, preferably, the material is suitable for
use in connection with medicaments. A suitable material is a low density polyethylene. The

15  piston 56 comprises a base portion 64, an elongated portion 66 extending from the base
portion 64, and a central bore 68 which is in fluid communication with the main fluid
chamber 55. The base portion 64 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, e.g., In a snap-lock manner, the vial 52 defining a correspondingly dimensioned
mounting flange 78 (FIG. 2). As shown in FIG. 2, the mounting portion 72 and first annular
groove 74 receive an annular flange 80 and rib 82, respectively, of the pump cover 62 which

is composed of a flexible material, as discussed in more detail below, and which thereby seals
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In FIG 1, there is shown an ocul ar treatnent apparatus 8 that nay be
used in conjunction with a dispenser, shown generally at 10, in

accor danc ith the present invention. As seen in FIGS. t he
t r eat ment %'é%nﬂ%{%bépus 8 conprises a housing 12 that 5 may %8%@3?‘%@%% y
U-shaped in cross section, and defnes an interior cavity 14 and an
eye cover 16. A tri g%%r 18 is 5pi votally connected at one end 20 to

t he housthegainilujd ghambsr fyaf visl 52 £ fupthdr shewn By FIi0n &, Whandhe BHan ahisar m
portion 24 defining a slot 25. As shown best in FIG 1A, a pin 26 of
a wheel @Fnibdedtorkaitigl Fethgrseerndiamiilay srénye Jbag loped atiebente tigtaain flpid | s
rotatably nmounted on the interior wall of the housing 12. As best
seen i n dBaGberl5s. tThe stooind gerul&rGrocye 76 dieoshydtedioantd wovips & spbué hneg b
grooves 28 for a confortable fit with, e.g., a patient's hand. An
appr oxi natedteyank-gahintesimpioperipdispaded vithini tkeshin Re dietbenindaogresatt t o
a post 29 projecting inwardly fromthe interior wall of the housing

12, and HbBusiNsi e pdsiing @dtb ARSceAtrkMER 3¢ bent portion 31 (shown in
phant om) engaging an interior surface of the trigger 18, and a free

end 32 engageabl e MidhBwa bEdt iR Br. hOomhBBRnate PREHENE Sfmirfies 4l sREASE
10. An eyelid 15depressor 36 is pivotally nounted by 'a hinge 38 to

2 ook 4875zt aaD e R FRER, ahEr IOl g {loe- B0l RRRIAITR®
eyelid ?@%;%%58{ %ggﬁet%@%tc? ég"u?e% th r1?(3ecelr\r[c 333 r98 J(E’IG 122 U Cas ahhfr'n%/ Oé‘c over

16 is p _ ssué surrounding tHe eye Wt
Ul - do- SRR BORSH 18 e M ‘b PPoges e Drare-Gpaa BaprLid: as
{1 s el RN P WIS Rgs L (BRSO HREUAE e b
of the eyelid depressor 36 is caused by the wheel 27 which al so
uncover s%efiby Hide 64 2F G Bpreds &lowwsﬁafﬁﬁéhﬁheefﬁ%@@ﬂdetm@l%‘i &eReEpes 7Y,
Si nul t aneously, the spring arm 30 forces the rim 34 of the dispenser
10 away nmoler whié O adepiererbportien Apextendingdrestsenhe arauianwalh @pndspore R and
dt spens ear I,)iStiIS} surface 96 for stopping movement of the nozzle 58 as described in more detail below
in connection with FIGS. 5 and 6. The annular wall 94 defines a generally increasing outer
15  diameter toward the distal end, and slidably engages the annular interior surface 92 of the
slide 60 as described in more detail below in connection with FIG. 7.

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

20 below in conjunction with FIG. 7, the slide 60 is reciprocally disposed within the slots 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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WO 02/ 40122PCT/ USO1/ 46089 described in further detail below. Upon
squeezing the trigger 18 and correspondi ngly extendi ng the dispenser
10 within housing 12, the free end 32 of the spring :
eventuaIIngﬁggﬁg%ges itself fromthe rim34 of the dispgﬁggg&ﬁgwg

t hereby rel ease the extended di spenser fromthe spring arm As a
result, due to the resiliency or spring-like nature of the 5 nozzle
42, as ddSdpptpE whirhiagbendpyul totbs @O@thgf@f‘d‘é’ﬂh mediseRes. sedmasibrses or
moves back toward the nozzle and, in turn, releases a predeternined
dosage onhatmuals sadrander thertradernanks Yifb&Kaand EX A rathewprsiz the Garbrilnt o

t he ocul ar cul -de-sac of the user's eye. Then, when the user renoves
t he ocul ldecttic €atpemnt ofXMiiichl, v6A.8The moreleiss ioprefeenblieyeldad df oreléarsesd t he
trigger 18, the spring arm 30 automatically returns to its original
or restidogupnsd 4 inopated, cohioairshapedody pdrtioh OB, #hé atdiee Hortta @0 disPRsed
engaging the rim34. The force exerted by the spring arm 30 upon

ret uri ngakilly tv&hﬂ{eicﬁhi_&@lLshEﬁéii poréh AldsQeh@hatalplly tBerkfres. tihanwpeel 27
in the direction opposite that of the arrow 41 and, in turn, causes

the eyeljehSRA BREAE cdfcdlQnsRl WoRidn®8iahd dRE b&HiBA!T 0P RSB bl HdidedToRBRIN.
The ocul ar treatnment apparatus is then ready to di spense anot her
det : _ . S . N
Tt her Db e Ee e Epea RN 36 cOhiifes il AL ALAE R0l RgpguT
di spenser ntrgi%o rﬁ)ﬁldaen%carnl alﬁgg ehdd P b ionp?(%.e %BN% i; é’e%nﬁr oAr'e:7 ?Oﬁtnldminates ata
, ed ot & & t

C;
whi'ch af e assi € assignee o présen

6, 033, 384
i t] d her eby. i nc; ted.b f . t of, th
oresent (S THATE #MRIR BimaPRgre s coRB L ALRY B Pt (EFEeo T
di il] in th i based h hj her ei n,
Che BT Yehig Lol e B o ekt o st ey Revnan LGS pontighisd e

nunmer ous di fferent apparatus or ﬁiﬁstem; to facilitate hol ding and
[8)

di spensiWae et tbaseeitaslegporgemed ofthe pigion 5p; drssrthsd gbovstin &prns iy WHEES.

contai ned therein, such as nasal inhalers. Referring now
t o Fl GS.4,2ndaemmises hougfiatedeanicnl cooligwatimaoumipaiing|iy ap engegeonent s@éce dh2.
toillustrate the internal conponents thereof The dispenser 10 is

gener al | 4s dlsteatelt inddGS. 20d0R e SrRGH ReAdke9 88 end of 1ts 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.

20 As shown in FIG. 6, the disc portion 100 comprises an annular mounting
portion 114 for affixably mounting the nozzle 58 to the pump cover 62 and slide 60 (FIGS. 2
and 3), and also comprises a slot 116 for the passage of fluid or other substances
therethrough. The mounting portion 114 comprises an annular thickened portion 118 and a

neck portion 120 disposed between a pair of annular grooves 122 and 124. As shown in
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in outer configuration and conprises a punp assenbly 50, a generally
rigid vial 52, and a flexible bladder 54 disposed within a main fluid
chanber 5 he vial. The punp assenbly 50 conprises a_pi

for di schg\‘(g{’%@l%r edet erm ned doses of nedi canents or ot ﬁgjpﬁgﬁ%&g
substances contained within the fluid chanber 55, a slide or body 60
for slidably receiving 5 therein the piston and defining a

pr edet erﬁq%a 286 3allje arRdarsEIove heZ sise P togRgags amh@%%@p@@ cover 62
formng with a nozzle 58 a one-way val ve at the dispensing tip, and a
spri ng- | (Fk@. §ehidoive afimptar glot b4 in gowfiguiest torehgagpiasowespondingy zpafigueedpe
noved toward the other to eject a dose of nedi canent or other

subst anciermhireberghpottiva 138 2f the slidan@D FOGT Or e showhér FI 6, the strotar@rodvhe
nozzl e away fromthe other upon releasing the predeterm ned dose. The
nozzl e 5R4ldefines aredninaRal Eyvise 8305 einbRyed, 2ppe ol daging iafsemblyt dTehekil@p 60 sethe
and ejects the punped nedi canent or other substance therethrough.

Ref erg i nghzaRvE82IT3:0 slo? 1 d {Sdisfosel AGafins kPN ARne@Yorken CNITIRCEpQEd Siyr
durabl e and nol dabl e material, such as a plastic substance and,

pr ef er ablysa L he, BRA SlobRks fiid SHinhRBlc8t dPfiod 9% JaRa R0 mg&t\ﬁoﬁg?avl 1t3hchr_<|g1ﬁ%h

medi canments. A suitable material s a |ow density polyet ene.

15 pisto i L 4, an el ongated portion 66
extendihgw?r8§§ﬁﬁ%1@2?%38%3%%8ﬁ8%559§ﬁ§ a central bore 68 which is in
fluid communi catiop wmith.the in.flwi.d er .55, The bhase portion
6"l s general ly i ehRud B Bl oGRS b i SOGAFRE
connecting fla 70, an. annul ar unt.i ortion 72 firs r
oroove. TPt S Rt 4 gt Goveed aoSidiribio g e AT
the first apnul ar_ grove and 20 surrounding the inlef end of the

cent Hal DBRECHE}S SFREIEH AMYEERH FFiFFaR G0 1O 2e BRI GUAGIPEse TG fgaular
e.g., in a snap-lock manner, the vial 52 defining a correspondin%ly
di nensi o¥eide seifareio3 gvithitygieh the pistynd6 and engageakatiperiion Ho@f the nozplg 58 are
mounting portion 72 and first annul ar %rpoye 74 receive an annul ar

fl ange 8dispasdd pitey ag@mbheefhedibneabey 100The hsidegwiace &4 defigs aliore P4 with a
conposed of a flexible material, as discussed in nore detail bel ow,
and whi checkipertenyi 36 @A tsiuced@iatt PR RETIeUBE /248688 msition 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 texminal 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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the main fluid chamber 55 of vial 52. As further shown in FIG 2,
when the piston 56 is assenbled to the vial 52, the second annul ar
groove 76 _is located adjacent to the main fluid chanber 55. The

h
second anﬁﬁ?ﬁ?ﬁﬁ?%ove 76 thereby functions to provide a 355?@?%“5Pea

to receive any gas bubbles inproperly disposed within the main fluid
chanmber and to prevent 5 the bubbles frompassing into the central
bore 68. FIG. Rglepitsvarsrosesectiopal riay oigthe {lpeblepymgaees 68odhe on
66 conprises an annul ar groove 84, a l|aterally-extending bore 86, and
a t er m néexiblsdungfconéntyg may eceppasidef pay dirabic 38silia endifienibla matriol wech
84 is configured to receive a seal 90 (FIG 2), such as an o-ring,

f or seal enap ¢glistomdrstioaeiial. Coddraldy, thv plmp beves b2 Beofifosel v a ilaiwo-alakye
extending bore 86 is in fluid 10 communication with the central bore

68 and t erterinhted aadjsaeartbutalican cRsmkAsold idef tHefradethiR KR APON by tdTes
slide 60 (FIG 3). As shown best in FIG 4, the receptacle portion 88

conpr § sesf Rlinoi) rOtha suablk nfbria HARRTRE VR G ¥e Manfoph &R0 A0 hefiveen
the annular wall 94 and bore 86, and a piston surfacé 96 for stopping

nmovenment et hﬁel@?@!c%vé‘%iz%mﬁiﬁ% rairlpﬁﬂti%lé‘?%ﬁ lig(g%q}gié?\p%d}%d {48, and a

connection with 5 and 6. The annula I nes a
1y i ' i.St: ..and

o1 dabl y P ERSAsee DR Elophafl, SR ab AR G5 il Wi 4
d i bed i detail. bel N [ ith.FlG .7. . .
e shown s Tt SRy bRl AR RIRS, ' heltirga Sbtls Bemmeratinyin

tri | y-I t ed hoak ti 97, h K L. 97
doines. IS HEPRAETORPUCER 2B CLPRACE RS SR AB BRUC B 56
respiﬁtive sl ot 99.éfs descriggd in nore detail aQbelow in .
conj dhct PORRTRESIOREE? adjacenido Weimpunies Hlaee d8 ol Py (iiCs Ab sheshaimarn n

the slots 99 for_allow ng relative novenent of the piston wthin the
sli de up8¥-&ethgatdi Briichnes inérqse pRstioTRe frangeted gonieel shepemonssposdiagep tBe t he
nozzl e 58 may be conposed of any
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 portion 156 is disposed between a slide
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sui tably durabl e, noldable, sonmewhat flexible material (in the
configuration wherein the nozzle and body axe nmade of one piece),
such as a_plastic material, and currently is conposed
02/40122P@%?@§8¥P46089 of a material which has been foux%%pg&g@am9
conpati ble with nedi canents, such as those materials sold under the
trademar ks VELEX and LEXAN, both owned by the General Electric
Conpany @fgagemans peripn 1 S8amd anpazls bedy engggement porder | éh| Keftrping also &g Flshe
pi ece and conprises a truncated, conical-shaped body portion 98, and
a di sc parthé porzibGoddenmpposecht odarilad isconfigired toengagtitbalaperhdpeter surface
portion and extending radially therefrom It will be recognized that
t he coni p@ efshapede581d therebd Sorandnaiatiy-psdd, ome-480 vaiay thoebetwkee dAs can
t oget her or separately. The conical -shaped portion 98 conprises a

tapered pudeet iSRIGE 8CBe di08s-seatifal thickne S tHealoze E:zagfifent abioAN 60
engagenent portion 106. The partial central bore 104 term nates at a

| evers wall,n}§ dabtbahs inShebamnsieanatt: @i the@Ridlch gt Rt Rriddd BY iblvaYkiRg
of the tapered outer 10 surface 102 in the difection of the arrow

110. Th e?igﬁbglgl%? ?fg Eklgpﬂ'iet érQ alf Qle&ﬁasﬁ%&%r&%%é&f&n%}ggﬁg{%%s ¥ hbnbh%

receptac 8 of“the piston escri ove 1 n connection
with FI j : t ed ' fi i
ter m nat PHser A RS SR 1S AR ok PR SREERL R SHEM Ahop drous)
and 3, en the piston 56, reaches the end of it troke upon .
i sponsi 15 °a¢ Sru§uve Riridsy B ekl il Bkt o Sd My e
nozzle is received within 5 the guide |l 94 and. en t he pi ston
U ace SRR TR PRy Bt e g ol Az o
a variabl e _stroke volunme 113 is defined between, the engagenent
sur f Bée While gpujtpnsonsdy preseizeandr ofer gses Bom eassingdrovg be vehie dhet on
56. As illustrated in FIG_ 3, the maxi mum stroke volune is defined by
t he maxi ARRPSEKdiEastem in cordpeceswignge tsphingn afftheckelov-meptignediaienisi st on
surface 96.
incorporated by reference herein.
In operation, as described above in connection with FIGS. 1 and 14,
movement of the vial 52 in the axial direction causes the piston 56 to move from the position
15  shown in FIG. 2 into the position shown in FIG. 3 (or vice versa), e.g., by acluating the
trigger 28 of FIG. 1 or other actuator, which draws fluid nto 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 pumnp 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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As shown in FIG 6, the disc portion 100 conprises an annul ar
mounting portion 114 for affixably nounting the nozzle 58 to the punp
cover 62 j 60 (FIGS. 2 and 3), and al so conpri se ) 16
for the pigggg%ho fluid or other substances therethrougﬁ??qﬁgﬂkm$
nmounting portion 114 conprises an annul ar thickened portion 118 and a
neck portion 120 di spagsed be en a pai.r of annular grooves 122 and
124. As shown in "%Wﬁﬁgf? Pﬁ%‘@'&@rﬁr}@ 1?125135‘#61 egabogpggent, and
annul ar grogve 122 is configured to engage a rib 126 of the punp
cover 625(rficate@hy thggeow irdiciing therpah @?ﬂu@ﬂowsﬂ BiShi @epé@p@%ﬁ@ﬁé@}w%
correspondi ngly configured term nal end portion 128 of the slide 60
(FI G 7)afaily graishh pith eRp@lingin a diectempdraitel tr bowds 1Moo ftharesiable stroke
annul ar crevice 130, enployed, e.g., for easing assenbly of the slide
60 to thel@nedi3,lozer5Be tafitred shixresldfBhe sngdgeymns paltion f G dmbughahaslot 116,
flattened portion 132 of the tapered outer surface 102, and provides
fluid comdieiwshititaomervway valve foameddlyl the Bitarfakeofthe tomelelehadehteatiginidh s
di sc portion 100 to the tapered outer surface. As

i I'1 ustr ajfage bdvelhdd thd tapbB@ ostbl HEf68 1Behh@88 & thaRHoBPIYHB ReatiRY, be
conposed of a simlar substance to that described above with respect

to the h@gﬁgmﬁdzdt@uid% @15 thAFuRRIATELR N APRVR R A r¥o%£1@ 'iag’%lng

also to FlI , the slide 60 conprises an annul ar insidé surface

W thi 0 WAl 6lcl, NNk A $,s00 RYSIEERL (POES NI AR Ao e DRz ©

58 are |§bo§g after a%seﬁgpy 0 ?ﬁgqgﬂépen§23 18.%$he |ﬁ?%3e8

surface 92.defi . r | K.Rportion of.. reduced

ai ot or iy Sgbe DS edBe ok b o fRE R 3RS e A g GRUE ey

rapiﬂ)increaéq_in gjanet&% aTd.a secongvtﬁégmitign Zﬁne %40 of

rel atl vel\PORFAIRIET T8 PR X Y o aREY SFOP RePE PIR G HEW 6 FIG 2,

it wll be understood that during.rel.ative novenent of the nozz 58

and the slide 60 é&ﬁ Wﬂ%ﬁ@?ﬁ@gﬁgggﬁﬁﬂgﬁﬁmﬁngﬁﬁ 5%?”%%P§ﬂ@ﬁ£6¥§FW@

piston (FIG 4) w|l, eng&ge the second transition zone 140 (FIG 7)

in seal i H§ 18 Refte odha velpklpypirelsy vdumg & Htodbgiehy peenhraifihe he

vari abl e stroke volunme 113 into the slot 116 of the nozzle tip.
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

15  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 and the slide 60, and at the interface of the annular xib
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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20Wth reference to FIG 7 and as descri bed above in connection with
FIGS. 5 and 6, the slide 60 defines a termnal end 128 that includes
an annul ar_ ri dge 142 configured to engage the crevice 13 h

nozzl e 58W%g‘%ﬁ%}vm in Fig. 3, the opposite end of the s?F%S@()'L%OSS’
defines a flange 144 that is configured to engage the hook portion 97
of the piston 56. WD 02/40122PCT/ US01/ 46089 ) FIG 8

depi ct s walt 7oEhut defines heanain fluig chambai 55 the pppile pemEng Souge 7§ 2liscyyed

fl exi bl e punp cover 62 may be conposed of any durable, resilient and
f 1 exi bl ealmat &1 ¢aaingctpnctithald Gin2 ehdid taoden amnuartcentiesting parbdret @ofoymed drean
punp cover 62 is conposed of a thernp-elastic material, such as a

st yr ene- bayoaitk eniefehaw blanktivesoltisee moeing tflhegd 7 dBrandn REATOMbyr 5S6LS 5
of Illinois. Gher suitable materials include polyvinylchloride,

Sant opr enigskivbiained] sugh Mat it ilege endddB td LiNidaif @ peddeRni@ediidntisSofa fildidtieng
portion 146, a bellows portion 148, and a nozzle cover 150 which

coopes at ggpansdd) sthdheslidichdRnd Elbh‘% whth theOldXiY b8 B4 EFTES DY GisdBleMSn as
descri bed ?urther below in connection with FIG 5. As descri bed above

in con neﬁoi*eod'étéﬁ Udlof! Ehe thoutihe | %&r"{ | AGLRQY ! AfuidAR1ABR T&rﬁﬁtﬁmgﬂg the

annul ar ange 80 that fits wt e 10 nounting groove 72 adjacent

to the n?%ﬁ%ﬂg:e%e%ﬁlggg}g%&ﬁ%ﬁ g th‘éin%&zé%oxﬁe'r:%h?@ﬁé ) é(?%a rﬁﬁéclééﬁﬁ‘nsénlgggé&m

8, the ri Ss section atru
correspongding to .the conf.i.qutation of the an e 74 of the
o st on (P 68 OajeP e FROrHFERAPEL) AL itEn FEFIIE 2 o8 P mbihuPles- G
t he punp V, 62, e annul ar .f] an 0 sl I versjz in
o et 016 Sheeter oG PREHE tehet fie ree o af Depistas gl BTt g
thereby, ip conbination with the 15 rib 82, hernetically seal the
mai n 191 utuforn aivéd-tight seaty g 2) . The bell ows portion 148
ext ends between the nnunpingaportion 140 and nozzle cover 150, and
conpri ses a pl ur al {8 ghoserip &K e theranppigeeaywpghngportcn 166 comprises 2 tapered
whi ch function to provide resiliency in a direction generally
par al | el exdbld andntneripbeaydi ssoavs4 68 ppicerdinfriarsile tierefion organ infreased digmeten
either drive the piston or the nozzle away fromthe other and 20
return thetipnt$7@nAtenitie ridgp 163 isiptevidadriokengagog theti fepitshladglenss (FI1G. 2)..
predet ermi ned dose of a medi canent or other substance contai ned
wi t hi n t he deheaibbiefurihbe beRed, ahe intigasall sianieter bfESn 120 and annular ridge 172
15 function to allow hermetic sealing of the main flutd 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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and 6, the nozzle cover 150, when nounted, is dinensioned and
configured to resiliently engage the nozzle 58 and slide 60, and

i ncl udes J lar rib 126 extending axially froma di ) nt
%&oﬁﬂ?ﬁ §gﬂﬁ§tﬁﬁ%ge

portion 1 di sc engagenent portion 156 is di sposed between a
slide WD 02/40122PCT/ US01/ 46089 engagenent portion 158 and a nozzle

body eng rtio 60.. Referring. also to FIG__6,_ the nozzl.e
body engﬁgéﬁﬂ% ﬂ%@?ﬁvﬁ%ﬂ 4 in gorns QoL the Py R GG &2t ﬁé"&a&%’eﬁn@@r@ﬁt er
surface 102 of the nozzle 58 to thereby forma normally-closed,
one-way ad eder fertegengike YIS Felk opacs b heiAEF L onpgyy, %ﬁ@RYN or
cross-sectional thickness of the nozzle engagenent portion 160 5

gr adual | EYdB&Hcovened byrihe Bepauk Campaiivr @ ¥ ilmingtane b - hand i ASE IR gvsped et
portion 156 toward the dispensing tip 161. The gradual |l y-decreasing

cr oss- sethe DM Cotripackmey be ofedtimstearo ¢ se nengmdpore only pperiplamy, ke@ver. As
facilitates the rel ease of the nedicanment or other substance through
t he ofe- way by adevenifcdrbyatodekillbé irethe pgrahed art dasedloarthd wickirizadercipethecen
the relatively flexible nozzl e engagenent portion 160 of the cover

and the fapsleethddsithacs B iFhnf bEnuReEdls@ e haterikRvildt b currently or later

si mul t aneously preventing air or other gases from passing through the

val ve i npdcBpeRRBRS KirSebingal HRTFunditn 86 G THRMES M dbPad 1 1ds6akdIEATS Of
t he bel ow nenti oned patents incorporated by reference herein.

In operation, as dasgl|Befe2BRY5nEnEQMAE GldsAR iWehflol Texibidfidialfsa

( t§ QFRE
novenent of the vial 52 in the aX|gT dlregtlon causes$ the piston

o Fre 5ol Rab LR a0 RMALT ) Cindis s ST R RRL SRl

AR CHAED NS NIRRT S
and oL erahlv-xt codl o, bare, 50,0l LIE BLSLon, R St 0y bou el o0y Lo
;/ﬁgs a), %llgi?i irfl l[hléi ncliairil %L‘uldnc ggl[}gr% StiQ Egnggagisgr? teo t?lle g;ess%GGin(ﬂllzel i%eri%% of tﬁlflz 1212 der.
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 inio 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

materjal that has a substantially reduced permeability to air. In one embodiment of the
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20 flattened surface 132, between the tapered surface 102 and nozzle
body engagenent portion 160, and then outwardly of the nozzle tip.
Further d j | f punp assenblies that nay be used in t tice
of the prgi(gbﬁ/‘a’?ﬁventi on are described in U S. Patent NO{SJST@E@%E‘!’S%OZ
5,875,931 and 5, 746, 728, which are assigned to the same assignee as
the present invention, and are hereby expressly incor por%t ed by

r ef er encFeseat Fyentiops the hladdir o4 dheorpnased of pplti-laygpgd material. For exandple, as
02/ 40122PCT/ US01/ 46089 One advantage of the pu

cont I gur diubiemiedin F Rel OB,k binddenwel Eroe remtise a Aest 5xbledisal S0 ¢ he
arrow indicating the path of fluid flowin FIG 6, the punped fluid
fol | ows elastamen tiratsy relatiyély ppeotul teeadt, @andik hgrienlagerdi7’p.cuth ave pateBize@l to
the axis 154 fromthe variabl e stroke volunme 113, over the tapered
sur f acesM¥LARe. £ngadenaah and pbivesterkdtpotiticrguglt by hiee Biyatot Cafporafiomnt]
bet ween the one-way valve forned by the interface of the nozzle
engage rTEWihm%tbh,qmbiésMe,Qmat §R1:60¥¢ impadiolid did Rk Ry 19 BYHhadRs
132 and 102 of the nozzle body. This relatively straight and snooth
fluid 1 @uqpal Berdbdonsol} i 18 RBe: Efatéi"ldl b 1%1»@}/\1%@1@9 o kRO RRi6n of

with relatively littl'e head |0sS, thus allowi ng Iesser force to

di spense Lk R WA Wi 874 il bhRking, ROGGIRE QRARL,OYer
t he typeth%;%ﬁet%gf _?g\%]%odabe efr?ﬁ?ttgg at1 t '"?elﬁ% spenslﬁg 1%?1%,1 sag}? 10as
pat t er n, Dl BIER7ShAS be LR PR ny oo B s ORI R B R SRRAY
Var  ab o uERIRLE Dot atenie o TerSy ety d i Ry 1P R PR el 8
or ot her_ substan contai ped..within.the chanber from col ing in
e LD ackEet R 72 et BSOS (16t o & e fstOeg el b
seen, the o-ring or like seal 90 fornms a 15 fluid-tight _seal ,between
the pi st BFAYRA 1FREes fo rgdnce tha Rasgage et M taaReb without IEGHrire St
therethrough and into the bellows. Simlarly, fluid-tight seals are
formed avaridve fimetienstof dhedfleyible hladdes wemopiully deseribeddwlognd g hagderdmer 179
por i on' Eotseapelekblyclsperedamdbe otk biibe SbddantildtS: Retoralar Fadarer
portion € Y $e pU@e 6lRdder 1 1

the annular rib 126 of the cover and the annul ar groove 122 of the
nozzl e SaatZi@Rebebs a igylnobberdafed@terl ancidasthat ustrefoy ihglmbRfacsue of
preferably conposed of a suitably rigid and nol dable material, such
as alfi gbgipelsioppsrs, ©r omddn theltire tdgstry. pid yisyabdeoadnézed 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 Jater 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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or polyvinylchloride. Preferably, this material is selected to be
conpatible wwth a wide variety of nedicanents, such as that sold
under the ! rk Lexan of the General Electric Corporgti )
Pittsfiel&%éﬁﬁ%%%he vial 52 is tubular in configuration géggggﬁgwfses
an outer WD 02/40122PCT/ USO1/ 46089 wal | 77 that defines the main
fluid chapber, 55, the annul nmounting_flapge 78 di scussed above in
connect iSd}H;‘OtWti Y Heggme g5 ﬁﬁw%r@e WERHOR TSR O Tg‘r‘"‘ “&kSln‘ﬂ%ét%iSﬁ 38P on 162
fonued on an_opposite end of the vial relative to the nounting flange
78. The G¥Rrpfing 5? deghighldders hejflexiplaipdden pradoray dn andentacts tharigd vipd
enough to contain a predeterm ned quantity of a fluid to be 5

di spensdhirougheiti thesnigrfasdif Saeivo commonentava therebieelminate biseulbiga drdeads4
(FIG 2) discussed in nore detail below. The nounting flange 78

i ncl udesspase t@mwesdnahe canggeert§4nd Grcenallioftheugedibenant at oth@ siibdtancs eddhimifie
engagenent with the nozzle cover 62 (FIG 2) and preventing novenent
of tite cohumbeifrintagheregiable strbie: whlspe nses! tAOpurAs S&Re dishéhshe@erefforanth
3, the nmounting portion 146 of the cover 62 is sandw ched between the

base 64 g@hitidaethp bﬁiepaaé@te@(@duﬁ@ d&£itBd flesib18 bladder WHeR AllBF dXbanded is

fluid-tight seal. shown in FIG 9A, the annular

connect iiﬁgfemw 41121y B2atGOBRY 118 SfheP b ARRF BH cBREpHRE AR PRI BREYA],

groove 168 spaced inwardly therefromon an increased di aneter portion

o ey IR i BB RO AN, A AL s
o armet e oiBRL il h{ AR AANULAL: LhARg, 178, 15 SUnGOT AR Bld Qnicror

hermeti ¢ I"Ng o € nain a after asse

ial 52. | sp described farther bel | 4 i
br oviiet s B &Re e Grresr Dierat fearerss Gl The-Ers ohtpears Rioehdicn
f1uid 55, . .. Referri FIG 10, the flexibl
bl gldde(r:r@gd%ﬁndd@mé@ﬁ]ﬁ'ﬁ@é@%?ha%{élﬁ ?gsa’g%! altbg’é% bl e mater al ,eglnd ©

preferably defines barrier Eﬁpgerties to, prevent the passage 20
t her et brough of vaA¥shownH B 0 anfhl g dangitpdpallypxtendine siercecaraibe, t he
material preferably may be nolded and is conpatible with a wide
vari et y rottigrsdie aretitpesegralangies ingidp surdase ¢ 84 sl fyactivsrie piovise aspRariing he
chanber 55, and therefore in a preferred enbodi ment may be forned of
a r ubberstwetugyabonievhich the flpdrer SA rhay erdlapagek will bhdestiieediib hwrdieaeslos 4
may be conposed of a therno-elastic material, such as the
st yriéne-ibgb@gdiene vathddGohd r Teadhibva tide rihd fiepdrtiebel®@ rektend 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 anmuilar 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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WO 02/ 40122PCT/ USO1/ 46089 KRATON as di scussed above in connection
with the punp cover 62. Simlarly, materials sold under the

t rademar k b2lBLEX owned by the ABS Conpany, ALCRYN orPH}’ly Lyseponed
by the Du?j;‘([)(?l/t2$ npany of WI m ngton, D.E., and SARLI NK owne Eiﬁy t he
DSM Conpany may be used instead. These materials are only exenplary,

however. As 5 recogni zed by thase skilled in the pertinent. art
based orfoNe it BLE AP Ag e RaR s aoen 84 SRR TP RaeR gD Feaegy
any of numerous other materials that are %Hrrentl or, | td? %e O?E
known f ordgselPofonsending sesaegmentivai the aqomier 851 4 of thy vigloe (Pl 945 1o

di scl osed herein. In the preferred enbodi nents of the

present addifient the annudirdlepgeidior evastsizad 69 thenduring ipigial assermbly with thesal 52,

mat eri al as descri bed above and is nolded in the expanded conditi on.
10 Accoraiwillbg diswmsed nohoragstetl belawt the peripheeal sadarce off hednfiulatfleoge ey ow,
the resilient bladder tends to force itself outwardly and, in turn,

i NCr ens eenphe: the ewrsidpenddig drnelanpdbeamSntf ter vialt I2gFIGE.I0)d in the nmain
fluid chanmber 55 in conparison to the pressure in the interior of the

bl adder. A signif imamg sadvanhagesielf ihbshp dRsaisee! (dikhenant bbhe fisxible
that it facilitates in preventing the ingress of air, other gases or

vapors | ge@fef sl Wal RoW drigovie ™t Sidboh GRATDRIe t8silt Be Biradeisive IRtARBMGH TS

the bl adder or otherwise into the nmain fluid chanber.” As a result,

the di spepsers @frTe:pbgsl REERGEH, L AYERL! A Aif p@gj&& SPﬂhQEﬂaYerMP%eﬁéiHitﬁe?Q

for contarﬁlng mul ti pl e dose, non-preserved I canents or ot her

535 ;? B e o s e S o e L A
an

o006 U358 0ERE Ry R A RER el SRS i o
Lhe o SPgnsct L om all sclina Lhe, SLEheshocondl U oh, o L0 LU 6
vapors | fqéx(i)blg Eﬁdc@isg égyuge%ugjgar{g ?or\if 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 infra 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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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 co d.naf a single layer of material that has a

substanti a éﬁgg%uced perneability to air. In one enbodiﬁ%ﬂpg%fm?%e
WO 02/ 40122PCT/ US01/ 46089 present invention, the bladder 54 is
conposed of a nult)-|ayere rial. For ex I as illustrated in
FIG 10B, a bl addéts %lkﬁ %g@ﬁhg e ot Qo PP PO porapissr B %9%%“?%'77
of an elastoner that is relatively porous to air, and a barrier |ayer
179, suchprien HP3lacaied greng sidelohthe labgyi92, and axgegendangilaher pen s¥kdigrose
conposi tion, sold by the Dupont Corporation of 5 WIm ngton,

Del awar eon thgppasie pid¢ af the &ibg. Thp &rsy prsular pertign f 98 Tefencp afing acitegrale 1479
may be di sposed between a pol yet hyl ene upper |ayer 181 and | ower

| ayer 18@itheespatidd deatee axid @B ihatmey bd Wahibaiier ange dfefyoen afpooditmetchl Bdder
wal | 175 while maintaining flexibility. Alternatively, the barrier

llayers 17 Wm%ly%%ﬁ%z%re?&éﬁly Wiy (ANt CHe a?;&fo‘iﬁna?tél&@“wd?r the
mar k SAl owned by the Dow Chemcal Conpany of dl and; M chigan. It

wi ||l be apprecia othat the, 10barrier I~ 179 is preferablag, (..
i renss ot B EivD: T8 st SROBR RO TP oLl f s SeP KRR S alerve
order to reduce the passage of air therethrough wthout interferin
wit h t hetovhs P88 20% thaapayohesvigrn theaanged pprexipriEdH T to fEpepinatly L 5y an
descri bed bel ow. The barrier layer 179 is also preferably di sposed on
t he i nt embrrpreferablyevitiataeangsaifl bpiirdSmait 0°0nabpryxintdidy BarIniceder to ensure
material may be a butyl rubber-based material, such as that used for

t he manufhaedutng c@kping of the material of the flexible bladder 54 the material moves

10  approximately in the directions of the arrow 204 and arrow 205, the first angle A is larger
than the second angle B and the flexible bladder is axially fixed by the inner annular sealing
lobe 192 received within the corresponding annular groove 22 of the rear plug (FIG. 14). As
shown in FIGS. 2 and 3, when the flexible bladder 54 is fully received within the rigid vial
52, the outer annular lobe 190 is pressed against the smooth interior wall of the vial, the inner

15  anmnular 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 aresult,
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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15syringe stoppers, or used in the tire industry. As may be

recogni zed by those skilled in the pertinent art based on the

teachi ngs herein, the flexible bladder and barrier mater|

di scl osed WePEM 2y e onl y exenplary, and any of nuner ouskjg’k@g?mﬁosg
materials that are currently known, or |ater beconme known for
perform ng the functions disclosed herein, may be equally enpl oyed.
Ref er ri nlje favesagidiin tHel4dié. and Ghustitembtesaliib tte dideattbohe of &4 airews BamEr205n
configuration and conprises a closed end 176 and an open end 178 that
fluidly t6eReme aahes the fhidaightssat tirdBout Thestbrhgs) digdl - 50 adé hiage sf de
external dianmeter dinensioned to fit within the vial 52 (FIG 2) when
in the expapggdocondition as shown in FIG 10. As shown in FIGS. 2
and 3, the outer surface of the bladder 54 preferably defines a shape

or nor phol ogy m@@éh%%gxgﬁ@ﬁ?{ﬁﬂéhéﬁﬂﬁ% ﬁﬁgﬁ@ﬁ&ﬂeﬁuyyagmnﬁp%@@s Afeast

1
that of the interior surface of the rigid vial 52 so"that upon

cont dt & ethsﬁfef?‘%'gﬁ%io@*ﬁé{??ﬁ?%hﬁ%ﬁasﬂl?ﬁ%#eﬂ?fﬁ?%@? a0ty ﬁ%’@é%‘%@ftﬁ%ﬂ:
ComponeritGuisEsirteaun B4 MRt ol Apadi-bTE SEBRtuaRIRE

the 5 chamber 55 into t vari troke vol une 3 of th unp 50
for di sparenny Heerwns ghe ?aﬁ(ﬁéggé) F‘?@}‘FF‘%F e Tgistigy O%t%%lh‘é?@f- frb‘gewi dt h)
of the flexible bladder when fully expanded js pr ferabl¥ slightly
great er Hihgatedembadimentdhe Aeile blagiercompasisdiigs sytase dstortispitiehels i gi d
vial, so that the expanded bl adder may exert a resilient force )
agai nst lophded pathetigerer satfaden 8410f theddaddar apdiagproxispaialy equally spaced eativg|
bet ween t he chanber 55 on one side of the bladder and the interior 10
of tHe bloaddesthemdis daeibelssenpthe dispentinhisies AGY s sachfappiorimasely equaglaspacedr
vapors through the bl adder and into the main fluid chanber, as

descri bekkrabaveljacent elongated ribs 1§ "BiecisrontinuiicS306 46 ibusttaitd in the

| ongitudinally extending stiffeners or rib portions 182 are di sposed
al ong t henifiaGiatien 514 Eratiee difdacknenfibuniiciion gbkerailydidt Genta psrtjopdhdt ng
structure about which the bl adder 54 nmay col | apse as will be

descri beghhReréD i cded RbliolsBywn. SAL BarCi ekt €id Drfadd diftofilifaiticb206 touse
achieve this, the rib portions 182 extend axially along the interior

surface 4841406 BE1ARPEOB| IS4 BBUA dadth ﬁ@ﬁ’%‘e% BP®3to HReby form in the
circunference of the'interior surface. It wll be recognized that

el S B R 3 200 o SR B

whi ch” t he portions may be enp

D o By Fo refaRgd iy B S gy i S plrtiRerft O bl b HireBriys Tl KL
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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?.0the closed end 176 of the flexible bladder 54. As illustrated in
FIGS. 10 and 10A, the flexible bladder 54 includes a nounting portion

186 t hat %ﬂYRﬁkﬁﬁs an annul ar flange 188 forned at the rFéﬂHS@ﬂ6&$

t he bl adder;, "an outer annul ar | obe 190 spaced axi al ly inwar
relative to the flange 188, and an inner annul ar | obe 192 spaced

bet ween {he outer .annul ar | gbe 190 _and the flange 188, VO

02/ 4012 2&‘6‘%%%@ 3 frpeaenaly SW}E‘F Bt &em‘il@k, ad#?f’ﬁaﬁ*?ﬁ&hlﬁﬁl@ é%ﬁ]@%ts fepdabeled
defines on its underside an_annul ar, V-shaped indent 194 for sealing
engagenehith ike Fierprceanierasy foflpigtbythe pﬁmet(ﬁ sympell Hoveyen, Ewibpy . | n
addi tion, the annular flange 188 is over-sized so that during initial
assenbl yregpgnizediikat gpmp dgferenges injsirictie exisitiwerndhs fAexible bladéar &t land gicow,
t he peripheral surface of the annular flange nmay 5 engage the

cor r espofickiiblg bldder . Horomaepltcdswhitittdiges\Ai0a] ard Alubeates ashng inverted with
During storage and/or shelf life of the dispenser 10, the material of

t he f$ exiespeet tol theldietonbiduibiny206 md gonerdBv@ vemntheeltie clos-etictlal dckhbs (1)
tensile and conpressive forces that it is subject to. Creep, as used

herein, sRhenallos’a Whig@e disborlihQiles 206> e iflh@rafial8 sbkalWhedfient her e
is aloss inresilience and nenory of the material. In particular,

after ungergeiNen Gf @ﬁ%é%ﬁr&%ﬁ%ﬁ@% bfhePEnkl@tio N Y R8s Hﬁf‘%ﬁiéc}ﬂn 'ﬁsgqr

and | ose at |east sone of its original eldasticify. Accordingly, a

LTI A e IR B BRI B
coL | apoc Ay A5 2 DRI S A3l Dl PP BB st
der & it ggﬁeséom%irfgﬁyl-lsh%ge Ilaos 181958(161& sﬂg%n)boef mrrea\iri&tﬁ. ned in storage and/or
It will be understood that both the discontinuities 206 and 206” function to
allow for a reduction in length of the portions of the wall 208” necessary to collapse the
flexible bladders 54 and 54°. While this function is being described in connection with the
embodiment of FIG. 12, this description is equally applicable to the embodiment of FIG. 11.
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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15 a store or other shelf for at |east two or nore nonths prior to
use, during which the material of the bladder may undergo creep

causi ng atwdgaffizzsone deformation thereof. To properly napagSolfaee
novenent of the material during creep of the flexible bladder 54, and
as shown best in FIG 10A the bladder is provided with the outer
annul ar seal |n obe. 190 and .t he |n er annul ar sealin

spaced a???P&]i“? ﬁﬁt‘ﬂ?@éﬂoﬁlﬂ’éﬁ EF‘Y?(? MY rBBE™ %‘&HPHB‘SJSFF%%@@%W%O
that, when creep resulting fromconpression of the elastoneric or
rubber-1#¥e material occurs, the intra material pressure is bal anced
in between the two | obes 190 192 and a persistent, fluid-tight seal

i s provided. This Arbpsinteddn FiGSI13@ad 14.Hbnfleeblakiadtde)comnrisrsa rear pingast
in part to the material reservoir formed by the inner |obe 192 in

whi ch cr2ipionfgred Bt with thhepeowne 1 73 aithe 4@0bleialdersS4t(RHET. 20 ind foeseal

i nner |obe. WD 02/40122PCT/ US01/ 46089 As shown in FIG

10A, 1 hethetleeiblediaidbnd digloged Bdwesanty tesedugaid the kigaingallsar Therdatr ping 198
| ocat ed on one side of the |obe 192, and a second angul ar portion 200

di sposed2 Bnnk: RRPSI & gy Setbly :itﬂ@ﬁng@h@abIeTélﬂ durdbd malegatl achpogti on
198 defines a first acute angle "A" with respect to a center axis 202

that may Jl?m%é lﬁa@nﬁh@g I 561980 AEnd BN BRAEMLY @&hﬁ&%d@fl&aﬁm or 2 like

approxwrately 0, nore preferably within the range of
appr oxi i h 0
defi nes ngélgée%%oglé%g%ﬁggﬁg%gr@ggt%%ﬂ& ggl \%é? %9? ﬂ.gazgg :éls?ﬁl %%9?{%3%5 be

P 265 GANAR Ly AR A U SR0SDAT SRS i, 30 TBh i,

preferabfly Wt e range o approxwra pr OXi

d t hat f.t t fl bl
ol celns o2 Sttt ﬂ%@%@%ﬁg Ay i dFestiyn B hﬁﬁ%afawﬁ e Blﬁé'a&f ©
th 204 d le A | th
e ont SR B Do BT PG P POEPA P RY T HShBH PR fner

annul ar sealing | obe 192 received wthin Ee correspondl ng annul ar
groove 2plufity @“P’@éﬁ’lymfﬁﬁld@rﬂ REOteqle tabﬁszzé Rty 1] qags ofmagytpeRringhen
the flexible bladder 54 is fully received within the rigid vial 52,

t he out erngfnlyiseaced siaiive dpeqch %%g%%thﬁg&is 98 thetphieg. s wertiiedret or

wal | of the vial, the inner 15 annular |obe 192 is received within

t he cor r exignsigi thl@ﬂélhﬁ@ls'aﬁe vegplldevdlopdngfluig gempagicaipdnleptyeenche intyior and
the annul ar flange 188 is sandw ched between the rear plug and the
annular chaddper 18021 dte Widler auyl e winhient afthosphereh @he rapered anriivh 220, decdusag
| obe 192 functions as a material reservoir for the outer annul ar
seal i ng bheint@singdidmasr thethof atr@ddd Yoitdae: @rasewbl? 0gkhaphie 205610 thhe
axi al |l y-offset |obes cause the material to flow generally fromthe
out er | ohexidl9B]ananavdFRY 2) bl ddiines al abelal §dce AFTWFGOIN 1H2dA Hetles the
generally toward the annular flange 188. As a result, the materi al

flow is pagshéheatihdentiuries 86mt ORHE Hidiger Uﬂ(kaies&ﬁﬁﬂ'aﬂ&réaﬂ@@hol?@%n FIGS.
and/ or annul ar flange 188 to thereby nmaintain a fluid-tight seal

bet ween % bgy § |kl gﬂoadéim i EbgH vl t@kec@ﬂ%@ tHeQﬁﬁer%H.gar 15&9@@%&? §09f

the degree of’ creep of the bladder” material. As can seen,

shapg, an bh

i ‘rf’cl) be%lcl; tg e;!,p%& ngIQi?)%x 22 ggm:&%q%@gtggwlaﬁéﬂgé 2.8 $ﬁﬂ§ﬂé8ﬂe %deer 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

3]



-28- WD 02/40122PCT/ US01/ 46089 the forces within the bl adder and
thus the material in the directions of the arrows 204 and 205 to
n.the fluid-tight seal throughout the sto

t her eby ' |
shel f-1i @Q@O%age of the dispenser 10. As shown in FI E?’Pf%ig,mts%g

flexible bladder 54 preferably al so conprises at |east 5one surface
di scontinuity 206 that facilitates and controls the coll apse of the
bl adder the amuier gulout 468 efchd ViguFaGi Drurvo being presiet egainyi di axoitlrnfiangd 188
configuration to thereby substantially elimnate the volunme of the
cavity I8thedddddeeth tharelishmaintairean airtighf seah dn lbtiditde because thh ecalibf tedbs 2% ed
enbodi nent, the flexible bladder conprises three surface

di scont iandtiahRs odardlp 6adhetm eyhitdie ih PI@I14er (HeuiHsaedlykBdp io thbennular

bl adder and approxi mately equally spaced relative 10 to each ot her.

As can hgosRems of AR vHISRARVENIE tHRTart B ba iR vep&h oﬁﬂh@%gﬁ?ﬂvm @k Ypposite
equal | y spaced between adj acent el ongated ribs 182. The

i sCant ekl P8R! fonh bhHRIGLEA o) EREaRRBIIBNLANIAR 9l or eVi ce

or crack termnating’in a flat center portion (not

et oS35 S05L 40, AR SIS oS SR PROTPRT LB CCe,
ahout e S RIRE BubP D PR B TN ISBH, BRRR Rt o
each ot h“eziﬁl'bepl‘lsnderstood that other configurations, such as circular or other shapes, may be

employed, providing that a sufficient volume of air may pass therethrough to fill the interior
[0 chamber 180 of the flexible bladder 54.

Returning to FIGS. 10 and 104, the flexible bladder 54 also preferably
comprises a two-way valve 234 axially spaced below the sealing lobes 190 and 192 for
controlling the flow of air between the interior chamber 180 of the bladder and ambient
atmosphere. The valve 234 comprises an annular operator 235 projecting inwardly from the

{5  interior wall of the bladder and having a generally ridge-like configuration in cross section.
As shown in FIGS. 2 and 3, the end portion of the annular operator 235 engages the annular
surface 232 formed at the base of the rear plug 214, and is disposed between the annular
space 230 and the interior chamber 180 of the bladder. The flexible bladder 54 further
defines a plurality of support protuberances 236 that are axially spaced adjacent to the

0 annular operator 235 and angularly spaced relative to each other about the axis 202. The end
surface of each protuberance 236 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.

-32-



may be recogni zed by those skilled in the pertinent art based on the
teachings herein, and illustrated by the additional enbodi nments

bel ow, an rous ot her structures or configuration

equal l'y eﬁ%?éﬁg to coll apse the bl adder into a predeter§1ne§mg%m9
such as the predeterm ned coll apsed shape forned by discontinuities
and el ongated ribs 2.0descri bed above. Referring now to
FI G 12, Thuscasoms bseear; ta opératen 2dvansranpalpt wad232 ofitheirepy plg fiva aivaddr
54' is illustrated in schematic. The flexible bl adder 54' is capabl e
of col | apdvaw]lovwing fleidde flewtihaethobglawbenvbe it rentinlpreanreexpaniie dalve is
position, shown in solid |lines adjacent to the outer wall 77 of the
vial 52 §iffi€ent) atiallpfleoiht apaeid:. Josill bomdehowd tha therhKdity dfithesperatdnes
flexible WD 02/40122PCI M501/ 46089 bl adder 54 is functionally simlar
to the figxddloey ﬂhﬁia@&?ﬂss At retiRgudthwisen! thk Sre 8@ TESnidd] @xdeadded Bredstdrintined

l'i ke reference nunerals followed by the prinme (°) synbol. However, it

wll be ﬂﬁé‘sﬁ&lﬁ'p%é‘é‘%r& hethyS Q Sniichd: GHRRE ?é of the ShIVHOBABh A X B4indARE Ween
the flexible brfadder 54 and the flexi bfe bl adder '54". For exanpl e,

di t t
o S R b e

e ent

Cr 0Ss- sec&ional thlc ness E 208
revent Narexch a1r other ases Or V& sbetween ﬁle mlcro -atmosphere
di sconti nultres Sfbtggl aré{ I rdt e s genelpaﬁ I"y "ar cuat P

fi t t t
o thar Bt b 4%@@%@%@% al? ae%é? F%O\f” V&gzﬁrﬁ%@{“?%ﬁ“osbuc
d bed bel I t b ted
hat  t heUFPE ks GAROERD et ée%%éﬁhqrﬁél T e e
therein 10 correspondln shaped portions (not shown) of the V|aI
52. 1P winajn fhed ebm@eg@%gd%ﬁmbxalbm& e plrddeite exnend and Bil & spers cAthe 206

function to
dispensed medicament. However, the valve 234 otherwise 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 38.
Accordingly, the bladder 54 is illustrated in a collapsed state. In FIG. 158, 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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allow for a reduction in length of the portions of the wall 208
necessary to collapse the flexible bladders 54 and 54'. While this

functipn Saggﬁkgg descri bed in connection with the enbOdeFp&"%“EE
e

12, this ion is equally applicable to the enbodi men

11. 15 As shown in FIG 12, the wall 208 conprises a plurality of
wal | portions 212 extendlng bet ween each di scontinuity 206' and

adj acent air his yreset ioihe I8ectionaf drraw 24Halweuginths orivd 284 Arbintsaibh injexior
portion 212" forns an arc when the bl adder 54' is expanded. It wll
be recognhanddr i30adf thufiexmtge bkdflepdn RY5.dHCt the disbeameei( 5 #lustrated ivean empty
directions of the arrows 210', the wall portions 212' becone

appr oxi madglitionl Az baskdnfthe MaddeFangfuils egirnded dgaidshwaltld® bete Agd va0)
dotted lines, and then inversely arcuate as illustrated in the dashed

l'i nes. Aﬁﬁcpmﬂbt@zﬁlaﬁy c@Foinhd dShd ﬁb@ﬂoio? y bEMtiBidlialad tHehdy ehmmate any ullage
di scontinuities 206" shown in solid [ines shortens to a length L2

shownsi nodat e ?ac@ﬁgd faehedntdifgsent 6 Stﬁ@rsﬁ&‘{an@ésl tﬁe‘!i‘eicnri% tﬁ@%ﬁﬁﬂa

the arcs 212° n the direction of the arrows 0'. Once the erX|bIe

bl adder 54 has ooklapsg gowttegacgé AerocTRy laylme%fy49fﬁtggfgggllg§qa/f@6089

expand and the wa ions fee nove ection
opposi te_t hat

T R SLEE TR —— T
to mate h.th e the fl bl | a and
to seal WI ipgar ﬁ’@i Elggzlqﬁ ’g?ec{st& lﬁ%blaﬁ‘g?gé’ear?q%q é‘}‘f fgi"éé and
th d | 52. . Th b bI
. ?oL'g?' bt el et @tq%%af#az " ne ooy ot et eal |
pol yethyl ene, and is preferably conposed of LexanTMor a I|ke

poI yé&r b&araecl 38 oF theiflexible adder 54 vdiennn the pavielly insertedmositionas dispased 214

conprises an end wall 216 and a side wall 218 that, as seen best in
FI G 14Awihindhearatylay giaeee bekbef the viabsd wdhyselnm foun an air-tight, but not a tamper-

proof seal between the bladder and vial. In this state, the dispenser 10 may be sterilized
and/or transported in a sealed condition prior to filling the dispenser with a medicament or
other substance to be contained therein.

15 The filling of the dispenser 10 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 here;by expressly incorporated by

reference as part of the present disclosure. During filling, a vacunm may be drawn on the
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10 220 defining a gradually increasing dianeter in the direction of
the rear end of the plug, an annul ar groove 222 spaced reaxwardly of

the taper gfypaidis,on 220, a stepped portion 224, a plural 5&¥m§§1/46689
outwardl y-protrudi ng protective tabs 226 (or bunps for ease o

manuf acturi ng) angul arly spaced relative to each other about the axis

of the plug, and an apertuyre 228 extendi hrough the side wall for
11 ow g SR RS ToRS Lot et 61 RBBRr b Fieb o e 5 CORsFce: OIS0 of
t he bl adder and the anbi ent atnosphere. The tapered portion 220,

because &fosiFEe torhecaniaingdthareammer be ipvodaesd intg thamaga fluidshamberss Sof
assenbly of the plug 214 to the flexible bladder 54 (FIG 2) and
defines an annul ar As pave ip30G( FCGupey fijling gheadaih dridecdambered Spritiythand

t he adj acent surface of the flexible bladder. As described above and
shown i nnfedig8me cantheBsubsthrcedn ha kamtaigedtheein 82 flegibiofiddguaetietroplug
receive the inner annular |obe 192 (FIG 10) 20 and the stepped

porti Hn 2démbhrawinohebintoltie dgidutidrsudt thnghe 188bleflatdee SRlogRieHiRldbd jadder
54 against the annular ridge 172 of the rigid vial. As best seen in

FI GS. 13 nafed e eigaBercl @Atk tisainlRg rill @OB72286t R LERIG. YAVRITHhY reaPflug is
outwardly fromthe stepped portion 224 and are angul arly spaced

rel ativeptsamiafiyefil ALSH : ] '
226 are [I))r o§/i ded fg}r.{ﬁll ock?ngmgﬁsgléggm%flla pggﬁgdﬁlgﬁ?/ﬁgﬁﬁggﬁe?&l%&%?%nd

are conf hgypeg) 85ty ot iV O0RHA0I2SRCTL U0 L40038, ey
annul ar gr oovee%g%&g? ﬁ?}e %/lﬁllylgtlfl %g& t}éo#g ei ng pr esls‘g% agtgi et o
t he annul_ar 2 f o] er nai_nt ajln_an airtight
seal . | nlbg 5%'(]1?%%’ 3@%@% éa&?r%%tmse gig%p ﬁrgah{%agt)%ggf%ggg?oe et"éB@F re%l?%%lf war dl y
as shown typically.in FIG .14A the tabs .easily snap.into the annul ar
o ool 1R i ispdhee Rstkigent Y b PERuTE Rl SRRV IRIOER- out of 1 he
groove in the opposi 5. direction and thereby farm a tanpey - proof
seal . The apertur efnzég’sp}ﬁﬁca’@é zﬁo?nof eﬁf”ag%ﬁﬁ‘i'%’ﬁr??%q”@ﬁn%é? BRTepRE
annul ar space 230, chanmber 180 (FIG 2) and anbi ent atnosphere, and
is il ustHERERP gandicsisdgenaribr B thy releeperyuteat 310 TRMIPRFUPECLG
However, it w || be understood that other confi é:;ur ations, such as
ci r cul ar Séhstagtiplby simfagie ghe digpgniss 18 gpicohedrabope, 6vd Bicrriore fike reference
sufficient volunme of air may pass therethrough to fill the interior
[ Oc hanbe pumhg@lsafreqehesd iy ths hiyherabl3ddelared®ded 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
mdicate 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;
(ii) the nozzle 358 and slide 360 are formed as integral components; (ii1) 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 inwardty

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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Returning to FIGS. 10 and 10A, the flexible bladder 54 al so
preferably conprises a two-way val ve 234 axially spaced bel ow t he
sealing | , and 192 for controlling the flow of ai t he
interior gﬁ§§%er 180 of the bl adder and anbi ent atm)sphe%e'l.qE ea@glve
234 conprises an annul ar operator 235 projecting inwardly fromthe
15interior. wall_ of the blad d haV|n a enerally rid e li ke

conf i gurstPBIsdishaner ASShamL qﬁﬁ'gﬁg éﬁﬁ thepresenty
portion of the annular operator 235 enga es the annular surface 232

formed anverieontiradedes threcHess Barangilady sopaed wppepximately d gBsistptive tagseh othhe
annul ar space 230 and the interior chanber 180 of the bl adder. The

fl exi bl eatiohitidhd exis bftheuecat hipg. Hefli ve Sieaind raspattiteyplof isteyspuing the axis of the
prot uberances 236 that are axially spaced adjacent to the ! O annul ar
oper at orre23Siugme dafiged AptokiBpelethnaekiad surficésbi6atianding eidiAlyGatweeh the
axis 202. The end surface of each protuberance 236 is spaced i nwardly

rel aty vea§ipottheprp Qn@fhetiﬂ&ﬁr AN Bf Ge rRREVAL Qs sBdwn LOFIGRe I @hyd 20, hiewadille

operator 235 to engage and seal the Interface between the operator

and rear.qluay oi"@%h:i] FeoSih Fd a{ll?@ﬁ&:@é £05W1ERE 8 Wl §Al1 o [’fﬁ{i'ri%lld vial to

spaci ng béet ween e rear plug and | exi bl e bl adder for allow™ng

0o 2?2&%%?%@8%%8@’5%5@@ ot flfler Gl E6iH ﬁ%%%%% o e e
P o YR A Sroosuﬁﬂ'%vﬁgfé? i B S L b 5e S t%@é’&r@r 1o B i AL L

is suffi flex the erato. Wi | t ood
hat o herd ?}t t 8 Bl gione ) SorREREED Moy kg rﬁrefe% cgllapge of the
t her et hr ou when the ress re differential eeds predeterm ned 5
i eGhol Beies $30he PresisipSbinge GOl SRR T Sgarar EH TR oges <
that it naintains a rel atlvely stabl e m cro-at nosphere within the

i nner chatfhetendgalopg at past shoakonsthaliihe aealextat afihe bladdrands showneigfilgr
exchange of air, other gases or vapors between the ncro-atnopsphere
within the nbthadmietemeg prdlapgedi conditign.ripseréhle blafgdnr 364 sprgbienabbrangegeisy e
234 allows air to be drawn into the chanber 180 upon di spensing the
medi canetht ooter oitfrees Hlibrsiegnte b tlenetyradlovGhemmbin flidihdmbhaiideap beSlled
thereby all ow the bl adder to expand and fill the space of the

di spensedithedicdammpit or ddwestdstante l'hea) asah@dd indtIie Wiupen pispareing all af the
or vapors fromflow ng freely between the m cro-atnosphere and the

anbi gt akdvshde beothdhwubstarich €rof e enadl NHid Rhahier 863, havetitientph@rdathd 80

may define different pressure and/or humdity levels in
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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conparison to the anbi ent atnosphere. A significant advantage of this
feature is that It 15 insulates the m cro-atnosphere from

fluctuati q,pé ZEe pressure and/or humdity levels of tf 5’@/4‘35!59
at nosphere, ere y maintaining relatively stable pressure an

hum dity Ievels Wlthln the mcro at nosphere and thus preventlng t he

I ngr ess or va he hl adder t he main

fluid chg’ﬁ{%’re AGPUER PIE 3323 ‘ftbr?é’Pg?aélﬁéhs‘é‘ el‘t}“'ﬁeg P’te%Fﬁf’Fiat ed in

the full, half-full and 20 errpt% condi tions, respectively. In FIG
3

15A, t heshpdimentyihg flekikladiaddes3 544s molded dn i epandsdgonditionaad waskent

(not shomn? that the punp assenbly 50 may punp outwardly of the

nozzl e 5epllapesslothgirergfiopt natire Oﬁﬂ@@bﬁéﬂeﬁﬂndsso farcaibe pladdat onhvandly s¥wapded
state. In FIG 15B, the flexible bladder 54 is shown in an expanded
condi ti ocxmhéerdeiwyrdﬂtihe ThemsiGent Hasesewjtlan dedlidledirphl apesstteengainkiithe okl
medi canment di spensed fromthe main fluid chanber 55. To achieve this
resuld, wilinGRe¢ 4QIRARCINARHEAT 36 BiPthatefort agatp adiet@r prassiifeein dhe @gihifiadd of
arrow 240, through the valve 234 and into the interior chanber 180 of

the fl extlnthebbssl@bomphifsol kd3halléfChe fnfiod tismeRs #80 dGhd Bladdek USE hadsGH, 1 N
an enpty condition. As can be seen, the bladder 54 is fully expanded

agai nst  Walgresbire Aftfddifial ISrQ\!reﬁtthh@ ﬁﬂé@goisﬂlbétc@ﬁ lg@lel ¥r %Blfs%%gﬁ élﬂ{ehﬁle

nor phol ogy "of the rigid vial to thereby elimnate any ullage 5

?ﬁad S paﬁ@mﬁf%%lefd‘a&co? ridhd viIEGH SRR 186 1 ASh RHPSEABGS STHLY ‘?ﬁe%&teﬂﬁt 0

andfor configuration of the bladder are preferably selected to maintain a pressure differential

10 sufficient to prevent the ingress of air or other gases or vapors into the main fluid chamber
under a variety of atmospheric conditions. As described above, the preferred rubber
materials disclosed herein for constructing the flexible bladder are exemplary, and numerous
other materials that are cuirently, 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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Referring now to FIGS. 16A-16C, initial assenbly of the dispenser 10
for purposes of sterilization, e.g., by irradiation of energy rays,

is illust .1y FIG 16A. In particular, the rear plug %ﬁﬂsﬁ 6089
fitted toaﬁ%gﬂ?rgxible bl adder 54, and the plug and erxF e‘Lﬁagder
are partially inserted into the vial 52. Turning now also to FIGS. 9A

and 10, the 10f] an of the flexib a rr 54, when in th .
parti al 1§ 5 féagﬁl&li%gmﬁ?se?%ﬂ %?tef&égéﬁwﬂeﬁﬂ??eﬁblﬁ%ér P ARG BpRse
168 of the vial 52 to thereby forman air-tight, but not a tanper-
proof sV pebgdisertioneolihg gaews WdendiPdp in F1G. gﬁ iathetely gersiptepilymaigiis er
10 may be sterilized and/or transported in a sealed condition prior
to fillianpittight whishrenesarthaflexible blsddircarranive and ugid sial. sTivs: thpend seal de
contained therein. 15The filling of the dispenser 10 is illustrated
schenat i thaflexibierblddda: is b6®, radiflésr @mpreshesl 4t heexilly dffssiddlens bsaveamthepbang
214 are separated fromthe vial 52 so that the main fluid chanber 55
my ke asoeasbdsifl @falfant is adallyAempeasseiet the dlangd hreweonrihid ear flhangeifig8
of the bladder may be pulled rearwardly and renoved fromthe annul ar
groove 1@§. of the vial to thereby open the vial and access the main
fluid chanber 55. Preferably, this operation is 20carried out by

transporting the s{&qhblyhi@fodilySPERSEDShE Ferapgg@_sm ab@lek hiBed RATLES28
port, and filling the dispensers within a sterile filling machine of

and 5, GrEPH PO RS e B R el
gf amr gnf%{lﬁ}é &%@@ﬁ%ﬁg%ﬁ%&g% ﬁ%lgfééhgabfo% tnl Bfnecfod FH ¥t "BY 1R %ear

10 plug 514 defines an annular lobe 526 projecting outwardly from the periphergl 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 firthermore, 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
comnection with the previous embodiment, is that the integral construction is typically less

costly to manufacture and assemble, and funthermore, reduces the number of seals between
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i nner chanber 180 of the bl adder to collapse the bl adder, and the
medi cament or ot her substance to be contained therein may be

i ntroduceq, he main fluid chanber 55. }

FIG 16C q‘ﬂ%g}i’]ﬂ’f‘%ﬁ ling the main fluid chamber 55 with t (RCASMG
or other substance to be contained therein, the flexible bladder and
rear plug Sassenbly are noved ipto the rigid yial such thaf the

f1 exi bl egcr%mﬁ%m thereby Rehapes ?vefragl REARDE hits UIRGAGE Merthe HHERLY he
annul ar ridge 172, best seen in FIG 9A and the rear plug is pressed
i nwar di yPrefared ephedigent ofibe pratrst pyentionethe Hipasd dordle é%%?gldw @Cﬁlﬁ madpe
annul ar groove 168 of the vial to thereby formthe airtight and

t anper - ppbotfelatigely soff mategiak poh Serintegralpision hnandevial 3SE & heae ofjarelptivelshe
ocul ar treatnent apparatus 8 descri bed above or other suitable
10appar ahard nfaperiatli mpbaspenajiomeditleatismets: BY0, ot Herdofsnwiadbstroke ofitha gistvas al
i nhal ers. In FIGS. 17 through 20, another enbodi nent of

t he df spefsend afontbschiipaie tdmprosstntdoaandcsofitnoiiciated, therbitiab hyrdings bk
ref erence nuneral 310. The dispenser 310 is substantially simlar to

the di speas@srylf IdaaGsHRAGI aBOYRsesaRdpitiBRieheethd tdiBprERIRIBRCERE of the
nuneral s preceded by the nuneral "3", or preceded by the nunmeral "4"

| nstead gacldiuyana theldy Kom @Rl RELURhdodIE: BUISRIAL ol Asnst ead

of the nuneral , respeCtively, are used to indicate |ike el enents.

e 1 G EorEnseanty b, fipReacs i D eammer S0y

formed as inte rgbﬁg%%%%%%y 'e%ﬁk) the nozzle 358 and slide 360 are

f ormed aEKW%lggPa onponents; (iTi) the flexible bladder 354 defines

as th cylindrical configuyration wt t any.discontinuities or

7 b T ouned 201 her BURI AT "Pr® s pf sty RoR st A5s
plurality of jnwardly projecting | egs 538 .for_control]i.n he

col | apse ™5 lﬂwsggﬁy THWyFere ‘%%t%ﬂ%f %F"é&’efﬂ“é‘r?ﬂt‘ﬁ%féh’c‘BI%FC&b?efamove
shape. As shown in FIGS. 21-23, the rear plug 514 defines
a pl ur al theypagrorhierrapin Wosjrelding ge pgst ad husesnabighthe gorasandsshge to be
defining a framework within the interior chanber 480 of the flexible
bl adder 38epralbrmelded 2t $inglg PethePrebrablh sempresse eir b3 Mmipged bietytegn the core

pr edet er m ned
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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WO 02/ 40122PCT/ US01/ 46089 col | apsed shape. As shown in FIG 21, the
currently preferred enbodi nent of the present invention includes

three | eg§¥(§§ﬁ40qﬁgul arly spaced approxi mately 1200 rel at p¥g k8660
ot her about the axis of the rear plug. Each leg lies in a respective

pl ane intersecting the axis of the rear plug and defines

approxi mgt el y pl anar, side rfaces 540 extendi radi al | y_between_ the
5 axi s ofTEHERETIGH R D ARG PreNE RoPEHHen o GREPRra of SRASHERADS n
FIGS. 19 and_20, the radial edge 542 of each leg is radially spaced

i nwar di y 1@ Bd gearmbsr thabcqnppidie dirpepsed b s gi d vial to thereby

al l ow novenent of the flexible bladder between the radial edges of
the | egs and the viashowadypirally is o i%rropR2Ether ghapribie slght diflerepeqys 538
extend axially into the interior chanber 480 of the flexible bladder
a di st aneecesuaff oeicetetthe gapal thavfletiblebiagdert 334 defmesabpriokimatdy kmpsme of
the 10 bl adder into the predeterm ned col |l apsed condition. In the

i 11 ustr abhedpleipeds thenhierieantiades of Biadighktielthe, dlioagbhig Intiatte mbout
one-half the axial extent of the bladder. As shown in FIG 24, in the

pr edet er gbnTeghisOblApSRcht 60ME blddas:, withe i @Qiﬂ'x%oxb knsB®dof the bladder.
conformably engages the outer surfaces of the [egs 538 to thereby

al | ow t hey giitbnf fWind s RamRee: %r&féra@é &églgéﬁq PRIy SRR CaRBRGn &Y

ot her substance. Then, as shown in FI , upon di spensing all of
the 15 I . gﬁt& . i j qﬂ% ,
t he res???%ﬁ?%ﬁg%uggwg% ttg% eh?gﬁglg%ggﬁ%%§%% cég%ggg¥ﬁ% aégggé
t o expan ) 0] .5 - As. J; - Ly ]
oo 30 el s estnE Y i O ThioR RG0S i eliyidiiof MM MBIHER, patrd B e
conf or mabl y. es the i.nner wall of the ri.gid,vial to,thereb
P T e hat QeXinG ARG plhe sl kel ook gt Hioks Ml et il HERGTEE o
ot her substance caontai ned  w t.he in flui 0 chanber 355 to be
di spenseﬁn%?sﬁchfnﬁgsﬁ@?@%%@ﬁ BB’&FO %BH\?@,‘M%&E? %@ﬂ%ﬁf'e bl adder 538 is
referably nmade of  a relatively | ow perneabi]ity el astoner, such as a
vul cani zed but yl ribienn T F1G TR e ok ol coverci RCH TRstig gl gouming
denonstrated proven stability and/or conpatibility with a w de

vari ety &engeedlcanenend thegefivhish irrseargdetithincarorpsponing ronkr gegve 374

vacci nes, and ot her substances, and
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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WO 02/ 40122PCT/ US01/ 46089 therefore are currently preferred for such
applications. In the currently preferred enbodi nent, the flexible

bl adder 3 LS, ded in its expanded condition, and whe d,

t he resil?@% ﬁﬁ% ure of the bladder tends to force the ngﬁ@%#@ﬁéﬁ
outwardly toward its expanded condition. The resilient forces within
t he bl adder. apply a. ssure _agaLnst the flujd 5w thin main fluid
chanber ggﬁ%lefgﬁ& s R anschind p6oa tsmeg-ﬁlﬁélos BT T ERR 1 11 ui d
chanber 355 in caonparison to that of the interior chanber 480 of the
bl adder . Aglicptipn gl Nop Y75, 848 fited kspruest BadH: vpicdversignehie thagasss
of air or other %?ses or vapors thro%%g either the flexible bladder
or rigi dAgsighee apthegresertiiewtipmtand dszerebaicppiessli Meenensisd by reience aspart
mat eri al and/or configuration of the bladder are preferably sel ected
t o mai nt af the gresemsissaloaudi f f erential 10 sufficient to prevent the
ingress of air or other gases or vapors into the main fluid chanber

under5a vari ety of Aathesih&id.c33c drdiekibdaidadds ctieacluddsen iBinsed eddi®6 a
preferred rubber materials disclosed herein for constructing the

f1 exi bl erditagsdeporfite s exeRElREYhe ADSIRYABTOUS e iNesratdlldiiiodingent iRd are
currently, or |ater beconme known for perform ng the function of the

f1 exi bl e qblisldesddeeds4RefeE@bf ¥ iRIRLRYEIhombaitsle SMAWRE brBdddfahed26 and
27, the spaced protuberances 236 descri bed above in connection with

{Eg ‘;r:ateg ﬁég{%a%%ﬁ%gg{hexsﬁlb%n@t@be }&ﬁaﬂ@cﬂwﬂﬁn%{é ﬂiﬂﬁﬁlmﬁgﬁﬂé@sn gupon

construction and/or other structura eatures’ of the

fl i bl - | F D4 | e )
shape o FRUREE 1o BRkopt et ot R eifbaRt b S AL o R3S of PLC

bl ad FI.G 10A. As sh in_Fl 27 | | obe, 49
s 280 de PR 5 A AR AP G R a BOr B o G G neined

tapered surface 498 e tﬁg@jng adi%%% inmar?ly bet n,the | obe or
annul ar PATEEEE BB IOH RSP P e ATHcdror e § B P Er il PRAGeTHe Trie
flexi bl e bl adder 354. As shown in FIGS. 19 and 20, the annul ar rajsed
por ti on Adng raerabpy &ripipdygiag Mg predrbermined reditamgpicor ofher pbstapes trapghthe
352 which, in conbination with the axialkﬁ4offset i nner annul ar | obe
492 bei ngeribleddpdser wddnto dep mpipwd eharmbah lieaengiedlsvesion of & flexible
bladder is formed of a vulcanized rubber, and therefore is substantially infusible in response
15 to the application of thermal energy thereto. The penetrable region of the resealable portion
844, on the other hand, is fusible in response to the application of thermal energy thereto,
thus allowing the penetrable region of the resealable portion to be hermetically sealed upon
removing the needle or like filling member therefrom. In the illustrated embodiment, the
resealable portion 844 is insert molded onto the rubber bladder during which the
20 thermoplastic resealable layer bonds itself to the underlying rubber layer. If necessary, a
mechanical fastener of a type known to those skilled in the pertinent art may be used to
facilitate attachment of the resealable portion to the end wall of the flexible bladder.

The resealable member 844 is preferably made of a resilient polymeric

material, such as a blend of the polymeric material sold by GL.S under the registered
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WO 02/ 40122PCT/ US01/ 46089 the rear end cap (FIG 23), cause the
material of the flexible bladder to creep and/or otherwise flowin
the direcg*@@ﬁmgh the arrows 504 and 505 in FIG 27 to tpereabieoso
persistently maintain an airtight seal between the flexible bladder,
rear plug and rigid vial. Thus, the end seal of the erX|bIe bl adder

i's both i all d, at axi al | f Iob t he

r ear g KRR R e el By By o i e e RO RE SF P ge
betmeen ear lug and rigid v awn typi.cally
in FIG QW GhegicAl 5P %e@hsﬁad%#%@%ﬁ%ﬁém 05%#&?&‘?‘25 ﬁwepoﬁam featire of
approxi mat el y equal | aced relative to each other about the axis of
t he pl ugthe |rwe@la‘g¢p megﬁ,er Atip et i fra pesadablpiofgrm pgasight iser) aftenigsepg 2
descri bed above in connection with FIG 14, the rear 10 plug 514

def i nes wneedlensiringe ot WitsdnBoBpnehbartthnystothe waealdbje mewhen Myefpablyptier al
surface of the rear plug and dinensioned to be snapped into the
annular gsexdabde héBbafcat hesaalegibg heatilg thé-€a p@@juredinethd neqinmerma1b8r may
be sterilized, tenporarily closed, re-opened, and filled in the sane

manner agn@l@aswithdedkidbdinahd pertiih ef bhddeswiitied if-tHe@bodkbAetttoned ghpdiiGig
As shown in FIGS. 28 and 29, the nozzle 358 and slide 360 are forned

15 i nt egpabntbpltafas NORE R hntadd T tRSBica $6lyaier BELSLEAUDSYE 14Glhd: @Ns RMRIn
the separate nozzle and slide described above in connection with the

pr evi ousSARAMI AR degies 1d HAkh H{&%néd?éae%%r &@9%&&%&& O YeSibbPiciatol the

| ess costly to manufacture and assenbl e, d furthernore, reduces the

nunber R0 d thereby enhances the overal
rellabllp @§£#§“%§$%%§ggﬁser §tsaEown in FIGS. 30 and 31, the

pi st 10 356 and ri QAQ sh\tl)l“%lm %ﬁg 3%[ %e?’ea% %lug 514 defines a filling aperture 846 formed

therethrough and overlying the resealable member 844, As shown in broken lines in FIG. 33,
a double lumen needle or like 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 i3 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 scurce (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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formed integral with each other. As with the integral nozzle and
slide descri bed above, one advantage of this construction over the
separate pigbHmand slide descri bed above in connection weifséiigoso
previ ous enbodi ment, is that the integral construction is typically

| ess costly to manufacture and assenble, and furthernore, reduces the
nunmber o : P ] t .

t her eby éésnh nc@gﬁﬁéﬁggﬁa’% Iglr%{a ﬁ%%’l% ln%%é%?? gléiﬁegofglgg g%%%sﬁl ﬁna@ﬁlgm 2
currentg%ggrefqéfed enbodi ment of the present invention, the integral
nozzl e 45074 360 is made of a relatively soft material, and
the integral pistop 356, and vial 352 is pade of a.re|latjve nard
mmterial in Che oWerat becesnaehb drosn SrlEf B i pehantt b betcumitea
stroke of the piston 5 356, and upon reaching the conpression_ zone
436 of tl§echingsdwreyspumeous changasiapd medifiratens mgycbegatisde thy abpverdrscribed
illustrated piston causes the piston to force the conpression zone
436 of td dhergambodimeatsdif {hepmesentievesbon.fvatheirbdepping fpmgiks scepeeds defined
bet ween the piston and slide. As illustrated in FIG 30, the tip of

t he gui die thabppeB®Ad dhifns.nAscoadinglpthisrdefaded fAesciiptidnanfipredersddi edibodiments is to
novenent of the piston within the slide. 10Form ng the integral

nozzl e abd ksl inde ilbfstativee hedppuedyo s difditiangher. fl exi bl e materi al
al l ows the conpression zone 436 of the slide to flex outwardly in
order to renove the part froma core pin upon nolding the part, and

t hus enabl es the nozzle and slide to be integrally nolded as a single
part. Preferably, conpressed air is injected between the core pin and
interior surface 392 of the slide to facilitate renoval of the part
fromthe core pin (not 15 shown). As shown in FIGS. 19
and 20, when the flexible bladder 354 is at or near its

ful |l 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 nmoving fromthe rear end cap 514
toward the cl osed end 476 of the bladder. As can be seen, the gap C
starts about 20 hal f-way down the axial extent of the bladder and
reaches its maxi mumw dth at the curved portion of the bl adder

bet ween the side wall and end wall 476. The gap C may be created by
formng the approximately cylindrical side wall of the flexible

bl adder 354 with a sufficient draft to formthe gap upon insertion of
the bl adder into the rigid vial. The purpose of the

gradual ly-increasing gap Cis to force all fluid within the main
fluid chanber 355 in the
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WO 02/ 40122PCT/ US01/ 46089 direction toward the punp 350 and prevent
the formation of any pockets of fluid within the main fluid chanber

t hat cannot be di spensed therefrom As shown typically in FIGS. 19
and 20, other than the slight differences necessary to create the gap
C, the flexible bladder 354 defines approximtely the sane 5

nor phol ogy as the interior surfaces of the rigid vial 352, thus
enabling intimate and conic:uniting engagenent of the bladder with
the rigid vial upon full expansion of the bladder. In addition, the
flexi bl e bl adder 354 preferably defines inits filly expanded
condition an outer dianmeter (or width) at |east equal to or greater
than the inner dianmeter (or wdth) of the chanber 355 of the rigid
vial. These features, in conbination with the resilient nature of the
10 fl exi biVéhaplsghatreadis:prevent the ingress of gases or vapors into the
main fluid chanber 355, and ensure usage of substantially all fluid
cont ai ned Wit hi.n t Adispineentve nse with a filling assemblygchedingamesdle 151 @net@tng thehe

fl exi ble cover 362 defines an annul ar nounting flange 380 on one end
t her eof Widispdmsdr sndrigttndioirsdh svhstamerﬁheapimeﬁtrbetwemrcrqgouahgmszrd groove 374
formed on the integral piston and rigid vial g;IGS. 30 and 31) to
fixedly scewmnenitapen yifhdhq spdie forippriasing Bembiiwce hiyusidhy nepdigand fyipthe
integral piston and rigid vial defjnes an annul ar flgn e 3€ adj acent
to the anfiPEFGPOHAEEYSPURA O Hansittingcahaianong 3 REpFal {:Bg'l"?% t%"ondi ng
annul ar groove 382 of the flexible cover. (FIG 32). to further secure
t he cover dfsﬁeé’rgeéf‘)os?alalesuhmgneed?g(ho?eﬁer‘ﬁlﬁ etdgﬁffeéco%%m%not her enbodi ment

O T o SPeropy Al pRUER B 0 oot o0 gererally by

a one-way valve in fluid communication with the variable-volume storage chamber for
allowing the passage of a substance from the variable-volume storage chamber therethrough and
preventing the passage of fluid in an opposite direction, wherein the one-way valve includes a
valve seat and a valve cover defining an interface therebetween, the valve defines an outlet
aperture in fluid communication with the interface and at least part of the valve cover is movable
between (i) a closed position with the valve cover engaging the valve seat to close the interface
and form a fluid-tight seal therebetween, and (ii) at least one open position with at least part of
the valve cover spaced away from the valve seat in response to substance flowing through the
outlet aperture at a pressure greater than a valve opening pressure to allow the passage of
substance therebetween;

a manually engageable actuator that is manually engageable and movable between (i) a
first non-actuated position, and (ii) a second actuated position for dispensing substantially
predetermined dosages of substance from the storage chambef through the one-way valve; and

i a needle penetrable and resealable member in communication with the variable-volume

storage chamber and defining a needle penetration region that is pierceable with the needle to

form a needle aperture therethrough, and is resealable to hermetically seal the needle aperture by
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20substantially the sanme as the dispenser 310 descri bed above, and
therefore |ike reference nunerals preceded by the nuneral "6" instead
of the nuneral "3", the nuneral "7" instead of the nuneral "4", or
the nuneral "8" instead of the nunmeral "5", respectively, are used to
indicate |ike elenments. The primary difference of the dispenser 610
in conparison to the dispenser 310 is that the dispenser 610 includes
a reseal able bladder to allow the bl adder to WD

02/ 40122PCT/ US01/ 46089 be filled in a sterile filling machine of the
type disclosed in co-pending U S. Patent Application Serial No.

09/ 781,846, filed February 12, 2001, which is assigned to the sane
Assi gnee as the present invention, and is hereby expressly

i ncorporated by reference as part of the present disclosure. 5As
shown i n Epilyin®33diatioh &oteentesopbaitieler. WHrin throleeiroenemntiqnreeionabwdy end
776 a reseal abl e portion 844 over|ying the closed end 776. In the

i |1 ust r at dlep redisioniorermeticatlpgsaiitheaierdlt wopraigae inByneedle pptplien 1680 1 r st
mat erial conpatible with the predeterm ned nedi canent. or ot her

subst ance HeFehwd g5 rmpagmiics ‘?Sﬁmteﬁ%“*ﬂ’éepﬁ’ lf}l%ed a‘?ﬂg‘ﬁﬁl@fm §8'%88° and

defi nes onhiH§ external sjde a p}diggnent-exposed surface intended to
be exposed RO 2 SFHE oY FEEU TR "¥ontact with the predeternined
medi canment or ot her substance contained within the main fluid
chanber. The reseal able portion 844 is_penetrable by a need) r like
filling menber®for Ai%P?“é‘at%‘?eﬁﬁedt%@a‘ﬁrleﬁ’g{‘eéF?H’Hﬁ’élag:raré’ R RIS ‘I‘g‘?’%ot her

subst ance t hrough t h | exi bl e .bl adder .and i.ntq. the main f.luid

chanber . FHEMBBAeT S e PUGTeR Tone 1 B BdRaER Feot BbRas of

:_/g!s ggz; ée ddislimgnlgg;earnd a gr?egwatyarglrvg io%;glgd i %Qxﬁ&%&aﬁ@ with tfierguiﬁﬁ ) laﬁov&iﬁh the
passage of the pumped fluid therethrough and preventing the passage of fluids in the opposite

direction.

3. A dispenser as defined in claim 1, wherein the variable-volume storage chamber

is defined by a flexible bladder.

4, A dispenser as defined in claim 3, wherein the flexible bladder is mounted within
the housing and defines an interior chamber therein, and a fluid receiving chamber between the
flexible bladder and the housing, the flexible bladder is movable between a collapsed condition
upon filling the fluid-receiving chamber with a fluid and an expanded condition upon dispensing

the fluid from the fluid-receiving chamber.

5. A dispenser as defined in claim 4, wherein the flexible bladder is formed of a
resilient material that flexes the bladder outwardly foward the expanded condition and thereby
creates a first pressure within the fluid-receiving chamber greater than the second pressure in the
interior chamber of the bladder to thereby prevent the ingress of gases or vapors into the fluid-

receiving chamber.

_45-



15to the application of thermal energy thereto. The penetrable region
of the reseal able portion 844, on the other hand, is fusible in
response to the application of thermal energy thereto, thus allow ng
t he penetrable region of the reseal able portion to be hernetically
seal ed upon renoving the needle or like filling nmenber therefrom In
the illustrated enbodi nent, the reseal able portion 844 is insert

nol ded onto the rubber bladder during which the 20t hernopl astic
reseal abl e | ayer bonds itself to the underlying ribber |ayer. If
necessary, a nechanical fastener of a type known to those skilled in
the pertinent art may be used to facilitate attachnent of the
reseal abl e portion to the end wall of the flexible bladder.

The reseal able nenber 844 is preferably made of a resilient polyneric
material, sucH-as 4 dispeairgassielined i srbp g RHeECHREEMS al sol d by GLS under

the registered 02/ 40122PCT/ /46089 trademar k KRATON(r) .and a

| ow densi ty pd %V\?Wf@ﬁ‘é‘fee‘htﬂ%ﬂuexﬁgqﬁﬂ er ﬁgtg}%lf%wggﬁése%l% e g@{%t%;\%vmg
Chem cal . .under the tradenmarks ENGAGETM or EXACTTm An i nportant
feature of"¥B& reseal abl e menber 844 is that it be resealable to form

a gas-tioht Seale il d el ARl AYLBLBRGAL & er.&ix%{ag\m Qb dnRireCt i ON

menber t hrough e resea e nenber. era , the 5 Treseal abl e

menber  can, be. 59RlReRYA8ALI Gl NE p B bR DSy SRkt bR Rapdl € 1N a

manner known to those skilled in the pertinent art and described in

t he aboveiRbkiRR6H &RnBaNiNY iPAt@Nin ARRLI Sl 6fthe KMRerpahdant age of
t he bl ended pol yner described above is that it is known to mnimze

t he degree to wilticghid e :dtad pRAberaiceidbies uhsdid negpresion boeeshidsor bed
into the polymer in conparison to KRATON(r) itself 10As shown in FIG
33, the réaerfapd hegvdod dhe tledfiblaigsider ahd hdusimg aperture 846 forned

7. A dispenser as defined in claim 6, wherein the first protuberance extends about an
outer peripheral surface of the bladder and defines an outer annular sealing surface, and the

second protuberance extends about an inner peripheral surface of the bladder" and defines an

inner anmular sealing surface.

3. A dispenser as defined in claim 7, wherein the first protuberance defines a tapered
surface for directing bladder material in approximately the direction of the second protuberance

to thereby facilitate maintaining a fluid-tight seal in the event of bladder material creep.
9. A dispenser as defined in claim 8, wherein the tapered surface is curved.

10. A dispenser as defined in claim 6, wherein the seal further includes a peripheral
flange extending about an open end of the bladder and subject to axial compression for further

sealing the interface between the bladder and the housing.
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t her et hrough and overlying the reseal abl e nenber 844. As shown in
broken Iines in FIG 33, a double lunmen needle or like injection
menber 848 may be reciprocally noved through the filling aperture 846
to, in turn, pierce both the reseal abl e nenber 844 and underlying
closed end 776 of the flexible bladder. The injection nenber 848 is
coupled in fluid comunication 15 with a source (not shown) of

medi cament or ot her substance to be contained within the main fluid
chanmber 655 and is actuated to fill the chanber with the nedi cament
or other substance. Upon filling the chanber, the flexible bladder
654 is collapsed into its predeterm ned coll apsed condition, as shown
above, and the needle is withdrawn. |If necessary, a vacuum may be
drawn on the interior chanber 780 of the flexible hladder duri.n

! 30 0 duri.
filling to fachltitAdErerreyiefagddecian 6 Rahe porpgens 2 ﬁcw‘rlﬁﬁﬂaﬂ}ﬁhg
the needle, a |aser, or other energy source 0 hgwn) transmts a
boam of | 8w SrUPTUIs BhTEEHEE FEHE e PO SRS R abi o
menber to ,seal .the needl | e in the manner,.descr. i :
bove. mendh SR SamBERoA o e S et e R Bty et
the medic nt_or, gt her substance contained therein in a sterile,
herneticaﬁ#@d%gﬁvgzOggﬁﬁition. The filling aperture 846 nmay be seal ed
with a cap WO 02/40122PCTMS01/ 46089 850 (shown in broken lines) to
maintain the interior chanber. 780 of the flexihle bladder i eal ed
condi ti on. b Ad&s?ﬁ?“ﬁ%‘gﬁﬂeed ‘t %lélﬁnglai‘}%eﬂ 1%§e$%d§§ne§ Ki T ‘g%i&luﬁac?he
pertinent art based.on the ' ' UIRE QS GRARGS e 2Rd
nodificatf%ﬁ?m%%y“ gmggﬁgﬁ¥%%%ﬁg&% o?gggggcr?%e%ES apg%other é
ermbodi nengﬁ?'&g/séahﬁg R SSBNE of BYRHH W hdaddd\Belougigpar ting fromits
scope as defined 1n the appended cl ainms. Accordingly, this detailed
description of preferred enbodinents is to be taken in an

i1lustrative, ?Sgr O%p&%sspgn%et:rtagd&{\%eci ilq}ﬂ%%{'g firthel2 prismggﬁalu.h ﬁec&%@ie%ﬂiniag

| . A di spenser use wth a assenbly i ncéluding a needle for
penetrati ncgJelji Ql@ of the housing.

14. A dispenser as defined in claim 13, further comprising a seal formed between the
plug and the housing, and wherein the plug defines at Jeast one aperture therethrough in fluid

communication witl: the interior chamber of the flexible bladder.

15. A dispenser as defined in claim 14, further comprising a two-way valve coupled
in fluid communication between the interior chamber of the flexible bladder and the aperture of
the plug for preventing fluid communication between the interior chamber of the bladder and the
ambient atmosphere when a pressure differential across the two-way valve is less than a

threshold level.

16. A dispenser as defined in claim |5, wherein the two-way valve is formed by a

flexible, annular protuberance extending radially inwardly from an inner peripheral surface of
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di spenser and introduci ng a substance therein, a substance source
coupled in fluid comunication with the needle for introducing the
subst ance through the needle and into the dispenser, and an energy
source for transmtting radiation onto a penetrated region of the

di spenser to seal a resulting needle hole therein, the di spenser
conprising: a housing including a variable volune storage chanber;

a one-way valve in fluid communication wth the vari abl e-vol une
storage chanber for allow ng the passage of a substance fromthe

vari abl e-vol une storage chanber therethrough and preventing the
passage of fluid in an opposite direction, wherein the one-way val ve
i ncludes a val ve seat and a val ve cover defining an interface

t herebet ween, the valve defines an outlet aperture in fluid

communi catiedaxile pladdernad prepeseilawih apguukyr syRert 5 RMe [orereyeey %P ve cover
is novabl e between (i)_a.closed position with the val ve cover

engagi ng t "éfa?FéﬂeWée%tB%fﬂex’tbg"bgﬁdgﬁé% & interface and forma fluid-tight
seal therebetween, and (ii) at | east one open position with at | east
part of the valve cover spaced away fromthe val ve seat in response
to substance fl7owi f¢ispenpesergisiinedén Sivp (1B twharsis e ppnlag progibespnse defipes
greater than a val ve opening pressure to._al| ow the pas e o

subst ance *HHBr@pEEdRuEpres that taperd“%ﬂﬁ%i‘l%?@%dﬁﬁ@%? g“ﬁ@f‘%@%&? fheat is

renual 1 SIgg9eal e 2 Iouatl e BeLURST Lot 0B gLt o

posi tion, ( [ I'Spensi-ng
substantlahhée %gﬁgggmﬂhg%g dosaggs of substance fromthe storage
chanber tﬁroug e one-way val ve; and a needl e penetrable and

reseal abl e menber in comrunication with the vari abl e-vol une storage

chanber and defining. a need enet.ration.region,t.hat 1.s. pierceabl e
with the needl ¥t OA%SP?Weéa Jeegﬁelgén ‘g%?t e tﬁ‘g?cé{f er%%&% d efénﬁsdaqlgegs‘? one
reseal abl e her met.ical J. a Sia AindREYd NY
o at | on HASCEHRE R R I LREEE SRPE R D R
penetrati Qigialﬁ)resgéc?@reﬁggeQE Bs a{hlga@t Jn@%:dﬁfl)‘ &H}pk&ibﬁ%%& blﬁzﬁ!:ej, ¥or %@ﬁngtbbﬁ

needl e apertu ornmed 1 n the needl e penetration region thereof and

t her eby maiafiednA diigy Sktbed amse contained within the variabl e-vol une
storage chanber in a sterile, hernetically sealed condition

A dispenser as defined in claiml, further conprising: a punp coupled

in fluid comupy cabiaBe M, bhadafg if bibihds! SeRlMhd - HRAMBS: odiRiEs YTPI NG a
fluid received therein fromthe dispenser; and a one-way val ve

coupl ed i NufidiyicOnGQHMBERL du@sted)bich the punp for allow ng the passage
of the punped fluid theretluough and preventing the passage of fluids
in the opposi t @hdkif Gkt reially compressibld seainghuSyre Bd@iutedion Aekiemdgbedigherell ai m
1, wherein the variabl e-vol une storage chanber is defined by a

f1 exi bl e bhdddefihe flexible bladderAndla spewseliallnsonpedfsiiviestaling sefaad wl@atedginer ei n
the flexible bladder is nounted wthin the housing and defines an
interior oharteal painksrdsnlaceefthedlaffaniagd the fivsi apjl prgordhzdiable eorppasiielen t he

fl exi bl e bl adder and the housing, the flexible bladder is novable

bet ween a €¥Mp &pEEa € sHAMITEH rAHSHOrIROMHy t he I ui d-receiving
chanmber with a fluid and an expanded condition upon dispensing the
fluid fromthe fluid-receiving chanber. 5. A dispenser as
defined in clain 4A didverseriandefined i Fleinl 19 whastim@elByst pdially sprepsigle segling
resilient material that flexes the bl adder outwardly toward the
expanded coHeerioas atprirdiswfenierignderdaetag Yaddemarialdd RrEoxiietoR; B t he

f1ui d-receiving chanb ter than th in the.
i or o cHEFBRP B e SRR TPt POy oot BUBIE S R b 0e i

gases of vapars, LNtoLe flldrsegei ving chanber.
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6. A dispenser as defined in claim3, further conpri sing: a seal
foi med between the flexible bladder and the housing for sealing the
fluid receiving chanber, wherein the seal includes a first

pr ot uberance extending radially outwardly on an outer surface of the
flexi bl e bl adder, and a second protuberance axially spaced relative
to the first protuberance and extending radially inwardly on an inner

surface of the bl adder, and wherein the first and second
pr ot uberances are subject to radial conpression to seal the interface
bet ween the flexible bladder and housi ng. 7. A dispenser as

defined in claim®6, wherein the first protuberance extends about an
outer peripheral surface of the bladder and defines an outer annul ar
sealing surface, and the second protuberance extends about an inner
peripheral sur¥aceA éTSPePFPé as(ﬂeﬁ%fﬂé%“la”é et Helexiie Mt femcar

seal ing surface. dlsgenser ned in c

the first eﬁ?@ﬂﬁﬁ‘é?eéﬁ’@ea‘ﬂé?fﬁ%"ébla "t“ﬁ"ﬁér"é%‘sa%%ﬁ‘f coafon 5f ~fp g %&M@ﬂnadder
t .

rater ol 2RBtOsLIELel e SIS o0 AL RS, a6RN, el tbgragee 1o

bl adder rmgn tzog the cf%ﬂ b*adder and tl?e ho@élr% di%f'?l%@ﬁ lnu Ogagggetiﬂé?‘geﬁh & hgl m 8,

wher ei n the apered surface 1s | spenser

defined in mﬁﬁdﬁ%ﬂ eMﬁB&éa@iné Qﬂthsiﬁf‘ ik a:t;&lrdgr&%{m HAEMUGRSE R DA ﬂl@er al

fl ange exten out an opéen end of the bladder and subject to

axi al coMUBSShO thellexibldbi2RRF (0FRAlA e teh8vdl BRI fﬁﬁﬁh@ﬂﬁ%@@vxﬁ§ e
bl adder and the housi ng. 11. A dispenser as defined in claim

6, furt herch@aPigos b:pehsidn pf Hgd@Gailadadl e within an open end of the
housi ng and engageable with at | east one of the first and second
prot uberances for radially conpressing the at | east one protuberance

to seal the injerface,beiveannddiechingi Meaihlpaddeinsanes thd@xrusi ng.
bladder from the collapsed condition into the expanded 'condition, the flexible bladder initially
contacts the housing adjacent to the open end of the flexible bladder, and the flexible bladder
progressively engages the housing in the axial direction from the open end toward the dosed end

of the flexible bladder with further expansion thereof.

23. A dispenser as defined in claim 4, wherein the flexible bladder defines an external
morphology in an expanded condition, the housing defines an internal morphology, and the
external and internal morphologies are substantially the same to thereby allow the flexible
bladder to conformably contact the housing and substantially eliminate any dead space in the

fluid-receiving chamber therebetween.

24. A dispenser as defined in claim 4, wherein the flexible bladder is made of a
resilient material and defines an outer width in an expanded condition, the housing defines an
inner width, and the outer width of the bladder is at least equal to or greater than the inner width
of the housing to thereby allow the resilient bladder to exert pressure on the fluid-receiving

chamber and housing upon expanding into contact therewith.
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12. A dispenser as defined in claim11l, wherein the plug defines an
annul ar surface engageable with the second protuberance for radially
conpressing the second protuberance and thereby sealing the interface
of the flexible bladder and the housi ng. 13. A di spenser as
defined in claim1, further conmsing a plug receivable within an
open end of the housing. 14. A di spenser as defined in claim
13, further conprising a seal forned between the plug and the

housi ng, and wherein the plug defines at |east one aperture
theretluough in fluid comrunication with the interior chanber of the
flexi bl e bl adder. 15. A di spenser as defined in claim 14,
further conprising a two-way val ve coupled in fluid comruni cation
between the interior chanber of the flexible bladder and the aperture
of the plug fa@F prédiseenieny defingd in daimifiitentorsnsitget Mmtorid ® Weeri or
chanber of the bl adder and the anbi ent atnosphere when a pressure

di f f er ent PAYatosaRlgacdudng @ sidpdekipine apatseEs vk ess than a threshol d | evel .
16. A dispenser _as defined. in claim115, wherein the two-way valve is
formed by a flaélksfoﬂlr??’""%flﬁﬁg‘f“ége Pﬁ?%"ﬁfﬂ‘é?‘%ﬁ&‘&%ﬂl‘{%ﬁ imr?sg‘“r*\/@a‘:ﬁgl ly
inwardly from an inner peripheral rface.of flexibl.e: der
and engageabl & MR CaRtuT arsur rgté)gl%g fo??]eg b%) 831 t!tleo(')&{n 15%5) %&geal

the inter E%E%Jg‘ﬁi&%%gﬁ |b%1@%1dfa!5%}.icg40ﬁ\i;\)ﬁ hRALES 3 @ﬂnoglegfﬂe of the compressfon A

di spenser as aim erel n the annul ar protuberance

defines axialliyoRRASEd poulbd aces that taper inwardly in the radial
direction to facilitate flexing of the protuberance in response to a

pressure differential across the protuberance exceeding a

predet erm ned fhr eﬁggﬁgsé‘%\éﬁg}ned in claim 25 Mherefd tﬁﬂﬁs%pﬁ@ﬁouar?g Aekinad in

claim3, wherein t exi bl adder defines at |east one radially

conpr essi bli&:36ah kRPoRhi AGE1e ARD at | east one axially conpressible
sealing surface axially spaced relative to the at |least one radially

conpressi ble sealing surface, for effecting both axially and radially

directed seal - ' ' I 13z8d ALMakB fui
Sy7. bf; edISBTn%_% ésecree‘ﬁlgégﬁip 88&%5, ﬁ%aﬂ&f;dpﬁlﬁﬂg 43 zq:el tﬁh}ﬁ@dﬂ;lﬁ fel d

wherein the flexi Ines two radially conpressi

seal i N9 SULLAGRS ot the slide folMAEHEEH TR fulnb&ll ihdrdtbith 'b?’ the PRk, 88S1 bl e
sealing surface is |located on an external peripheral surface of the

flexibl e blrREdekenohnd sifie 6:0 Mmedidieghl witheaimpressabhge s2al i ng surface
is located on an internal peripheral surface of the bladder, and the
first and second radially conpressible sealing surfaces are axially

of fset relativg toAeREhQLEined in claim 25, wherein at least one of the piston and the siide
is reciprocable relative to the other, and the piston is made of a relatively hard material, the slide
is made of a relatively soft material, and the piston flexes at least a portion of the slide outwardly

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

29. A dispenser as defined in claim 25, wherein the first portion is defined by a first
radius and the compression zone is defined by a second radius that is less than the {irst radius,
and at least one of the piston and slide is movable relative to the other between (i) a {irst actuated
position with the tip of the piston received within the first portion of the slide, and the

compression zone coupled in fluid communication with the storage chamber for receiving
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20. A dispenser as defined in claim19, wherein the first radially
conpressi ble sealing surface defines a tapered surface portion for
directing bladder material in approximately the direction of the
second radially conpressible sealing surface to facilitate
maintaining a fluid-fight seal in the event of bladder material

creep. 21. A dispenser as defined in claim4, wherein the

fl exi bl e bl adder defines an open end and a cl osed end, and is novabl e
bet ween a col | apsed conditi on and an expanded condition, wherein upon
expansi on of the flexible bladder fromthe coll apsed condition into

t he expanded condition, the flexible bladder and the housing define
an annul ar gap therebetween, and the annul ar gap defines an
increasing width in the axial dLnecLion_fr%n11he open end toward the
cl osed endUisPneRETfPE;AnH (1H 2 HLRIEEG™ WiE R of PP PigPRrepdied MERB BT £1 ui d
fromthe fluidﬁggf?iving chanber upon expansion of the flexible

bl adder . PortonolfBesige. 4i shenser as defined in claim21l, wherein upon
expansion of the flexible bladder fromthe collapsed condition into

t he expanded 'condition, the flexihble bladder initially contacts the
housi ng adj acetft t & dshesespetrinddn dempefduihepsomprignant SaRIBNE SPr8d t he

fl exi ble bJ.ad i vel t h i [ h i al

di rocti on TR ERE-GRET ErteGhar B eh i dsCe e bR S

bl add i further.. i th f... 23...-A .dj :

det nod 1 r 5ot R URIPETN PRbIRiiBhon pamaPu i hEBRIERUORE

mor phol ogyy,d 13,80 i i ol m L felol . ARel Nt ernal
d BinfBs i PARARE i SR Hidp bl iy AU L PR ARILBRR. AT

mor phol ogy, an e externa I'nternal norp ogi es are
substantially the same to thereby allow the flexible bladder to

conf ormabl y cont aCtA dtishgnsg'%y ée,ifnq ir?‘ r]:idlm #b‘asfl;e?‘ng tlme,a alcl‘uXto%ls hrmfmngﬁl cﬁm%%\)gd tgead
g chanber Th sbet ween. 24.

space inthe f U!d-re.e|V|n. her ebe .
di s penser a?Qasg&Ieloﬁﬁg Fi'stPn ﬁ-lldgfic[&]f?di‘.’momg QL otnbgf tﬂé _li@skilalz f%gg@é’ to the made
al an e ded

of a resilient mater i nes an outer mndtﬁgln an expande
condi tion,ygthe housing defines an inner width, and the outer w dth of
the bladder is at |east equal to or greater than the inner w dth of
the housing to thereby allow the resilient bladder to exert pressure

on the fluid-recei \Ai@@e&&%gg%ﬁedzggm%?&mmeeftﬁéﬁampmgd et o

contact therew'th. I spenser as defined 1n claiml,

further cofppiesiodJoneds MIRe GQHRE B6h H0othdnd Gt Pabfip #adohiGhibitiong a
slide defining a passageway and a piston received within the

passagewaypmMightaifdentd @ tSthbelsy folaf 4 Mabtight dehlitkrdbi@eqpassagenay a
conpression zone, a first portion fornmed between the conpression zone

33. A dispenser as defined in claim 25, wherein at least one of the piston and the slide
is movable relative to the other between (i) a rest position with the piston tip located in the
second portion of the slide; (ii) a first actuated position with the piston tip located in the first
portion of the slide and the compression zone coupled in fluid communication with the storage
chamber for receiving substance therefrom; (iii) a second actuated position with the piston tip
Iocated in the compression zone, a fluid tight seal formed between the piston tip and compression
zone to pressurize the substance in the compression zone to a pressure greater than the valve
opening pressure and, in turn, cause the pressurized substance to open the valve and dispense

through the valve; and (iv) a rest position with the piston tip located in the second portion of the
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and the storage chanber, and a second portion |ocated on an opposite

side of the conpression zone relative to the first portion. 26.
A di spenser as defined in claim25, wherein the piston and housing
are formed integral with each other as a single part. 27. A

di spenser as defined in claim?25, further conprising a nozzle coupled
in fluid communi cation with the slide for receiving fluid punped

t heret hrough by the piston, and wherein the nozzle and slide are
formed integral with each other as a single part. 28. A

di spenser as defined in claim25, wherein at |east one of the piston
and the slide is reciprocable relative to the other, and the piston
is made of a relatively hard material, the slide is nade of a
relatively soft material, and the piston f|exes at |east a portion of
the sl i de stisenhiberuietipanrerowaisign Siid panapnicaioa with the slarags ppher E’H'Eii“f%e
slide relative tq the other. 9. A di.spenser as defin in

ol i m 5, NREPBITPDHE 51 SEF s o AR AP TSI PN LS and
t he conprgaﬁéon zone is defined by a second radius that is | ess than
the first Tadius, and at | east one of the piston and slide is novable
relative to the other between (i) a first actuated position with the
tip of the piston received w.thin the %irst ortion offlhe i de, and
the conpressi oif zoft & EEHHPEEIHN 7 FRipd: 6W§p€§95'6ﬁluﬁf? e ECStBF age
chanber for.receivin subst anc her.efr nd (il rest sition
W h a1 SRR SRS By TR rh AR BR e b A B e
slide. hmmhg%%mc di spenser as defined in claim?29, further

conpri si ng atel'east one spring drivingly connected to at | east one of

t _he pi ston anqan%blj:n%é a&ﬁ*&‘%&@és @patiéaeaxéﬁ}r i&x@ﬂdlgﬁﬁiofﬁ% o@én eln@,%ﬁi one of the
piston and slide fromthe first actuated position to the rest

position to prossil @ Rriblettl HargPofl e BRPBLES is O i ONEyi ARG e feddsstibl N,
di spense a netered dosage of fluid through the valve. 31. A

di spenser taspocheifyi seditlg the fiaii-gdcevizdchainber0d the bfi@siaat praiblosal pstberanee Rgl y
connected to at | east one of the piston and slide for noving at |east
one of t heepivétiionitantle stasctpon édpmbsingahe pdugtakielohwadly into the housi@o A
di spenser as defined in claim?25, wherein one of the piston tip and
t he conpr ekesdby pecne e pug andidadddritgibe hogsismf t er t han the other, and the
piston tip and conpression zone forman interference fit to thereby
forma fluid-tight seal therebetween.
35. A dispenser as defined in claim 34, wherein upon engaging the at least one
peripheral protuberance with the recess of the housing, the plug axially compresses the
peripheral flange to seal the fluid-receiving chamber formed between the flexible bladder and

housing.

36. A dispenser as defined in claim 3, wherein the flexible bladder is movable
between an expanded condition and a predetermined collapsed condition, and the dispenser
further comprises means for controlling the bladder to collapse into the predetermined collapsed

condition.
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33. A dispenser as defined in claim?25, wherein at |east one of the
pi ston and the slide is novable relative to the other between (i) a
rest position with the piston tip |located in the second portion of
the slide; (ii) a first actuated position with the piston tip |ocated
inthe first portion of the slide and the conpression zone coupled in
fluid conmunication with the storage chanber for receiving substance
therefrom (iii) a second actuated position with the piston tip

| ocated in the conpression zone, a fluid tight seal forned between
the piston tip and conpressi on zone to pressurize the substance in
the conpression zone to a pressure greater than the val ve opening
pressure and, in turn, cause the pressurized substance to open the

val ve and di spense through the valve; and (iv) a rest position with
the piston tip7 ocAtdiseensesaydsined drdg Jporheiepibegreapsfer coutfollpg inghydesn e

outlet aperture coupled in fluid ¢q ni.cation with the, r
cﬁanber P@hW§HU€§%¥ ngwéggﬂygkﬁﬁgmﬁa e%ﬂ%“%%??@%°§B%&?ﬁﬁ%£§%%E¥he
i | ) f t | ve 34. A
o ehenser caaary Rty S hE S o s g 4 piuwg def i ni ng

at | east one peripheral protuberance; and wherein the flexible

bl adder defines a peri pheral flanﬂe, and the housip defines_an open
end and a recefs spHAEBTSART 4fins? B ARG Nhetedhy THES 8’8@ﬁtr°élﬁ’§,m° B

wherein the peripheral flange of the flexible bladder is receivable
within th eaf*é’&%%’@arﬂf’SlF“%aEﬁf) g%?r‘%?*‘if‘tlg‘@%ﬂf?lﬁﬁé Ps ‘?i“uiegg“r‘d&ei vi ng

chanber, and the at | east one peiipheral protuberance is receivable
wi thin the recess upon depressing the plug_axiallg i nwardly into the

housi ng to thetdeby A<EBEEa ot $En5 R g2immd: Biekindas means Prenrling e

35. A dispenser as defined.in claima3 rei.n upon_en i.ng the at

| east one L’bcé‘fdlesp%g’PséPneﬁfﬂéﬁ%‘B%\gﬁﬁJclab {%]ﬁ“ieﬁb?% ?Xzbétgbélas o} n‘fﬂ%ﬂ%i ugi°Ry, the
plug axially.c ress th 11 pk | flange to seal the

f1ui d-receff’%?"ﬁg%%%?%%?’“ef%‘%ar?gg‘sﬁg{‘]@g in the flexible bladder and

housi ng. 36. A dispenser as defined in claim3, wherein the

fl exible bladd i vabl e het ween. xpand ondi t.i.on.,and a

pr edet er ni ned %%Ilgﬁg§8m?8ﬁ$$?ﬁgﬂ%m dwﬁﬁgng?E%%%%%Fﬂ?%?gwng

conpri ses nean or._cantr.olli th I [ A I i c
prggeternﬂﬁg%m%%%q%f%@%&ggﬁﬁﬁgggRﬁg&gfgqggdﬁ%%ai&ﬁ%@g@ﬁgéggggéggfined

inclaim 3tﬁe ﬂﬁg@f\e{:&'ﬂﬁk Jh%be%%e Itl%fdeﬁ%k@@zl f&r&_’ﬂ&tii}%l}%ﬁﬂy@nf@iﬁl’éﬁl ity

of legs extending axially inwardly into the interior chanber of the

flexible bladdsto hOppiitnQk HBkHaYens@PihdelhlaieotpRible vakidlsehshhadsiey upon
col | apse t hereof 38. A dispenser as defined in claim 36,

wher ei n t heceRARSiH B¢ IEDOREdGLd dhfifbel, Afd Ad@Rad adrtidneaatyignie fast batidnyand

el ongat ed surface discontinuity formed in the flexible bladder.
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.

4]1. A dispenser as defined in claim 40, wherein the second portion is formed of at

[east one of a thermop lastic and an elastomeric material.

42. A dispenser as defined in claim 40, wherein the first portion is fanned of

vulcanized rubber.
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39. A dispenser as defined in claim38, wherein the neans for
controlling further includes at |east one axially elongated rib
formed on the flexible bladder and angul arly spaced relative to the
at | east one surface discontinuity. 40. A dispenser as defined
in claim3, wherein the bl adder is capable of being penetrated by a
needl e or like injection nenber for introducing a predeterm ned
substance into the fluid-receiving chanber, and the bl adder i ncl udes
a first portion substantially infusible in response to the
application of thermal energy thereto and conpatible with the
substance to be receive, within the fluid-receiving chanber, and a
second portion overlying the first portion and fusible in response to

the application of thernmal energy thereto for fornlgg ﬁubstantlally
fluid-tight sedl bécineasr txistier Bilan & Brigheemprisigs FrEy 1&%6?’&%9

hanb t.h f trable b
i nj ecti o'n”w%méeﬂﬁa??ew? R el aiets el HEPTRE 16 e Ao o

wherein t e sect en T léé)cn Orre{apver{e@ at | east one of a
t her mopl asti€ & H £ ﬁ SHEr T ¢ IR 42. A dispenser as

defined in cIa|n140, mherein the first portion is fanned of

vul cani zed rubber 43. A enser claim1l,
further conpri® ng*4iSpHpa ‘1‘?@‘?“&&“ %@m B F@?Eiﬂ’?‘?‘t‘o%ﬁﬁh %ﬁg%gr aésef“%@
receives th@ glston wherein at | east one of the piston and the bore
i s novabl & y fhe manual | y engageabl e actuator relative to the other.

4d. A di spensel. g, AELhGH fe bl Bhdvante B IQRRLABLAORempt bl @ 1111

assenbl y |ncludl penetrating e need

penet r abl %@%Ag@%@f{smﬁ&%ﬁﬂgﬂ%?esésﬁma%{em@&qnd1 forRdUSIbRG oRmS a@ﬁg@nce
t hrough the reseal abl e nenber and into the vari abl e-vol unme storage

chanber; chamber;@ Substance source coupled in fluid communication with
the needl e for i ntroduci ng the substance through the needle and into
t he vari abl e- voubitRcshatageplatiafiie commutibation with tige dediteeivr istondnde the
connectable in thermal conmunication with the reseal abl e nmenber for
appl yi ng Isaisenceriadightlieopediehed stodhe variable-voluis stopagmerpinest aod filling a
di spenser with a predeternm ned substance,

a laser source connectable in thermal communication with the resealable member for

applying laser radiation thereto,

45. A method of filling a dispenser with a predetermined substance,

comprising the following steps:

providing an energy source that transmits radiation;

providing a dispenser including a housing including a variable-volume storage chamber
for receiving the pre-determined substance; a one-way valve in fluid communication with the
variable-volume storage chamber for allowing the passage of a substance from the variable-
volume storage chamber therethrough and preventing passage of fluid in an opposite direction; a
manually-engageable actuator; and a resealable portion in fluid communication with the
variable-volume storage chamber, wherein the resealable portion substantially absorbs the

radiation transmitted by the energy source, and defines a needle penetration region that is
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conprising the foll ow ng steps: providing an energy source that
transmts radiation; provi ding a di spenser including a housing
i ncludi ng a vari abl e-vol une storage chanber for receiving the
pre-determ ned substance; a one-way valve in fluid conmunication with
t he vari abl e-vol une storage chanber for allow ng the passage of a
substance from the vari abl e-vol une storage chanber therethrough and
preventing passage of fluid in an opposite direction; a
manual | y- engageabl e actuator; and a reseal able portion in fluid
conmuni cation with the variabl e-vol une storage chanber, wherein the
reseal abl e portion substantially absorbs the radiation transmtted by
the energy source, and defines a needle penetration region that is

pierceable with a needle to forma needle aperture the thrgu%h and
that absoPBE PR BadrPHLs o Rrp A A5relPReRy Hsirthreh apdhagipsupiFraditgn

hernmetically se needl e aperture therein; rior to fillin
the vari aB‘F‘é%%ﬁée %rtcfﬁyé‘aléceg%%eﬁﬁeéﬂ”alfﬁsf%a??@z%ﬁ%rf’ g‘ﬁ‘é%” f or ni Ing :a °
substanti al | as-t.i.ght, seal, bet ween t i e- age
chanbor and 3 HE0Eg FURR R SERbeREAF Elade Eont L ARLEK A Rl 202

needl e pe E%{aﬁt}aﬁ?%gf#gu | Oy rech S v rﬁ§1§-%1§1% SorPQchdr@er #h R eReRtE Sﬁheg

coupl ed i nication wt source of the predetermne
subst ance;gdQtd-oduci ng the predeterm ned substance through the needle
and into the variabl e-vol une storage chanber; wi t hdrawi ng t he

needl e from t henaesd kR Reneichatii@tedi@us 0B retaldheotieseial alkbde @ogitd on
and form ng a needle aperture therein; appl ying radiation from
t he ener gyn fiddEmeminkationevith @ edke opeagtdeaimion susghan of the reseal abl e
portion: introducing the predetermined substance through the needle and into the
variable-volume storage chamber;
withdrawing the needle from the needle penetration region of the resealable portion and
forming a needle aperture therein;
applying radiation from the energy source to the needle penetration region of the
resealable portion;
absorbing within the needle penetration region of the resealable portion the radiation
transmitted by the energy source; and
causing the radiation to hermetically seal the needle aperture formed in the needle

penetration region of the resealable portion and in turn form a substantially gastight seal between

the penetrated region and the variable-volume storage chamber.

46. A method as defined in ¢laim 45, further comprising the steps of providing a
radiation source, and transmitting radiation from said source onto the dispenser prior to the step

of penetrating the needle penetration region of the resealable portion.
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absorbing within the needl e penetration region of the reseal able
portion the radiation transmtted by the energy source; and

causing the radiation to hen-netically seal the needl e aperture
formed in the needl e penetration region of the reseal able portion and
in turn forma substantially gastight seal between the penetrated
region and the vari abl e-vol une storage chanber. 46. A nethod as
defined in claim45, further conprising the steps of providing a

radi ati on source, and transmtting radiation fromsaid source onto
the di spenser prior to the step of penetrating the needl e penetration

region of the reseal able portion. 47. A nethod as defined in
claim45, further conprising the step of manually engaging and novi ng
t he actuator between %g% i rst non-actuated_position (i) a
second act uat €d- pod ™t ‘méﬂﬁmdPﬁMFﬁ?%ﬁ”@P§B@H§ ng e w%ﬁ%@?ﬁ ially
predet er mi ned dose of ubstan e fr ?]£‘t vagéigle vol u or age
chanber t fTe3&GH? ﬁ’é""Bﬁ © Rt ByEn ) a frst nojrgetug f6u™ lir)as‘?’onrl ng and

di spensi N9% tuate% énf)smon ancr L{-Lrg‘l’tfhspen nrg I:a §&br¥91b1%1l§?}%/£¥ ehlgx\édragse%% SoBsta nce oI

(1) storlng St erT e rn-a“varia une storage c er of
devi ce hepne I ent atnDsphere

wherei n t%e §g§g€éxpgggégggmgkggﬁggﬁgé&mkﬁygg?%Ie bl adder received
within the housing and deflnlng t he vari abl e-vol une storage chanber,
2?28& gn\e/-a\ll\e)é :$§ Vﬁ ﬁ'lopl(!l H:)r st011|1,, d Xlﬁxgsgs st%Xt ﬁ{ﬁg' nl%ans%ﬁ\{l tﬁ%ﬁ’gmgand an
axi al |l y- eﬁggndlng |nterface mnth t he vaIve seat defining an
interference fit therewith, the interface having an axi al extent
greater than thg.lhi &é@aﬁ“ﬁs@mﬁ a LRBo M RbMGe B RS hanRCbrh Qbvide Menididany Mal |y
cl osed axi al |l y-'extendi ng val ve openi ng; (i1) dispensing a
plurality sefieddithk@pLnb alBibd: k@idspherk, wHiRinSheRlelibSndliddi Ohoadinglh hiéxeent
points in time fromthe vari abl e-vol unme storage chanber through the
one-way Valad@er bageiipd Mhinghefbotking aad dfiginathp adriablexdlenditagee icimrdelandect i on
substantially parallel to an axis of the one-way valve at an inlet to
t he nor naldnyweyl obedhcinding en xpénienednndalve spat aid an eheigivalye mémebeykavipg a
menber between the normally cl osed position, and an open position
with at | gbighness axdlgmingangrialitrtepding iterficptyih the et éﬁg*yigﬁ? oferfeRe

cl osed position to connect the valve opening in fluid connunlca§|o
with the VEifesmith Redreifee kyine dywiak pimbarates fan tp bickess Aitheatlv nante
passage of fluid fron1 varlﬁble qune st or age chamber through the

val ve operfPh m‘aﬁﬂn‘)ﬁnaly"?o(s?dlalx)a B HKGPERS sterile fluid within
th i abl t | ed
he vari abl e-vply, B SH ?@ﬁgohere (R glgugfaemeﬁaﬁ@aﬁ%f&a Tslsilﬁ?' e

W th respect t out steps (I
time from the variable-volume storage chamber through the one-way valve by pumping fluid

along a path extending in a direction substantially parallel to an axis of the one-way valve at an
inlet to the normally closed valve opening and, in tum, moving the valve member between the
normally closed position, and an open position with at least a segment of the valve member
spaced away from the closed position to connect the valve opening in fluid communication with
the varjable-volume storage chamber and thereby allow the passage of fluid from the variable-
volume storage chamber through the valve opening; and

(iii) maintaining the sterile fluid within the variable-volume storage chamber sterile and

hermetically sealed with respect to ambient atmosphere throughout steps (i) and (ii).
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49. A nethod as defined in claimd48, wherein the dispensing step

i ncl udes punping wth a manual | y-engageabl e punp a plurality of
different portions of the sterile fluid at different points in tine
fromthe variabl e-vol ume storage chanber through the one-way val ve.
50. A nethod as defined in claim48, further conprising the steps of:
sterilizing the enpty variabl e-vol une storage chanber; and sterile
filling the variabl e-vol unme storage chanber with the sterile fluid.
51. A nethod as defined in claim48, wherein the dispensing step

i ncludes punping a plurality of different portions of the sterile
fluid at different points in tine fromthe variabl e-vol unme storage
chanber through the one-way val ve. 52. A device for storing and
di spensing a sterile flui conprising: a relatively id outer

d npri. ) : { rigi
body, a flexiti% i frsthoppssfined it daim o Sthergingdifidispemias ﬁﬁ’t%‘i?“dﬁwpﬁ’ﬁd
defining a. yari abl e-vol st or . C er, and a_one-way..val.ve
el ud g Yl SR e AR TG e SR ot AP AGTF DR Ve nber
he. val ve PERe TR T iy ST Rrarris e R IR kY BhE e or f ace
havi ng an axi al extent greater than the thickness of the valve nenber
and defining a_nornually clopsed, axially-extending val ve, opening, and
an inlet to th¥ axfdrtpd é&‘g‘gﬁgi%ga‘?l ?’écg"fhﬁ"ccé’mﬂlésl’rfggbeﬁ&p%{’ff luid flow
path in connunkc pio%emjah th?&¥%5iag£§e%%l%qpratorage chanmber and
extending in a directt on SBEtant i a1y Pparalrel to an axis of the
one-vay vaive «HEhidnd Yok G TRA Lhalnfe: TRY R LG PRENCEN @ mominal 1y
cl osed position, and -an open position wth at [east a segnent of the
el astic val ve nenber spaced away fromthe closed position to connect
the vari abl o-vil ot RVSH st EERHABER naehr b =Bg e Erisehadensd or
sterile flujd: t valyv i oot i a - t orage
charber | S (ORER dAEp A1k S AR Ak e p AL R MBI
her met i cal o2 8Rl8:hibd: BSouyRihk aRleryvaldme storage chamber, and the
fl exi bl e bl adder and one-way valve maintain the sterile fluid within
t he vari abl e-vol une storage chanber sterile and hernetically seal ed
with respect tg, anhi ﬁ9§ [ € i ShN9e2 Rk uLal ity
of different p%%t?gﬁgg%ﬁﬁ% e ggﬁyﬁ?ég%gg?gﬂgﬁ%ﬁféﬁggégor%gé ghgnber
through t hePoRy ek ¥R MEr bladder received3vithfd LB aR EnddRfid i alidbiL] @l m
52, further conprising a punp for punping a plurality of different
portions ofplhRewskettungerfha shefw9 Mivdigchvwiigiaa blig\e@lertims e 1vO5agad an

chanber through the one-way val ve. 54. A device for storing
steril e flddst ahdndinbpansignghichikds pd fornihgy dniagiplty-«afendifcinsifere oth hk ui d
therefrom conprising: an outer body; a flexible bladder

recei ved wiatvhiseat defiginpunt interfdyody fitakegevde S theihdgaca hdvagpe txid atieny sroeerltead
vari abl e-vol unme storage chanber containing therein multiple Portions
of steril e fhigkuessrd faaelvcmagnibyr 2 defmingwinptpaiedysed F‘WW‘%W’EAIW ve
at mosphere; , : o : . ,

opening, and an inlet to the axially-extending interface defining a fluid flow path in

communication with the variable volume storage chamber and extending in a direction

substantially parallel to an axis of the one-way valve, wherein the valve member is movable

between a normally closed position, and an open position with at least a segment of the elastic

valve member spaced away from the closed position to cormect the valve opening in fluid

communication with a sterile fluid from the variable-volume storage chamber and thereby allow

the passage of sterile fluid through the valve opening, the variable-volume storage chamber is
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a one-way val ve conprising an axially-extending val ve seat and a

val ve nmenber having a thickness and formed of an elastic material and
formng an axially-extending interface with the val ve seat defining
an interference fit therewith, the interface having an axial extent
greater than the thickness of the valve nenber and defining a
normal Iy cl osed val ve opening and an inlet to the val ve opening
defining a fluid flow path in comunication with the variable vol une
storage chanmber and extending in a direction substantially parall el
to an axis of the one-way val ve, wherein the valve nenber is novable
radially in response to sterile fluid at the inlet to the valve
openi ng exceedi ng a val ve opening pressure between (i) a normally

cl osed position and (iii en position with at 8§§St a segnent

of the valie Hibvbterlsfidetse pale Ape P et ReSomSaobBe et o
t th | {1 t |
Fluid and HHER %@ ﬂgﬂpq%es\\x)” Bt RSO BBt e BB ough ¢ he
val ve Oplelal% fe-vo ume g o e clﬂgnllb?igst Cxlilles a%g Qesrlngt%n@v segléd“l W1%1£SE£69#’6| %ltﬁe one-way
ul

val ve, thé“SHé-way varve an ora ec remai ni ng

in the st gﬁl%%%g%%gmﬁéut §1%ﬁ¥1§nlged 8%%%&@%1(1“" ohﬁﬁsr e ﬁ]@%ﬁle h{ﬁd mlﬂﬁnt

at nosphere; bet we e vari abl e-vol une

st orage cQ@gﬁ@&mﬁggﬂgggﬁg@xmy@&mgv@nd configured to punp sterile
fluid fromthe storage chanber "and into the valve opening to dispense

the fluid theretluough 55. A device as defined in claimb54,
wherein the on v c defining the
axi al | y-exten ng va ﬁgﬂgggﬂ&%ﬁgﬁmL? %&ﬂ§§%ﬁ¥%§%ygﬁﬁén 3 91%hrough at

| east one ﬂlfrah% d¥RLME ohfggyof %Qteltﬂg AuiM %M%esz@@iﬁole Vohigie bASd dhémbeal ve
member inél udes an axi al | y- extendi ng val ve portion overlying the

val ve SeaﬁmﬁﬂgﬂQQM@ﬁmngha substanti al axially-extendi ng portion

t hereof, the valve portion and the val ve seat define an

axi al | y-extendi ng seam t her ebetween form ng the val ve opening, and
the val ve portion angages sttchﬁg yté‘hé’ﬁu@%@dmbéﬁsaﬁ%"ﬂulﬁle@ nR OSthd diR&H:

56. A device as defined in claimb55, wherein the valve portion

i ncl udes agastRB tadphivingnnul ar segnment that engages the val ve seat
substantial ly throughout any period of dispensing fluid through the
val ve openi ng imuuteBbdiyai n a hernetic seal between the val ve opening
and anbi ent at nosphere. 57. A device as defined in claimb54,
wher ei n t he varflabilebladdéruereivetwthaghe wivabdie pndtctniasa telnestisallyséaled, f | ui d
therein in a substantially airless condition during shelf |ife and
di spensi ngratdblestobnie|sioragt efiaptber mongaimite thinen wREPpAgtigpg plagerile fluid 58. A
met hod for storing sterile fluid and di spensing nultiple portions of
t he st or ediegtedifally &eate with reeneelie Fptispf at@@ﬁr?ﬁ‘?‘?m ng the fol | owi ng st eps

storing a sterile fluid in the var.i, bIe stoEagﬁbcha " aa
devi ce ner ot ERTYPIET ‘?B‘PW‘T%?“F’«E%?Y“:&‘F“ %g"& PR A AP b evine

wherein t hg 1gn%¥sl aid fol forme o%l fan Fetasfie maQex Laélg F'qunglm% o %(malﬂg %xt%ld%g gn%rfagee\%%' ied

wi t hin the ﬁou5|n i ning

vari abl e volugs, E%Egﬁm% fﬂg@ﬁt tﬁ;e? @l @grf;c@ﬁma@n ol ke §reRQTHdh ON'S

of sterile tlurd herhetica sea h respect to anbi ent

at nospher ege @Rfhed @R VIRYmMReVid @&{m{gla%b;ﬁﬁllﬁ&los%%{ra&le|oyenﬁfgtaml megwyal ve
seat and a val ve nmenber having a thickness and formed of an elastic
materi al  afgvaARiopinkg dafniad fRkd owepsihenebn@nicitiog itR ¢ vasiablb villiee st@boee
seat defining an interference fit therewith, the interface having an
axi al ext esttbmber @@l e@tendidpan a e tidnhilskniddig poadllct taen vad of éremaarbervalnd

formng a normal ly cl osed, axially-extending val ve opening and an
inlet to t¥ereamalhyel@penibegs movable radially in response to sterile fluid at the inlet to the valve

opening exceeding a valve opening pressure between (i) a normally closed position and (ii) an
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punping sterile fluid along a path extending in a direction
substantially parallel to an axis of the one-way valve at the inlet
to the valve opening to a pressure at |east equal to a val ve opening
pressure and, in turn, noving the elastic valve nmenber between (i) a
normal Iy cl osed position and (ii) an open position with at |east a
segnent of the valve nenber spaced radially away fromthe cl osed
position and, in turn, dispensing sterile fluid fromthe

vari abl e-vol une storage chanber through the val ve opening; and
during dispensing of fluid through the one-way val ve, mai ntaini ng
fluid remaining in the storage chanber sterile and sealed with
respect to anbi ent atnosphere. 59. A nethod as defined in
claimb58, further conprising the step of uid fro t he
storage cRBRFEFIGTHD;2 ‘f’%ﬁt i ﬁ@n%?%e ‘BeReR bBe eﬁ%&@ﬁ%ﬂ#ﬁ 9 e

t her et hrou rin er d

i Spensi nd oA SPEHb B ARSGE il Srar it T b e Epuia e bR
compr i si n%l) E"ie thrég }émE %‘%X ’dlspense'gll tlm%o hgé l?é 0%61’91]1 a'gg ?gln éu%ﬁ? %}Ip%ﬁlsnw ghin

t he outer I'nin ern@tlca 5 une

st orage Ch@m‘%{m QALeH.- @smlvtehﬁécﬁ,le @mmwe aea Sor g%grcﬁdnﬁ%mtaﬁﬁﬁm le fluid

hernmetically sealed wth respect to anbi ent nospher e; nmeans
for form ng,afnax uﬁlstbﬁégeeeﬁaﬁw 5188 Al @k 3G ralpekito Andidth MBogB@t; aglef i ni ng
an interference fit therewith and a nonnally closed opening and an
inlet to the oparipRGupitabiidiedGhayafidbid-wldhleairapadiimben aioiervay edtkeizah W t h
the vari abl e-vol une storage chanber and extending in a direction
subst ant i abhfjzupd cghhektetile flaid fraxitls: sofagé Hembex aal ihty dextlenaherige to disenfeace,
the neans also for noving in response to fluid at the inlet to the
openi ng exbebd thgetamughpeni ng pressure between (i) a normally cl osed
position and (ii) an open position with at | east a segnent of said
nmeans spaced radially away fromthe closed position to thereby allow
sterile fluid $3omatdeacesardeialbd 2-claoh thyehetioha ge-edyamnivefurthap inolgdes a

di spensed t hrough the opening, and for maintaining fluid remaining in
t he st or agelve halyldefiningtteraxially-entmidisg sdlhedeanindl fowapeete exigndingiiireysh at

at mosphere during di spensing of fluid through said neans, wherein

sai d meandgeasiedr plhe wlve hP‘bﬂ@ﬁg@s valygrigptiireslagic valve fember @ﬁ]élih‘ﬁ@“ il f ace
defines an axial extent greater tﬂgn t he thickness

coupl ed betrRERS Yalva PoUe BRI alve st a‘aél"bﬁéh"ﬁlﬁmgﬁﬁa“%éi“ﬂﬂdﬁ‘@a
and configured to uid fro r.and into the
openi ng 't Oﬁfogﬁ’éﬁgplﬂfnﬁaévefﬂomoﬂ a‘idﬁge]fvéi[]ﬁﬁe {1‘% 5 oS0 Y"eé%ndlf&g W&Vice as
defined in cIa albSnofiol B VA M. GORPr i sing
a val ve meth wb cfxmﬁg%lm gi C ﬁl@%é%cfpaﬁ R%a%ﬁgﬁjn?%g < tnor mal | y
cl osed vaJa&mg%%Q&pg and an |nIet to the valve opening in fluid

conmmuni cation Wth the vari abl e-vol une

punp

56. A device as defined in claim 55, wherein the valve portion includes a substantially
annular segment that engages the valve seat substantially throughout any period of dispensing
fluid through the valve opening to maintain a hermetic seal between the valve opening and

ambient atmosphere.

57. A device as defined in claim 54, wherein the variable-volume storage chamber
stores the sterile fluid therein in a substantially airless condition during shelf life and dispensing

of sterile fluid through the one-way valve.
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storage chanber, wherein the valve nmenber is novable radially in
response to fluid at the inlet to the val ve openi ng exceeding a val ve
openi ng pressure between (i) the nonnally closed position and (ii)
the open position with at | east a segnent of the val ve nenber spaced
radially away fromthe cl osed position to connect the val ve opening
in fluid communi cation with the variabl e-vol une storage chanber and
thereby allow fluid fromthe vari abl e-vol unme storage chanber to be

di spensed t hrough the val ve openi ng. 62. A nmethod as defined in
claim48, wherein the path is substantially straight. 63. A device as
in claimb52, wherein the path is substantially straight. 64. A device
as in claimb54, wherein the path is substantially straight. 65. A

nmet hod as deflned in cl 58, erein th at h ubst apti al |

st rai ght . B debpebode s AR o g mflh@“ﬁ%ﬂl?flmg&e store
substantlall enser as defined in any of
clains 1- ﬂﬁ*%&ﬂgﬁgF O?ﬁﬁm@ﬁ¥$§§f§%ﬂW%§%§onpr|ses a | aser source, the

radi ation Conpgoriﬁgg st‘%rﬁ% id 14;1 IV%E R:q/'oiugdg gtialfanz C!‘l%@%g%ﬁ dgﬁ&q{gaﬁ%&éagp

region is heat e an stantla e radi ation.

68. A met Qc%@.d 3th geglgekﬂg Olrhilhe QtHlepﬂére Qh@ﬂeﬂﬁhe‘!ﬂ@vi& eSS }ﬁh@ngt X‘ﬁexﬁ)ﬁber gy

source conprises a | aser source, tthe radi ati on conpri ses | aser
radi ati onp.aidrctdiRdiasd iR nRene biddfifh 4 RGh@BaS YRR AaEdba Jolind BB AED S

t he radi ation.

chamber containing therein multiple portions of sterile fluid hermetically sealed with respect to
ambient atmosphere, and a one-way valve comprising an axially-extending valve seat and a
valve member having a thickness and formed of an elastic material and forming an axially-
extending interface with the valve seat defining an interference fit therewith, the interface having
an axial extent greater than the thickness of the valve member and forming a normally closed,
axially-extending valve opening and an inlet to the valve opening;

pumping sterile fluid along a path extending in a direction substantiaily parallel to an axis
of the one-way valve at the inlet to the valve opening to a pressure at least equal to a valve
opening pressure and, in turn, moving the elastic valve member between (i) a normally closed
position and (ii) an open position with at least a segment of the valve member spaced radially
away from the closed position and, in turn, dispensing sterile fluid from the variable-volume
storage chamber through the valve opening; and

during dispensing of fluid through the one-way valve, maintaining fluid remaining in the

storage chamber sterile and sealed with respect to ambient atmosphere.

59. A method as defined in claim 58, further comprising the step of pumping fluid

from the storage chamber and into the valve opening to dispense the finid therethrough.
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60. A device for storing sterile fluid and dispensing multiple portions of the stored
fluid therefrom, comprising:

an outer body;

a flexible bladder received within the outer body and defining a hermetically sealed,
variable-volume storage chamber containing therein multiple portions of sterile fluid
hermetically sealed with respect to ambient atmosphere;

means for forming an axially-extending interface with a valve seat defining an
interference fit therewith and a normally closed opening and aa inlet to the opening defining a
fluid flow path in communication with the variable-volume storage chamber and extending in a
direction substantially parallel to an axis of the axially-extending interface, the means also for
moving in response to fluid at the inlet to the opening exceeding an opening pressure between (1)
a normally closed position and (ii) an open position with at least a segment of said means spaced
radially away from the closed position to thereby allow sterile fluid from the variable-volume
storage chamber to be dispensed through the opening, and for maintaining fluid remaining in the
storage chamber sterile and sealed with respect to ambient atmosphere dusing dispensing of fluid
through said means, wherein said means defines a thickness, and the axially-extending interface
defines an axial extent greater than the thickness; and

a pump coupled between the variable-volume storage chamber and said means and
configured to pump fluid from the storage chamber and into the opening to dispense the fluid

therethrough.

61. A device as defined in claim 60, wherein said means is a one-way valve
comprising a valve member formed of an elastic material and forming a normally closed valve

opening and an inlet to the valve opening in fluid communication with the variable-volume
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storage chamber, wherein the valve member is movable radially in response to fluid at the inlet
to the valve opening exceeding a valve opening pressure between (i) the normally closed position
and (i1) the open position with at least a segment of the valve member spaced radially away from
the closed position to connect the valve opening in fluid communication with the variable-
volume storage chamber and thereby allow fluid from the variable-volume storage chamber to be

dispensed through the valve opening.

62. A method as defined in claim 48, wherein the path is substantially straight.

63. A device as in claim 52, wherein the path is substantially straight.

64. A device as in ¢clabm 54, wherein the path is substantially straight.

65. A method as defined in claim 58, wherein the path is substantially straight.

66. A device as in claim 60, wherein the path is substantially straight.

67. A dispenser as defined in any of claims 1-44, wherein the energy source
comprises a laser source, the radiation comprises laser radiation, and the needle penetration

region is heat resealable and substantially absorbs the radiation.

68. A method as defined in any of claims 45-47, wherein the energy source comprises
a laser source, the radiation comprises laser radiation, and the needle penetration region

substantially absorbs the radiation.
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