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| NNER BLADDER Cross-Reference to Rel ated Applications This patent
application clains the benefit of U S. Provisional Application Serial No.
60/ 242,595, filed Cctober 23, 2000, entitled "Fluid D spenser Having A Rigid
Vial AndEP%AB e Inner Bladder”, and U.S. Provisional ApptiESH*61seri al
No. 60/242,974, filed 5 QOctober 24, 2000, entitled "Fluid D spenser Having A
Rigid Vial And Flexible Inner Bladder", both of which are hereby

i ncorporated by reference as pat t of the present disclosure. Field of the
I nvention The present invention relates generally to dispensers for

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

di spenser having a rigid vial, a flexible bladder disposed within the rigid
vial and defining a chanber between the flexible bladder and rigid vial for
receiving therein a fluid or other substance, and a nozzle and punp assenbly
coupled in fluid comunication with chanber for dispensing fluids or other
substances therefrom WD 02/40122 PCT/USQO /46089 Background | nformation
Typical fluid dispensers include a container defining therein a chanber for
receiving a fluid to be di spensed, a nozzle and punp assenbly nounted on the
container, and a dip tube extending dowmwardly fromthe nozzle into the
chanber for punping the fluid 5 fromthe bottom of the chanber, through the
di p tube, and out of the dispenser. Oher known dispensers include a vial
and a flexible bladder received within the vial. For exanple, U S. Patent
No. 6,062,430 to Fuchs shows in FIG 1 a dispensing container wth variable
vol ure Kdifi2 SPENSEREHAVING A REGHD) ¥1shapND NEEXEBLE INNERBLEAPPER a
thin-wal | ed, holl ow body nade fromsoft elastic plastic, and a reception
container 15 fornmed of a winkle film 10 encapsul ated within the vessel body
2.

Cross-Reference to Related Applications

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

disclosure.

Field of the Invention

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

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

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



One of the drawbacks associated with typical prior art fluid dispensers is
that the fluid chanber(s) are not naintained in a substantially airless
condition throughout the storage, shelf |life and/or usage of the dispenser.
For exanple, the nozzles and/or valves used in typical prior art dispensers
f requentyyp @@ngizhncapabl e of maintai ning the dispenser in actasheidgdically
seal ed condition. Such nozzles and/or valves allow the passage of air or

ot her gases therethrough and into contact with the nedi canent or ot her
substance contained within the fluid chanber(s). In addition, such nozzles
and/or valves frequently allow vapor loss therethrough either during the
storage, shelf life or usage Baclkokaund IMormatien Anot her dr awback associ at ed
with prior art dispensers is that the materials of '.0 construction may
under go creep thdypicehileiddispensgirsiasiude alcenthmendefimng tharemntrechdmbeefigers to

| eak. Many nedi canents are naintained in storage and/or on store shelves for
at | eagteivigveflaid, o 28 dispense0/endAR &iGREnp MREYbITONbIRed DHthd@ritdiaaspRd t at i on
and storage, the dispensers can be subjected to varying atnospheric

condi t i i | At ji 0 i ur«£.: 1 pressure
and/ ot R o FeidBe db B AE A8 RS L i SLIERREE for RGP LN g D) So122
PCT/ USO1 /46089 subjected to subhstantial differential. ther expansi on
and/ orrHPF e&tqraﬁ?ﬁh%q%,m%ﬁn thiPHe 2 Bbe k& 115 iseEiotebet B1gh 1o
undergo creep. The seals and other components of such prior art dispensers
t ypi calibpersers indudalesiagaeih flexiblédiakkr mgeived metyyy thendaladoa exasplet U.3.he

di spensers devel op | eaks or otherwi se allow air ingress and/or vapor | oss

when spibRAIe®d 062 £33 FueRdsHowaeh IFedS] @HispeiReeordin¥@d ith RariA BRERIAGS | C
zondi tions. For exanple, sone polyethylene dispensers have been known to
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medi cament _or other fluid-containing chanbers_through the pol yethylene walls
of thenadf @a@@ﬁré&%ﬁ@fa&w% @J@WW!@&@H@&%?%@@%@&Véranlflﬁ A{Re eal's or
other structural interfaces of 10 the containers- The vapor loss is

t yPi cancgppifidtedbwithyn ti veisalgraslyS.i nt o t he chanbers. Vapor |oss

One of the drawbacks associated with typical prior art fluid dispensers is that
the fluid chamber(s) are not maiﬁtained in a substantially airless condition throughout the
storage, shelf life and/or usage of the dispenser. For example, the nozzles and/or valves used
1n typical prior art dispensers frequently are incapable of maintaining the dispenser in a

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

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

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

atmespheric temperature, pressure and/or humidity. As a result, the dispensers are frequently
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and/or air ingress is particularly problematic for dispensers containing
nmedi canents, such as pharmaceutical preparations or vacci nes, because they
tend to dilute each predeterm ned dosage of the nedicament dispensed from

t he contai ner, and/or cause the dispenser to dispense |nconS|§
concent r Y9 8HY18} nedi cament from one dose to the next. 1@“#%&‘52%?%br

di sadvant age associated with prior art dispensers is that because they
cannot reliably nmaintain the nmedi canent or other substance contained therein

in an qibfdetedhtb saBialitial eifferditiayheand @kpheisisad/dadonahtthar thayid tgh ecadese
applications or preservative- free fornulations. The use of single dose

di SPENSEL ?na?%ﬂﬂ:p(gf d&)'ﬁ@t%&ﬁ:n tglu{ﬁerga)&%e X%Q‘Eéa\fse%ﬁcp&ﬂef%rﬁﬁo% ﬁts%?%ﬁ h pr101
di spensers tron re%erv i ves use I'cansnt s ch
20 as phar.maceuti cal epar ations and vacci nes, can cause adverse reactlons
in pati whseneovpicaly aeect ﬁEF‘élcé‘F‘il -RABESSIHE FREAP- IR TETALL e aRaTSRES.

Anot her drawback of prior art dispensers is that the ullage or "dead space”
i nher endevelopderdds odioipewise rBowlairangreseatidiermtapbuiossiwhpn sigestedreediuchiend s and
other fornulations contained within such dispensers are suspensions. The

ul'l age I%no@@@ﬂstéﬁ@@ Qr iy aﬁ%/o%ﬁg cBhditibROY 4689 pld B&mPHbBktiAdnedi Spensers

all ows the solutes or other solid conponents of such suspensions to form
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or ot her ances ¢con ensers a alters
t he nedlcane and/ or the conceqtrat on of nedlcanent in Patlent dose.
5 Anot HORteRESAHIESI a8 cp shate Bt pssiR AHISER &9 %ﬁk‘em?f?@ﬁgé“ﬁ rOirrs Rhat t hey

can only dispense the nedicament or other substance contained therein in an
Gpri ghtmedicandmgor ofien flual-omtamna chanberd tivough tasimdietiprlevewtls sfiithh di spenser s
frombeing used effectively in other orientations, such as upside down. In

addi t i afispeRQGRHSE oS e |ENBRIURIWisE Qrdd@dd imBhdtaldor dthe siReheaNBRIfaess &t her
substance contained therein in an airless condition, t hey cannot be 10 used
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and/or air ingress is particularly problematic for dispensers containing medicaments, such as
pharmaceutical preparations or vaccinés, because they tend to dilute each predetermined
dosage of the medicament dispensed from the container, and/or cause the dispenser to
dispense inconsistent concentrations of medicament from one dose to the next.

15 Yet another disadvantage associated with prior art dispensers 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



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

di spensing a fluid. The 15 dispenser conprises a rigid housing, and a

fl exi bl e bl adder nounted within the housing and defining an interior
chanmber Wwihtbi he flexible bladder, and a fluid-receivin h?ﬁ? bet ween
t he f|e£WPﬁQhﬁngder and the rigid housing. The dispensergFﬁr é$&§3nprises
means for creating a first pressure within the fluid-receiving chanber
greater than a second pressure wthin the interior chanber of the bl adder

t o t hethelpyiopedvigspensdre allonys dessobiesgasdieer oplid apopengs dinushishegpensions to
fluid-receiving chanber. In a currently preferred enbodi nent of the present

i nvent kR, selififer®iRsinl Wuck e@idd¢f thd euspeessny @hded the hidatlentsorf@kidred by a
resilient material of the bladder that flexes the bladder outwardly toward

an expan condition, . er < Grheat the first .pr ithin the
fluid- S‘%ogégﬁsnc%%!& ‘%?%g‘é“%tﬁfg}&%ép er x%élafn ’tdhizl tglz%oanglspﬂrléeglse Srﬁg%%ﬁﬁgﬁ%@g t|h%t erior
chanmber of the bl adder. Preferably, the resilient bladder is nolded in the
-4 VI)9@%@@¥¥Emﬁéﬁﬁﬁ@€ﬂPT€08Qad%&%ﬁﬁﬂgﬁecondition, and therefore the
resilient bladder will inherently tend to force itself into the expanded
condli ti on and t héwelherdrasbasktahecthési wehl npmgssiorertdiifpeaseenisithit thet wvaeen t he
fluid- receiving chanber and the interior chanber of the bl adder. A

currenghy dPe*fp%B_&r 16,6 th AQRLBAbthef subBanet shemsel ik ein GO S 8ed PUMD 5
coupled in fluid comunication with the fluid-receiving chanber for punping

afluid received therein fromthe dispenser. and one-way -val.ve coupled in
il ul o SBRRGREEEEPEn L i phe i SRR R Eo R R e Rl B e
fluid therethrough and preventing the _passage of fluids in the opposite

di r ect PBAT OTIeRETISRG. TSR a5 APYIEe AgWRy & @qidagw begRiRS Fupy dispenssis A0aiot Figntgin

fl exi ble cover overlying the nozzle and creating the one-way valve at the 10

i nt er f dcenaficantemt nopitee s@isthnce vertaindth eheprinfie an edlads spelisar, thefy dahrotgreesent
i nvention further conprises a seat

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

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

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

Summary of the Invention

The present invention is directed to a dispenser for dispensing a fluid. The
15  dispenser comprises a rigid housing, and a flexible bladder mounted within the housing and
( defining an interior chamber within fhe flexible bladder, and a fluid-receiving chamber

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

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

in the interior chamber of the biadder. Preferably, the resilient bladder is molded in the
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formed between the flexible bladder and the rigid vial for sealing the
fluid-receiving chanber. The seal includes a first protuberance extending
radially outwardly on an outer surface of the flexible bladder, and a
second protuberance axially spaced relative to the first 15 protuberance and
ext endi nd’Q #4%Py i nwardly on an inner surface of the bldﬁagwynﬁﬁ@”first
and second protuberances are subject to radial conpression to seal the
interface between the flexible bladder and rigid vial. Preferably, the

fir St PERLUREIARAR XL ENS AR Yhe ABIRH! BLaaRSHlIRRREASUAE B f:0finbliany adder
and defines an outer annul ar sea I ng sur ace e 'second  protuberance
ext ends _ about an i.ph sur.face of the bl.adder d defin n
e 2 SRHIA] Rl LRI et s g R RS a D PO T B
defines a tapered surface for directing bladder material in approximtely

t he drrecmwm@CbmnbheME@bendmpﬁaﬁaméﬁaﬂﬁgebbddmhereby facilitate maintaining
a fluid-tight seal in the event of bladder nmaterial creep. The seal

preferably furthep dunehiyptefarqieshphiimaht 41 Be aRpexskeeAding cabptidesamuaen end
of the WD 02/10122 PCT/ 1JS01/ 16039 fl exible bladder and subject to axia

Sioglpb':r e:sr%dg?)gidflg Ay &E&l%h{l}%gﬁéﬂ Qfghttl?@ﬂhlr&tr% dig6s cﬂglﬁqﬁgf—fgcé{}ﬁpr@ aaﬁiﬂﬁr and rigid

I Spenser resent 1 nven ron=fu Ises a plug
recei vabl e thin_an open end of the rigid vial and epngageable with at
| east oWée‘ES?aN{llﬁ’é’”f fngftf%SF?bFP%%?br?@ %Ofiﬁr‘ﬁ%lﬁgr’%ﬁ%‘é’zecg @rf?‘rlgﬁf’@m‘?“%%r essi ng
the protuberances to seal the interface between the flexible bladder and
ri gi d vivah theThenpfanglidefrigtbs patsageakthe pnmpap dntditheretirengh mdbpgheritmgfthei d
comuni cation with the interior chanber of the flexible bladder. Preferably,

a t wo- Witdsao¥ alf Vigidfin theorfhosipefis@ttions The Rk &ehy wl¥d iiptefe@BRLdhaed bpa bet ween
the interior chanber of the flexible bladder and t e aperture of the plug

for pr eﬁ’o%%% é}ﬁi Qle‘-‘c%%“&le?% ﬂoﬂﬂe EE SR LGy the va%@a:rm of the

bl adder I'ent at nos en a press ent across the
t wo-way. vg} Ies gn a threshold | evel . The tmo mey val ve preferably
i s 10 orfis aByO F@%@BP% C@ffhul ar prot uberance extending radially inwardly
froman inner peripheral surface of the flexible bladder, and englageabl e
with an annul ar sUkq prgéerest dispengsrgg the present invention further compnses a sea

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

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



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

pr ot uberance defines axially-opposed surfaces that taper inwardly in the
radial direction to facilitate flexing of the protuberance in response to
the pre ne.dhiferential across the protuberance exceedi 08!
predete?ﬁggééﬂ"%hreshold | evel . The fl exi bl e bl adder of tEgT;.syéﬁéér
further defines an open end and a closed 20 end, and is novabl e between a
col | apsed condition and an expanded condition. Upon expansion of the

f1 exi bilexibleddpsider ardbybiasbtocaiitlansuressmdot futher prabing He Bgiarédgtwesadhei on,
the flexible bladder and rigid vial define an annul ar gap therebetween. In a
cur r endlhdder pnétid edl.enbodi nent, the annul ar gap defines an increasing wdth
in the axial direction from the open end toward the closed end of the

f1 exi bl e bl adder; i bl b4 . L 3 ; 2
ber U0/ - ae0gs. T Sispfifseté ﬁ?%@fév’?ﬂﬁﬁ“?%‘%%efﬁlhﬁ5%8“&’3%%%?%’ W REIE2 der

Preferably, the flexihle. bladder initiglly contacts t ri gi d,vi al .adj acent
o or Reaf aniabep saf o Tisme Tt S abdrertOle e el bt Ee Brdleny efpages "t he
rigid vial in the axial direction fromthe open end toward the closed end
of >t heprpiubgiapres for sty coimpyedsuta thepreinpriaries o seabiheonteriacs detveendleor dance
with a 5 preferred enbodi nent of the dispenser, the flexible bladder defines
an extfaxidle biaidehatdgyid vidl. dhe ghpaddaes apkdittone apertiie thdrefhedonghah fikéd i nes an
i nternal norphol ogy, and the external and internal norphol ogies are

Subst A ALLYA (W RATR hRIEASKERN AL LD BreBladdes thowasont of Mbly

contact the rigid vi stanti a i mnate any d space’in the
| ui d-_ receiyi chanber therehetween. 10 In cordance with a preferred

bbodi VTR Che ERBS e S b RS AT bR P e Loe ARErBESiEHe ces a
piston, and a slide for slidably receiving the piston therein, At |east one
of t hdllble blrddayandibe gpertise p§ thead hp i capieatipg flatd sanmgnichBon befsteen e
addition, the piston is nade of a relatively hard material, the slide is
nmdde ahteaior ehahbarelfyhesiibdderahé theadmbianichtmosphere 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

s
thh

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

The flexible bladder of the dispenser further defines an open end and a closed
20 end, and is movable between a collapsed condition and an expanded condition. Upon
expansion of the flexible bladder from the collapsed condition into the expanded condition,
the flexible bladder and rigid vial define an annular gap therebetween. In’a currently
preferred embodiment, the annular gap defines an increasing width in the axial direction from

the open end toward the closed end of the flexible bladder, to facilitate removal of fluid from
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t he piston causes a conpression zone of the slide to flex outwardly upon
novi ng at | east one 15 of the piston and the slide relative to the other to
thereby effect a fluid-tight seal between the piston and slide. In
addition, formng the slide froma relatively flexible material allows the
slide toWe02d¢add integral with a nozzle, such as by nol dPEHUSHESH§H
conponents in a single part, wherein the integral nozzle and slide may be
rel eased froma core pin by injecting pressured air therebetween. 20 The

di spensgg fRfid e Rheeebdr E@ﬂ%hﬁ‘&bwne&f%@l?ﬂaﬁdéru'Ptxé‘t@fabﬁp R 1 SE5le HRRAEr f OF
controlling the flexible bladder to collapse into a pré eternlned col | apsed
condi tion, n one Qdj e present Lnve s for

cont rol zlnluf%]y BT eélgb‘# Wg?cﬁ n&)? (I)lerbegr f?ﬁﬂgilﬂﬁfg%béﬁa G y into
the interior chanmber of the erX|bIe bl adder far confornabl contactlng t he
f1 exi bl EOBTessiNely qmgagesdbt napswalindhewnal qirecap ey the @ra@apmﬁa%ﬁvam therpéogsdesent
-7 WO 02/40122 PCT/USO1 /-46039 invention, the neans for controlling is

def i nederhyofahe lfleathic bladdaxvied fuythet exgatied fsuedfacdso di s&cortnceuwitly af or med i n
the flexible bladder. In accordance with another enbodi nent of the present

i nvent i &@fe&elaeerﬁt%&?fmeh%tpé agg&{sef %h@ﬁ@épﬂe%lmdepééfnﬁsaﬁ@%mﬁ &b-olgeneedl e

or like injection nenb ntro ucing a 5 predeterm ned subs ance into

the fluid-receivin ) enbodi e flexible

ol udeb i FpRRye dp%?‘ﬁ?l?ﬁ" ﬁﬁﬁg%l@ M S ASETRERR oy e ShEUR R e
application of thermal energLn thereto and conpatible with the substance to
be receinizERlReRRALOEHS 2Fq Sbglanfialbeihgisagech éh%@ry allongthg fssibdmblagiarts on
overlying the first portion and fusible in response to the application of
tther mal ceafiemngably bertecidhe Mpidsyialtdnd sabstomibljyadimione anphitassphbeinfthe flmid-on of 10
a substantially fluid-tight seal between the flexible bladder and

f1 ui d- reegiipNGagibBRfcteRvéen. F €9i on thereof penetrated by the needle or
i ke injection nmenber. In one enbodi ment of the present |nvent|on t he

rat Qi al . ana. t ha thrhnere: PR e AEERRLAR bt el R B AT s

vul cani zed r.ubber
of the dispenser comprises a piston, and a slide for slidably receiving the piston therein. At

rned of

least one of the piston and the slide is reciprocable relative to the other. In addition, the
piston is made of a relatively hard material, the slide is made of a relatively soft material, and
the piston causes a compression zone of the slide to flex outwardly upon moving at least one

15  of the piston and the slide relative to the other to thereby effect a fluid-tight seal between the
piston and slide. In addition, forming the slide from a relatively flexible material allows the
slide to be formed integral with a nozzle, such as by molding the two components in a single
part, wherein the integral nozzle and slide may be released from a core pin by injecting
pressured air therebetween.

20 The dispenser of the present invention p;referably further comprises means for
controlling the flexible bladder to collapse into a predetermined collapsed condition. In one
embodiment of the present invention, the means for controlling includes a plurality of legs
extending axially inwardly into the interior chamber of the flexible bladder for conformably

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

-



One advant age of the dispenser of the present invention is that the pressure
15 differential between the fluid-receiving chanber and the internal chanber
of the bl adder and anbi ent atnosphere substantially prevents the ingress of
air or other gases or vapors through the flexible bladder, or otherw se

i nto thewlgi@iecei ving chanber. As a result, the di spensargusiischde
present invention may nmaintain the nedi canents or ot her substances contai ned

therein in an airless condition throughout substantial periods of storage,
shelf Life _.and/or use. 20 ordin . the. di spenser f the, present

hvent FHITEPE BamePES FuePytunE ST Wor o SR et bR R eces of
non- preserved nedi canents or ot her substances requiring storage in an

ai r | esdissorfautivoermad ot heflesdlabladérs of the di spensers of the present
invention is that the seal. forned between the flexible bladder and the

rigid vial radi allhycestdageivati snodhéregiidihentroftties prabent 18venBof 2thd AlkRd]e
PCT/ US01/ 46089 of the flexible bladder to persistently maintain a

fluid- %}a_%Fl&r 3% al{lﬁgf‘gﬂlslgééne‘&fateﬁw gg%%ﬁ’e & m&[‘iﬁjecﬂ@ﬁ ?x{én%er‘i*«;ﬁr ihﬂ%g%rlr%ﬁ%%t orage

or shel Ife o e nser. I'tion, e one-way val ve yed in

107 0 PFBEISFPG “CRSABE Sioas AT ERR FPLER| BUCEHEPPRBRAT RO UGRB  he

storage, shelf-life and/or 5 use of the dispenser. Yet another advantage of
t he di Spddermsivges e fastpodarfubsiayialy pfside tthresporse da tiweapphieatiadetanent  or
ot her substance is maintained in an airless condition in the fluid-

recei vitigmehaispey thetd1e atld sREHARS wilthd utssede tbe/tectivad ithamiheoflhignt at i on,
and furthernore, may be used in low gravity environnents. 10 Anot her

:gdvant agei ot o E)g%lgél-ggﬁ}?gcﬁn@fyo&i%ﬁ or\)/[e?}siﬁ ?li@%@gggﬁﬁﬂ andl fﬁglalte i{'x?@sr%{l%: i ble

B
bl adder prefer ines an external” nBrp y substantr al Ing the

i nternal mor hoko oﬁ Hhe_ri %g viqhh_ﬁgea re ul%, t he kg% ipheaglad er my
expand CHAPPUEEHTLITUERY COFERATTRe TG e orar PRGBSI REEPR Lo
bet ween these two parts and, in ) ) )

10  asubstantially fluid-tight seal between the flexible bladder and fluid-receiving chamber in a
region thereof penetrated by the needle or like injection member. In one embodiment of the
present invention, the second portion is formed of either a thermoplastic or an elastomeric
material, and the bladder, including the first portion thereof, is formed of vulcanized rubber.

One advantage of the dispenser of the present invention is that the pressure

15  differential between the fluid-receiving chamber and the internal chamber of the bladder and
ambient atmosphere substantially prevents the ingress of air or other gases or vapors through
the flexible bladder, or otherwise into the fluid-receiving chamber. As a result, the dispensers
of the present invention may maintain the medicaments or other substances contained therein
in an airless condition throughout substantial periods of storage, shelf life and/or use.

20 Accordingly, the dispensers of the present invention are particularly well suited for
dispensing multiple doses of non-preserved medicaments or other substances requiring
storage 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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turn, elimnate any dead space within the fluid-receiving chanber. 15 Yet
anot her advant age of the di spensers of the present invention is that the

t wo-way val ve coupled in fluid communi cati on between the interior chanber of
the fl exi bl er and the anbi ent atnosphere prevents nge of
gases or va‘ggrogk g’étjween the interior chanber of the bl adgg?mas%&g@nbi ent

at nosphere, provided the pressure differential across the valve is |ess
than a predetermined |level. As a result, the . two-way valve creates a 20

rel ativel §f ‘E‘F dpxiblehladdst tmersisiendy anapptainiafluidrieht sead reeardlesy ghawroresp of e

flexi ble bladder, thus insulating the interior chanber fromfluctuations in
pressure mattiel dusingithe storagson shelf-difvidhe dispansass hedditicantheoneweal yalverr t her
preventing the ingress of gas or vapors into the fluid- receiving chanber.
-9 WO 02/ énphyedadmthe pefarte efbodifdehts of tisjpessers imvedtiamfoatheragaistan thenfiuigr esent
invention will becone apparent in view of the follow ng detailed description

and acconmgssiylng@hahbsy in g hermdBcalBt schled eonditidrothrodfhdud ehelicaydengrlfflifand/or S a
.partially broken-away, perspective view of an ocular treatnent 5 apparatus
havi ngsa diegremsaispengnt ed therein in accordance with a preferred enbodi nent
of the present invention. FIG IAis aviewsimlar to FIG 1 absent the

di spenser . FI.G 1 BybuBuBFARRAGH oo tigdls S16e RULAELLARRNTRRE apparatus

of FIG 1. FIG 1 'S an ex In pers I Ve, e ocul ar
t r eat ment arat us,. 10

el evat | on?eag % eemSgiﬁ?rﬁ?anOF g%%nsé‘ﬁ%tgmﬁgslp%?l i Idilf g}r;"i‘i&)ég If%gcggﬁvféﬂézﬂqﬁg' Zi Siede
ol oval | el MhEtaRELL bt A sesthon. L ustEallng L i her sl e
Wherein t Qleay be used in low gravity environments.

10 Another advantage of the dispensers of the present invention is that the
flexible bladder preferably defines an external morphology substantially matching the
internal morphology of the rigid vial. As a result, the flexible bladder may expand and
conformably contact the rigid vial throughout the interface between these two parts and, in
turn, eliminate any dead space within the fluid-receiving chamber.

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

20  relatively stable micro-atmosphere within the interior chamber of the flexible bladder, thus
insulating the interior chamber from fluctuations in pressure and/or humidity in the ambient

atmosphere and thereby further preventing the ingress of gas or vapors into the fluid-

receiving chamber.



15 punp assenbly is disposed in a closed position. FIG 3 is a viewsimlar
to that of FIG 2, although the dispenser is rotated 90 with respect to its
orientation in FIG 2, and the punp assenbly is disposed in an extended
position. Ry&odoitbs a central cross-sectional view taken acangog46089

| ongi tudi nal axis of a 20 piston of the punp assenbly of FIG 1. FIG 5 is
a front elevational view of a tip of a nozzle of the punp assenbly of FIG

Fia 5 -10 Vo 82?9@1%%9@%4&4%{#%8@%%%38&% it BT Bt bt f ©
Cross-section |tud| nal. s.of a slide or body of
the punp é{kegvecﬁjﬁ}i‘i/fﬁf’ gépl g i 1°aﬁa F%‘i"mpﬁﬁy%%é‘@mlf% ly the conpression
zone. FIG 8 is a central cross-sectional view taken along a |ongitudinal
axis of a 5 flexible pump cgver of ,tpe D assenbly of FIGS. 2 and 3, and

illustrating the manner in :'w- SSCHRUAR APSESTANINEY ends fromthe tip of the
nozzle to the rigi dlél(% 3I and f| %Jred to al l,.ow {,em ocal novenent of
t he pi ston connecte lfﬁBmy neaway, pEspective iew of an, eadmethnal vi ew

taken al ong a Iongltudl nal axis of the rigid vial of the di spenser of FIGS.
2 and 3. ety hayingjastispenien mengled thereaingrccerdpse tite rseferrpberbodiment of | G 9
showi ng a rear nounting portion for receiving the bladder of FIG 10. FIG
10 i s a cthetpresent inyepsisn.secti onal view taken along a |ongitudinal axis of the
bl adder of the dispenser of FIGS. 2 and 3 showing in this configuration a

t hree-ribbed st r ucFIi@.aAns aviesiesimilar taFIGVE dbent headistenset.0 col | apse into a
predeterm ned col | apsed condition. 15 FIG 10A is an enlarged view of a

D(OV tion of the bl adei. 18fis rbémspekfive view of the ocular treatment apparatus of FIG. 1.
FIG. 1C is an exploded view, in perspective, of the ocular treatment apparatus
10 of FIG. 1B.
FIG. 1D is an exploded view, in side elevation, of the ocular treatment
apparatus of FIG. 1B.
FIG. 2 is a side elevational view, partly in section, illustrating in further detail
the dispenser of FIG. 1 including the pump assembly, vial and a bladder and wherein the
15  pump assembly is disposed in a closed position.
FIG. 3 is a view similar to that of FIG. 2, although the dispenser is rotated 90°
( with respect to its orientation in FIG. 2, and the pump assembly is disposed in an extended
position.
FIG. 4 is a central cross-sectional view taken along a longitudinal axis of a
20 piston of the pump assembly of FIG. 1.
FIG. 5 is a front elevational view of a tip of a nozzle of the pump assembly of

FIG. 1.

FIG. 6 is a longitudinal cross-sectional view taken along line 6-6 of FIG. 5.
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FIG 10Bis 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

bl adder of FIG 10. FIG 12 is a schenmatical view showi ng, in cross
section, angbhgioienbodi rent 20 of the bl adder of the di sperasoy/wbsoFl GS. 2
and 3 disposed within the rigid vial and including elongated

di scontinuities or elongation buffers disposed in an outer wall of the

bl adder to facilit t. he chords
of the respective aﬁtg§719%5%%g%iﬁ%tawl&&%&gggg&@f%%%gr&gaa top
plan vie e e r.ear e of, the inner

bl adder )?P‘%o(?r%o% @%Eﬁ%&aﬁ%yﬁé{}%&@ ] SOTRUER o5 1a}lyél?d vial and rear
plug to hernetically seal the dispenser of FIGS. 2 and 3. FIG 14 is a
secti onal “OPBWSBM4RE rear plug taken along line 14-14 of FIG 13. 5 FIG
14A is an enl argeda]?ortlon of the rear plug of FIG 14 showi ng further
detail of an annul afIG8dea gentral erpsstysetiqpalidew kasalong Alwgipdind agigehei al si de
el evational views, partly in section, showing the reduction in volune of

flui d and flegiblegmpprodvergpfeheppmsp assenoily bNEIGS] 2dold3, and itstrafing the masherin f ul | and
enpty conditions of the dispenser of FIG 1, respectively. 10 FIGS. 16A-C

are sequerihichlth&paep &iv@ﬂé&&elﬂi@éﬂonvmeﬁ? of hahbie forth&Agidividd and Revafifredtbe st eps
of assenbling the bladder to the vial during sterilization and filling of

the di speRgsy recirodal %verﬁerﬁ'&@t}é plslt:dncéonﬂe?:tc'dsto theRg41spective view of anot her
enbodi nent of a di spenser of present invention. 15 FIG 18 is an end

et e o o AR gk PR AL,
rigid vial of the dispenser of FIGS. 2 and 3.
10 FIG. 9A is an enlarged view of a portion of the vial of FIG. 9 showing a rear
mounting portion for receiving the bladder of FIG. 10.

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

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

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

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

FIG. 12 is a schematical view showing, in cross section, another embodiment

20  ofthe bladder of the dispenser of FIGS. 2 and 3 disposed within the rigid vial and including

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

facilitate the collapse of the arcs that pass through the chords of the respective arcs.
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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 Q\flob:i/&lzzzl FIG 23 is a partial, enlarged crosgcgfchifmal Vview of
the rear plug of FIG 21. -12 WD 02/40122 PCT/US01/ 46089 Fig. 24 is a

partial, cross-sectional view of the axially-extending and radially

pr oj ect i ng legs of the rear pI of FIG 21 illustrating the flexible

bl adder conf or mabl yFIGeA & 195 qu"é@@hﬂ?a{ﬂ@gﬁ%@@%@ ??F«S&hecrﬁﬁe&ﬁ%d
condition. FIG 25 is a partial, cross-sectional view of the |egs of the
rear pl ugthgiener Slagiderdyderming asmqulwgp@ staichirabriween the ripid vaad paheranplesindi ti on.

FIG 26 is a cross-sectional view of the flexible bladder of the dispenser
of FIG hétmeftally seal thesdispepsartof BIGS.&HndBged cross-sectional view of a .
portion of the flexible bladder of FIG 26. 10 FIG 28 is a front

el evational view of FIGhe4 isH @gtical viewzf ¢heatadt phlg taleencllongliize 14t 19pgPs@risof FI G
17. FIG 29 is a cross-sectional view of the integral nozzle and slide taken

along s5line 29-29 omcfh@@&enlfdrgadﬁ&m&oﬁhéﬂeﬁepwé@m D ghowih 7gﬂmslaérthe _
integral piston and rigid vial the 15 dispenser of FIG 1 FIG 31 is a

partial, ﬁétﬁiféfaﬁ%hhﬂf‘ﬁhe%hﬁﬁfﬁ% 1& integral piston and rigid vial of FIG

30. FI G 32 1S cross-sectiona VI ew of the flexible nozzle cover and

bel lows of the di SHESS %A-(H are sequer]ma'l side elevational views, partly in section, showing

the reduction in volume of fluid and corresponding expansion of the bladder in the full, half-
full and empty conditions of the dispenser of FIG. 1, respectively.
10 FIGS. 16A-C are sequential side elevational views, partly in section, showing
the steps of assembling the bladder to the vial during sterilization and filling of the dispenser
of FIGS. 2 and 3.
FIG. 17 is a perspective view of another embodiment of a dispenser of the
present invention.
15 FIG. 18 is an end elevational view of the dispenser of FIG. 17.
FIG. 19 is a cross-sectional view of the dispenser of FIGS. 17 and 18 taken
along line 19-19 of FIG. 18.
FIG. 20 is a cross-sectional view of the dispenser of FIGS. 17 and 18 taken
along line 20-20 of FIG. 18.
20 FIG. 21 is a perspective view of the rear plug of the dispenser of FIG. 17.
FIG. 22 is cross-sectional view of the rear plug of FIG. 21.

FIG. 23 is a partial, enlarged cross-sectional view of the rear plug of FIG. 21.
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20 FIG 33 is a cross-sectional view of another enbodi nent of the di spenser
of the present invention including a reseal able portion on the flexible

bl adder for inserting a needle or like injection nmenber therethrough to
fill the diwpensmez2z with a medi canent or other substance, pamased/dcossi ng t he
needl e holes to be sealed by application of thermal energy thereto. -13 WO
02/ 40122 PCTNSO01/ 46089 Detail ed Description of the Preferred Enbodi nents In

FIG 1, there is shaynpn %Hlaf‘%rotsé-E@cEiHEa{iEfq@i&%{x@%&ﬂ;ﬁ&%@%nﬁ& réﬁ?al%?ed in

conjunction with a dr spensér, shown genera ance th the

present invention. seen. in s nd | A A he treatment. apparatus 8
conpri Sespgjﬁgﬁg%%gaO@Sg%plug%Eé@é lé‘éﬁ%@g%@?ﬂtﬂ(@%ﬂ% & n&%’% Ysecti on,
and defines an interior cavity 14 anﬂ an eye. . cover 16. Atrigger 18 is
pi vot al | y eREGEME helgesin thepredsiermped cgliansed g 12 via a hinge 22, and
includes at the other end an arm portion 24 defining a slot 25. As shown
best in FIG 1A  aFiSi-@53%a partig], Gipssesectiopal yew ok g llsgsoé thgireat Plustarin t he sl ot
25, and the wheel 27 is rotatably nounted on the interior wall of the
housi n§ 1Bladdks ilbustratingsthn bladdéFlitthe Bxpanded ¢condigiper 18 is 10 el ongated and
conprises finger grooves 28 for a confortable fit with, e.g., a patient's
hand. An appr oxi meFI. 26 lis sfragedctimpal vigw af the3Rxibie Bladderlbfithe ésponed ofit one end
to a post 29 projecting inwardly fromthe interior wall of the housing 12,
and the spigng. armdefines 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 ry : [« i yelid 15
depressor 36 is pi V%Pt@é??;iﬁ%ﬁ%’e@%@é&}rﬁg%&g{o&%hﬁ%ﬁ? ﬁa{e)ﬁgﬁgﬁ 81?&% ﬂéahlgusi ng 12
édj acent Bd&el?ng gcover 16, and includes a hook 40 fixedly secured to the
wheel 27 tor pivotally noving the eyelid depressor upon actuating the
trigg 18. In use, eye.cover 16 is placed adjacent to the.tissue
surroiﬁdi ng the eyd Itc{]/\ﬁg %ﬁ@té&&ﬁp&%ﬁ\?gg@&m’[ le‘f?éaﬁiaﬂ(gswﬁé’f%hfessue
adj acent to the qcul ar cul -de-sac. Upon

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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20 squeezing the trigger 18, the eyelid depressor 36 rotates in the
direction of the arrow 41, and in tamnoves the tissue adjacent to the eye
to expose the ocular cul-de-sac. Rotation of the eyelid depressor 36 is
caused by tweoph@er 27 which al so uncovers a nozzle 42 fompgarysai/4codve

adj acent end of the dispenser 10. Sinultaneously, the spring arm 30 forces
the rim34 of the dispenser 10 away fromthe fixed nozzle 42 to thereby

prinme the punp of the 'éﬂ DS erintid o‘ilh%%egnze.{d@&l T Cé];{sUSOU 46089

described in further : ger 18 and

correspondi ngly ex i i ol I he free
end 32 of the spri nfélef]‘z}?}mﬁ'gt&yags\/%ﬁtaﬁgp?@lgﬁgeg%égggéb#@e%%}fl%bﬁgd{rnl m 34 of
t he di spenser t.o there rel ease the t ed dispenser . .fromthe spring
rm he o Spaen Wi pebit Pah RERLY o510 gh PR thiF aPRY t he. 5
nozzl e 42, as_ described further_ below the extended di spenser ¢ontracts or
moves bacRIVEBNRR oS SepRINFISS: & anch A, thereatment appargus 8 sompries @ dpwsing Mdirtdosage
of medi canent (or other substance) fromthe nozzle and into the ocular

cul - deSsaenagtbe gprerallyddshapeg én crppresectionhand defines andpteripeeayife 44 enxfbangyal ar
treatnment apparatus 8 fromhis or her eye and rel eases the trigger 18, the
spring ar codd 1auAdrigger d 8lid pivotellyiconnedial atbae end 2f) toahe imusingd 2 iviage Ipogei X2, on as
shown in FIG 1 with 10 the free end 32 engaging the rim 34. The force
exerted bynd feludeydt (e calidnedd anl pEpdribn2ddfhing 4516t125. AsisfowabespIIIGL OA, al so
rotatably drives the wheel 27 in the direction opposite that of the arrow

41 and, i g piddof SGRREST fsTke8ly 8bdutbddRRILER Qlot 36, n@ thedivhtel2 B réth@bl9r | gi nal
position, as shown. The ocul ar treatnment apparatus is then ready to

di spense ALDEbn BSHEHE! Fh6tih. HA3RG920%TodisCaNR Mo of tﬁgthg erlp QUi d

cont ai ned therern. er exanp ocular treatnerit apparatus that may
enpl oy ~t he, di nser_ 10 e descri in U.S ent, Nos. 4.981,479 and

6 0391854 SoRpR T Y ompb s Jiraf F55Voh 28 ToreBorpiaeels H e, S e MR LERE  On and
are hereby incorporated. b ef.erence. a rt of the resent di.scl osure.
Accor di nglP SPBRXIRASIL-aEsLARTiE 470 SREEDY Srvercctt ans AR AP the

pertinent art based gn the teachings herein, the dispensers of the present
i nvent i onPrigFtipginwardly 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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0 utilized in any of nunerous different apparatus or systens to facilitate
hol di ng and di spensing nedi canents or other fluids, |iquids or other
substances contained therein, such as nasal inhalers. Referring now to
FIGS. 2 andV@02/41122 di spenser 10 is shown partly in cross PEEAISPINHE0
illustrate the internal conponents thereof. The di spenser 10 is generally
cylindrical -15 WO 02/40122 PCT/ US01/46089 in outer configuration and
conpr i sesddctibediin gtentidisil bdlowa Upen squatding the Giger 1 ®dndxdrrespraldiaglyf | exi bl e
bl adder 54 disposed within a main fluid chanber 55 of the vial. The punp
assenbl y eathdedRE UBFshser 101 wiklah thetholifhg Q,Weﬁﬂnagﬂéfﬁﬂ%ﬁﬁdmrﬂﬂb doses of
medi caments or other” substances contained wthin the fluid chanber 55, a
slide or 3 F r VA : j i ining a
e g%ég}{egagmggg fo8nd (RE B4 éﬁ;e difRh&k: B HERbPHIUALRUMARK

predet erm ne punp " cover 62 formng with

a nozzle 38 a _one- val ve at, t he di spensi ng .t.i . r1.09= |4

bel | ows 1 GePSirRarorh e ariiaimy i Dieelth A0ER M SofiRy BB DR L e
other to eject _a dose. of dj cament or er substance through.the nozzl e,
ot o £ orgted] wfesciined SrdRbheIaR: B eRer) AbeRtEpaRran ot HES tHtk Opn

rel easing the predeterm ned dose. The_ nozzle 58 10 hernetically seals the
di spensi nigenpzEigand; paum; mirapesa Predatprmined desage af madipErenh£en Abrawstagse) ot her
substance therethrough. Referring now also to FIG 4, the piston 56 may be
conposed fiémamgnataleabd énto thedewnint dikiesanefithe iset’s eyalchenswhenghewsei ¢ subst ance
and, preferably, the material is suitable for wuse in connection with

medi camenitemovés thel bl tesatimmene appatratusss forh hiv ol Gersdyle ying odleastshilie eripger IBnthe 15

pi ston 56 conprises a base portion 64, an elongated portion 66 extending

firom t he §Ame arP a0 hinomalichlly Mtms 16 Rrigthal BPFegtifpSoodftiof s Efovin'in FI@] Owith
comuni cation with the main fluid chanber 55. The base portion 64 is

gener g | yidipR€ end $Perlghoifl! tiferidh 84T THMRLS RErtedYAnE YPHHe HHES0 Bofk RABERE NI

flange 70, an annul ar founting portion 72, a first® annular groove 74, and a

second anpylalo B0 fioh G153 RBEARLY AR ElYEbal A 48 dlcdAbrbbliRndbFitkar

groove an

arrow 41 and, in turn, causes the eyelid depressor 36 to return to its original position, as
shown. The ocular treatment apparatus is then ready to dispense another predetermined
dosage of medicament or other liquid contained therein.

L5 Other examples of ocular treatment apparatus that may employ the dispenser
10 are described in U.S. Patent Nos. 4,981,479 and 6,033,384, which are assigned to the
assignee of the present invention and are hereby incorporated by reference as part of the
present disclosure. Accordingly, as may be recognized by those of ordinary skill in the
pertinent art based on the teachings herein, the dispensers of the present invention may be

)0 utilized in any of numerous different apparatus or systems to facilitate holding and dispensing
medicaments or other fluids, liquids or other substances contained therein, such as nasal
inhalers.

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

section to illustrate the internal components thereof. The dispenser 10 is generally cylindrical
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20 surrounding the inlet end of the central bore 68. The connecting fl ange
70 is configured to engage, e.g., in a snap-lock manner, the vial 52
defining a correspondi ngly di mensi oned nmounting flange 78 (FIG 2). As
shown i n FIV@ 024012he nounting portion 72 and first annul aPCTEISO6e8974
receive an annul ar flange 80 and rib 82, respectively, of the punp cover 62
which is conposed of a flexible nmaterial, as discussed in nore detai

bel ow, an¢h é‘d’ﬂér&bnﬁ?ﬁét@&iﬂanﬂ%@h@risel@ pW¥ap QedeAdl25), BGEAdB0I nABORD52, ah¢amai n
fluid chanber 55 of vial 52. As further shown in FIG 2, when the piston 56
i's assenpbgdletladdBesddigosewithile n%@&gﬂiq cRANLE: 35 oBHRANE. The bﬁnﬁ eGahey

adj acent to the main fldid chanber 55. The second annul ar groove 767t hereby

Lo A S LGS, e R By oper

di sposed w e‘maln 0 preve |l es from

an
passing into, the central .bor 8. h st in, E he_ el ongat ed
o ¢ o cR e cERRin vt R e s S8 28 o blTaTor ipbNGrRHH ! o "5,
and a ferminal end definjng a receptacl ortion 88, The annu|ar groove 84
0 cont | R 15 RuetaeBo apregtranes AGREs SgPRonEemRoeR R < PBRD coal i ng
the piston in contact with the slide 60. The laterally_ extending bore 86 is
in fluid %9etbhfRrmingyitsanogdes8 henecwan valye b theclispansingtin, anép prringdikedj acent
to an annular interior surface 92 of the slide 60 (FIG 3). As shown best
in FI G 4beliows fordlopting tithepthe piston & Bozabaiorbiemayed towand thelother daodject @ 4losea
tapered portion 95 extendi ng between the annular wall 94 and bore 86, and a
pi st on suof medicdfient or othtryupstage thyveghethé nevkzlel &vel to darze eitteBthepistesarthded i n
zore detail below in connection with FIGS. 5 and 6. The annular wall 94
e

fines angenesalyl fon BHerodas upth ieléhgig the pfideERhined 8¥weTHé lobgle 98 st al end, and
slidably engages the annular interior surface 92 of the slide 60 as

descr hpedpdheTRAE AL Hel diPBAHY AP ofAROMESEhER And\bikhts HeBumbed ARdRAAM o N FI G
3, the piston 56°further includes two generally symretrically-1located hook

portions e Bﬁﬁﬁé%rgtﬂ% ortion 97 defines in conbination wth an outer
surface 1 rOS?It e piston % a respective slot 99. As described in nore
det ai |

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 comprisés a base portion 64, an elongated portion 66 extending from the base

portion 64, and a central bore 68 which is in fluid communication with the main fluid
chamber 55. The base portion 64 is generally disc-like in outer configuration, and comprises
a connecting flange 70, an annular mounting portion 72, a first annular groove 74, and a
second annular groove 76 spaced inwardly relative to the first annular groove and
20 surrounding the inlet end of the central bore 68. The connecting flange 70 is configured to
engage, €.g., in a snap-lock manner, the vial 52 defining a correspondingly dimensioned
mounting flange 78 (FIG. 2). As shown in FIG. 2, the mounting portion 72 and first annular
groove 74 receive an annular flange 80 and rib 82, respectively, of the pump cover 62 which

is composed of a flexible material, as discussed in more detail below, and which thereby seals
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?0 below in conjunction with FIG 7, the slide 60 is reciprocally disposed
within the slots 99 for allowng relative novenent of the piston within the
slide upon actuation of the punp. Referring nowto FIGS. 5 and 6, the
nozzl e 58 may daRoeenposed of any suitably durabl e, noldablgsr/simspeat
flexible material (in the configuration wherein the nozzle and body are
made of one piece), such as a plastic material, and currently is conposed
-17 WO 02 f i - Vi ; to be
{02 aRRTRIEEL 46090 51 ARHFRLELRh shPIGI UASh BESREMNG

conpati ble w canments, sSuc materials so e

trademar ks VELEX, and L bot h, owned by t neral. Electric. any of
P ttar el Gesompet 1 e yaS 3 e B3R GHURLRREy S Rl FRR Greatns K bl bR
conpri ses ru ed, copi cal - shape od ortion 98, .and di sc portion
100 a sposst S akicierg aniniar Bgotiot Garte RRHkers fo PRy B A E AR, ng
radially therefrom It will be recognized that .the conical-shaped portion
98 and di &eei¥eARY 2as bubblesimpropstiysispatedivithin the mainluid chambar andto preven

coni cal - shaped portion 98 conprises a tapered outer surface 102, a parti al
centrap béhedublgds frompassingintpibeervirel oo 68.0n 106. The partial central bore
104 termnates at a lever wall 108 which is dinensioned and configured to
all ow fl exing of thés simperted: inFl@r4, 12 edangbted portidd 66 comprsed ian eotulann of t he
arrow 110. The engagenent portion 106 is configured to nmate with the

recept acl grop@s $4, anat&8llPlextehding bsre 86, 28 a télafisdl ehe defali)/ Sreceptalyietidn §8) Wi t h
FIG 4, and conprises a truncated conical configuration termnating in an

engagenenthSanliae ?roH‘@ 84 isonfigirtBlo8deBt d RalfdoEPIG 2)A0dh s ad1BRg Ge PI Ston 56

reaches the end of its stroke upon di spensing a preédeterm ned dose, the

. ‘ ‘ i1 4R kd Il 94
ngagemnen Eeaﬁﬂ%{g@ %ﬁtojn]la cgﬂta#tac gptgé gl%d% 605 ThE Pa?éré(lﬁ?eﬁ@%r 1d§{rgrbores 84 ﬂ m fiiihde wa

and engages t I ston sur o termnate fur novenent. It wll be

hzed that. a J.abl trok I 113 is_defi t
engagairento it prisiot Tl s foriil 48 o8 PRt ot GRE Rl Tt (e
i st 56 i1l in FIG 3, t [ Kk i s defined
byt he a3 Atk SRS bt Assbomaniia, S FRGEI oy B S  on
surface ggﬁnular wall 94, a tapered portion 95 extending between the annular wall 94 and bore 86, and

a piston surface 96 for stopping movement of the nozzle 58 as described in more detail below
in connection with FIGS. 5 and 6. The annular wall 94 defines a generally increasing outer

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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?0 As shown in FIG 6, the disc portion 100 conprises an annul ar nounting
portion 114 for affixably nmounting the nozzle 58 to the punp cover 62 and
slide 60 (FIGS. 2 and 3), and also conprises a slot 116 for the passage of
fluid or otwergygedst ances therethrough. The nounting por tgcaushidsosOMPri ses
an annul ar thickened portion 118 and a neck portion 120 di sposed between a
pair of annular grooves 122 and 124. As shown in -18 WD 02/40122

PCT/ US01/ 46089, .El annul ar. gr n ured to
engage a rf%mriltf’éal W%?lhe pu%f%gg& poebe&m%f@flﬁ%tg céﬁj% 3 Sugfr?m% r slot 124 is
configured to or C i ter ortion 128
of the. s| Mgl A BacH e %@@Wﬂ?é# ar%f%%ﬂﬁi ﬁ%hgma?hy%r 124
defines an annul ar creyvice_ 130, enployed, e.g., for n assenbly of the
sl'ide 60 E@cmé?oynma&ef/ Rittsfield, YA JbgpozzlesSs is pt#%r@b;x é%Pl‘i?d“ QBfpiceeAng
flattened portion 132 of the tapered outer surface 102, and provides fluid
comuni ca¢eemaprises dirnnoatedsconjcabshaped b@ﬂy@ovtmm%a:maedqumqum@omdsc portion
100 to the tapered outer surface. As illustrated in FIG 7, the slide 60
def i ne$ acdaxinlly avithhieigonnabishapyd pertion endoaxsendingfradialty thietefioms Gbsilldrce to t hat
descri bed above with respect to the nozzle 58 (FIGS. 10 5 and 6). As
descri bedreabgigdain tHeebaical-shgpad sootidrodFdnd.dis pottitd 190intks Helnsldsdnbgesies an
annul ar inside surface 92 within which the piston 56 and engagenent portion

106 of thgr RP#EEER. TBe bMcal ShHRATBHAIAIBROMPESKS Ahperdd ovtdtSudaeNOD S Harti)- The

i nside surface 9? defines a boré 134 with a neck portion 136 of reduced

di ameter g 1@@5&@8{%@ érﬁe?ﬁ 54iBRsHd. ! Bl Oneér%%bf?&? 16@#@1&%{@%5&{ api d

i ncrease In dianeter, and econ tran5| tl o Ively gradual

15 i ncrea I rrl stood t hat
during r efg‘fr w%ldfcﬁor‘r;\?/hé%elﬁtd m? Infé‘grgéz %&‘ %e srf%\%atJ tﬂ%tgﬁ%%é{ﬁ romthe
pisto he nIa 4 0 I ston |G 4 J t he
secon ﬂ"ﬁéf i@rr}‘ re\é\ﬁ ?tl.?tp FI aﬂng?ﬁfg'@ﬁb%gg%mé lsf’?fﬁ?g}"fg‘%é%y force
fluid contal ned within the varlable stroke voluyne 113 into the s|ot_116 of

t he nozzqngtetvylgl the receptacle portion 88 of the piston 56, described above in connection with FIG.

4, and comprises a truncated conical configuration terminating in an engagement surface 112.
As illustrated in FIGS. 2 and 3, when the piston 56 reaches the end of its stroke upon
dispensing a predetermined dose, the engagement surface 112 of the nozzle is received within

5  the guide wall 94 and engages the piston surface 96 to terminate further movement. It will be
recognized that a variable stroke volume 113 is defined between the engagement surface 112
of the nozzle 58 and the piston surface 96 of the piston 56. As illustrated in FIG. 3, the
maximum stroke volume is defined by the maximum extension of the engagement surface
112 from the piston surface 96.

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

neck portion 120 disposed between a pair of annular grooves 122 and 124. As shown in
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20 Wth 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
ridge 142 configured to engage the crevice 130 of the nozzle 58. As shown
in Fig. 3, woeeAppsite end of the slide 60 defines a fl @ggrisddfsodohat is

configured to engage the hook portion 97 of the piston 56. -19 WD 02/40122
PCT/ US01/ 46089 FIG 8 depicts a cross-sectional view of the flexible punp

cover 62. | exi bl e coVv 62 be. conpose dur abl e

Coul i oot FIGE 4488, BreanRiliRarsate T2z Sorithued 1o Shas o F1a Sl Bithifovet 62

Pr ef er abl t he cover .62 _is copgposed of a therno-elastic. majerial,
such as aYl’s‘Py Ekeﬁ@f g@@%ﬂ@ﬁ@ﬁ?‘é&%ﬂﬂ@ﬁ@&%ﬂ&%@rcwﬁ@% By FAPREREATON by GLS
5 of Illinois. Oher suitable materials include polyvinylchloride,

3ant opr entFRshendarion 138 g e side 6 (FIGn- chsabpwe in Bl {he aanylarasodvei ng
portion 146, a bellows portion 148, and a nozzle cover 150 which cooperates
with the $2bdefineSar &inGlar 8evico 190, euipthyed,re.) fastdsng\asdembly efthe slisledOitdpthe
further below in connection with FIG 5. As described above in connection

W th £l Ghozkle S$eThenlontl L6 dispbiddadjateft i ofttansd pordion A3MNof the tabtradgete80 t hat
fits within the 10 nounting groove 72 adjacent to the nounting flange 78 of

the vial B@fdcEN62, add proffdes NG Eomtunidafion Bomtthevariable §RolSfol S 1 1 thifupl S

section a truncated conical shape corresponding to the configuration of the

annul ar gf}B(aYs%p%ﬁ'o%f]}?bfigﬂﬂitaﬁie%oﬁ%ﬁnfaﬂ: Because of the resilient nature
[ t 62

of the materi al o% e punp ‘cover , the annular flange 80 may be slightly
oversi zed in order j . i i ] i a and pi ston
22 and thereby, in %%)ﬁ%)“igt&lag dlg%q@vi ?’ﬁﬁ%%ﬂgg%dﬁir&sgfé%%?ﬁy@a ybeseal t he

in fluid chamber 55.(FI 2). The. bell ortion 148 exten en the
Tount | ng. HUPREBRChaB Rkt BECiRtsd Dol SR
serpentine or inversely curled portions 152 which _function to provide
resi | 1&ncy 2h0h 4f deseribied Abgyerned srfeing alsa 9 BIC £othy sidef compaigesanpgnular, 4
sufficient spring-like force to either drive the piston or the nozzle away
from t he Beldesurizeg 920vithin whish theistens $oandresgagementaporivon | Q6ofshernpzale G are

di spensing a predeterm ned dose of a
disposed after assembly of the dispenser 10. The inside surface 92 defines a bore 134 with a

neck portion 136 of reduced diameter disposed between a first transition zone 138 of
relatively rapid increase in diameter, and a second transition zone 140 of relatively gradual

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

20 With reference to FIG. 7 and as described above in connection with FIGS. 5
and 6, the slide 60 defines a terminal end 128 that includes an annular ridge 142 configured to
engage the crevice 130 of the nozzle 58. As shown in Fig. 3, the opposite end of the slide 60

defines a flange 144 that is configured to engage the hook portion 97 of the piston 56.
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medi canment or other substance contained within the chanber 55. Referring
also to FIGS. 2 and 6, the nozzle cover 150, when nounted, is dinensioned
and configured to resiliently engage the nozzle 58 and slide 60. an

includes t M08 2ar rib 126 extending axially froma di SETER ’e@g‘@%nt
portion 156. The di sc engagenent portion 156 is di sposed between a slide -20
WO 02/ 40122 PCT/ USOLI 46089 engagenent portion 158 and a nozzl e body
engagenment porti on HED 8 depikctsrarcrosg-sedtiopaltviewrbf3he flexiblelppmponyéred2h Aoy
engagenent portion 160 is configured to engage the tapered outer surface

102 of t hitexiblz pludrp28vérd2irhey edupniposed of anp durableyresilias @dd flexiblewsferiaylsweh

t herebetween. As can be seen in FIG 8, the cross-sectional thickness of

the nozzl g AngaeeBRimadll PrRikily Thapadysbvey 6ZRCRPERY df A thdi@oNdsid
direction fromthe di sc engagenent portion 156 toward the di spenS| ng tip

161. The gradhabldadscrsas! &dfe'h%ﬁst%&%féo‘?&‘ﬁﬁde}ﬁife%&ﬁ&kmmnt ag

engagenent porfion tat es the release

subst anc he ul ar

i nter fafgce bLh{nween %@%t&fi?g‘ﬁ@éé@éﬂc}f\gdfl %yil]cg%% & engé’gegl% gnd ortion 160 of
t he cover e ta ered urface 102 of. the .no

St ¢ ancoRRe, THF BUEREPTE Oithiugises erartak BSPR SAt aégﬁ?%ﬁp@ﬂ?%’ﬁ% B4R val ve
in the opp05|te dlrectlon in accordance with the teachings of the

bel ow merqZBREEVH o8 FEhich qorperris Pith dae St 116G ALie nievids #n cleic Bl on, as
descri bed above in connection with FIGS. 1 and 1A, novenent of the vi al 52
in the axdeserited fesher belowsnsernertion Wit Fih 55 6As deseribed abovsrin commegiinni withon 15
shown in FIG 2 into the position shown in FIG 3 (or vice versa), e.g., by
act uat i ngFIGhé, the mpystin@Portibn M6ondprises ot dneulanfinga B0 that fits withidtlews fluid into
the variable volune fluid chanber 113 fromthe main fluid chanber 55 via

t he cHNt rrabunbiap grdd¥e 30 ddjasént tetht ynotutingfiingg 78 bothe vidd 52{FIG2). pAsétown in
Referring now also to FIGS. 6 and 8, as the piston 56 noves toward the

%sLo ST e ALl ol el foftrtnd Ercttngit 11 (7
nozzl e bogysSRIRICIRAL alRldrigRidve 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 146 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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160, and then outwardly of the nozzle tip. Further details of punp
assenblies that nmay be wused in the practice of the present invention are
described in U S. Patent Nos. 5,944,702, 5,875,931 and 5, 746,728, which are
assi gned toyplggsgige assignee as the present invention, aggdR6Rchsr eby
expressly incorporated by reference as part of the present disclosure. -21
WO 02/ 40122 PCT/ US01146089 One advantage of the punp configuration of the

illustrated enbodi nent nd, as indi gated b he..arr Lndi catin pat h of
Fluta T hofBeRORLporEoh 1 sE RS £ oraltton el S6iBh AGY REICUFRAG, IS, §
extending in a direction parallel tao the gxis, 154 fromithe variable stroke
Vol ure. 116 15 perleedy prgsebmentaerioadBe inhonf e b Fagasrdic taBgrY PUR BB ¢ hr ough
the slot 116, 5 and between _the one-way val ve formed by the interface of the
nozzl e endStefitbenozplsS8ite thenehy fomm a pormalipwloseds Are-AE VAN icteleBigere r ASEAN aces
132 and 102 of the nozzle body. This relatively straight and snmooth fl uid

f 1 ow pat hbasdeninsFIGh 8, theimoswisectionad thickntss@fithetnoszle bngagemers peitionibf h

relatively little head loss, thus allowing | esser force to dispense the

flui d &ndgatidiyweaeases mcthe atialt diregtiqur feerh e diserehgagemenieportidrel S6ytpreard fthef | ui d
flowto be emtted at the dispensing tip, such 0 as control over drop size,

flow vel Oéi'slfﬁéﬁsing fip 35T. 2V hesradlaATy-debé RingSRb B ¥eddhilQhidkneds 6f thyBbzzRNOt her .
advantage of the 1llustrated punp configuration is that the bellows 148 is

sealed re [ : ' Rl FPkE ; any of
the nedi %:lggtr?r%ér?t%ng? o%ﬁég@gahjbsttgsntgéef cont%%\%&g@%%nﬁei ﬁtgaf:sﬁgérfrbangé %}SfS rom
col l ecting i en t bel | t i : | i.de. As can
be seen, gﬂ%-wa H%Q%?O% f'@g& ?%ﬁlo%hég’c r n‘fslgr\éﬁng% blﬁugqe?li %%’%ﬁél gé‘?’%ﬁ;élg f\7?/een t he
piston and the slide, thus eventing any fluid fromfl.,ow.ng therethrough
Bhd it o Berebiabresimeat retii B0 B qol A ereccaaoEReR L0riiche=2if S
interfaces_of . the coyer 62, nozzle 58 and slide 60, including, fluid-tight
seal s1&t vhie simuliznegusisprsyenting air|or giher gasesdrunBeing duerghthe savem thte cover
and the slide 60, and at the interface of the annular rib_ 126 of the cover
and the aPpRoisgdiggeigany i acpordancerwigh the seathings®f thedbeloat-mentigngd melgntso FI GS. 9 and

9A, the vial 52 is preferably conposed of a
incorporated by reference herein.

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

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

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

20 flattened surface 132, between the tapered surface 102 and nozzle body engagement portion
160, and then outwardly of the nozzle tip. Further details of pump assemblies that may be
used in the practice of the present invention are described in U.S. Patent Nos. 5,944,702,
5,875,931 and 5,746,728, which are assigned to the same assignee as the present invention,

and are hereby expressly incorporated by reference as part of the present disclosure.
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suitably rigid and nol dable material, such as a rigid polyneric materi al,
e.g., polycarbonate or polyvinylehloride. Preferably, this material is
selected to be conpatible with a wide variety of nedicanents, such as that
sol d under woazuéiagiemar k Lexan of the General Electric Cacaarsei/ieosy of
Pittsfield, MA. The vial 52 is tubular in configuration and conprises an
outer -22 WD 02/40122 PCT/ USO01/ 46089 wall 77 that defines the main fluid

hanber 55, th ' 8 di | [ 4 [

wih F S 2 and 4, OutERAE SR plAT AR cEatly? RS A BROMR B IAR | O
it d .of ial r.el.ati t h ti. I 78. . Th in fluid

Chanber 58 Pt E e BroprSafinetng ek PEpER G Fick 0N e e g |

predeterm ned quantity of a fluid tg be 5 dispensed, such as a di canent,

al ong wi ¢ B e Srghtpathesisndand 2 ectipp garaligl toy he a4 5t Bom thagprablectks bel ow
The mounting flange 78 includes an annular ridge 164 for nmounting the vial
52 into seeltingdlamyaviéeriaperedisurfacehef the endagemeny pertien 106 tigough) thgslgt pléevent i ng
novenent of the cover during use of the dispenser 10. As seen in FIGS. 2
and 3,5t handbetveéanrie prerwayovalvelféfinaf byt the imterfoaee obthe nezzdwmengagenticat pdréiomibéh t he
base 64 of the piston 56 and the rigid vial 52 10 to forma fluid-tight
seal . As pfa¥Boven afd e téred biiRr ARMIGEAN3I2GAANOT b the neL1d bodp. T reletifely ses a
tapered end 166 and a peripheral groove 168 spaced inwardly therefromon an

| ncr eas edgthi ABhH @ EmodiR HhidFTbw féth alffivsHhe g&aﬁedrﬂlﬁw% ﬂ&@t}ﬁﬁlgfmﬁe/ﬁ&ﬂé i
engagi ng the flexible bladder” 54 (FIG 2).” As described Turther below the

i ncreased. gl t i 7 3 i : j to all ow

ner et i RO s B 100 b o R 1B GRL: o AR e s VbRl 0 Ol o 52
al so dgscribed further  bel an nylar ooV 74.1s.provi ded for

ot ont | onCRTHE e coR gfexth e pFIRY i T RE e o e RirPRem st sued

Referring now to Fl 10, the flexible bl adder. 54 may be conposed of any

sui tall)¢ y 19 5oR1s) %’eﬁ&"g rsiZ&IéO"%ﬁ‘Rﬁo ¥ e PP o;ggfspﬁe'gara(%gaftp@, ey operties to

prevent the passage 20 therethrough of vapor, noisture and _gas. For ease of

manuf act ure, the na}’@rap@{hermdgqr@gg@g §he illustrated pump configuration is that the bellows

Y

148 is sealed relative to the variable-stroke volume 113 to thereby prevent any of the
medicament or other substance contained within the chamber 55 from collecting in the space
between the bellows and the piston or slide. As can be seen, the o-ring or like seal 90 forms a

5  fluid-tight seal between the piston and the slide, thus preventing any fluid from flowing
therethrough and into the bellows. Similarly, fluid-tight seals are formed at the interfaces of
the cover 62, nozzle 58 and slide 60, including fluid-tight seals at the interfaces of the slide
engagement portion 158 of the cover aﬁd the slide 60, and at the interface of the annular rib
126 of the cover and the annular groove 122 of the nozzle 58.

20 Referring now to FIGS. 9 and 9A, the vial 52 is preferably composed of a
suitably rigid and moldable material, such as a rigid polymeric material, e.g., polycarbonate
or polyvinylchloride. Preferably, this material is selected to be compatible with a wide
variety of medicaments, such as that sold under the trademark Lexan of the General Electric

Corporation of Pittsfield, MA. The vial 52 is tubular in configuration and comprises an outer
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may be nol ded and is conpatible with a wide variety of nedi canents or other
substances to be contained within the chanber 55, and therefore in a
preferred enbodi nent may be forned of a rubber or synthetic rubber.

Al ternativewgouh@2fl exi bl e bl adder 54 may be conposed of yrriidaeudoee €l astic
material, such as the styrene-butadi ene el astoner sold under the trademark
-23 WD 02140122 PCT/ USOL/ 46089 KRATON as di scussed above in connection with

the punp co ooimlarly, terial sol d under .t he, trademar ks VI SKAFLEX
owned by Rﬁﬁ%ﬁé@%é%ﬁﬁﬁﬁb?mﬁ%&h@ﬁd8F$ﬂH$%ﬁEEm8ﬂﬁ%ﬂm%V“Eﬁ%m§%g%%?m%%ﬂpany of
Wl mngton, D.E., and SA Wwn by, the DSM Conpany Jma used i nstead.
These ont GbPYR TS CHBCRon YREE L oAy b HUAG\ERIEAOnCRg DB SEOHTECEn Byt hose
skilled in the pertinent art based on the teachings herein, the flexible

bl adder neppesie gadiel be vighielaive tq the moyating fange Fdit Efi’fr mein fuidehamber $1dsrent 1y or
| ater beconme known for performng the function of the flexible bladder as
di scl osed dmensioned suchttha itos &g enevghctoisonthimargredetdrmired quamitenf a flmdémbs on, t he
flexible bladder 54 is nmade of a resilient nmaterial as described above and
i's nol ded dispedsbé; sadtpaywinigdicandt,talang . withltBe Aexible bladgénsd (MIE2)dixkhssgsiad i n t he
manner described further below, the resilient bladder tends to force itself

out war dl'y naéldethilbdlgwh The RuBRSLIdnBE 79 RADLS & %uiahﬁd%@i&%ﬁﬁﬂﬁnﬂﬂg il her
fluid in the main fluid chanber 557in conparison to the pressure I'n the

i nterior S/gﬁl 5 hé%?gg{én%agéiflﬁr}t%{hfthgﬁé}&k%gv«ﬁ@ﬁgﬁi.?{)l gﬁcf'i:éveﬂftiﬁg ﬁg)]&gment

di fferent Is tha tates I n preventing ngres alr, other

o S o B SR R BRR3E,
e el 6 LSS DUSTL 00, 1 2 BoR Loplard ouel Lsuf e o

and in maintaini ng such substances in a sterile, airless condition,
througlIQouttog)&IBﬂfh’f\@']ﬁ&htsﬁélri ods of storage, shelf life and/or use of the
di spensers. This advantageous feature also facilitates in preventing any
changes in the anbi Aashewnii KiGofs, thoanular penngrtingaresiéon Fo2empfitesattenseed he
airless condition of the main fluid chanber 55, and

end 166 and a peripheral groove 168 spaced inwardly therefrom on an increased diameter

portion 170. An annular ridge 172 is provided for engaging the flexible bladder 54 (FIG. 2).
As described further below, the increased diameter portion 170 and annular ridge 172

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

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

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

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

thermo-elastic material, such as the styrene-butadiene elastomer sold under the trademark
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ot herwi se prevents the ingress of air, other gases or vapors into the main
fluid chanber. 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 a single layer of material that has a jpal |y
reduced pgﬁﬁéggfﬁ%ﬁy to air. In one enbodi nent of the -24P§Eﬁ§g¢§g%22

PCTI USO1/ 46089 present invention, the bladder 54 is conposed of a

mul ti-Iayered terial. For exanple, as, _ illustrated in FI.G | OB, a bladder
wal | 175 KA fisensged ghoye i qogngelpr With he pumpreoxer 62, Simflady, etialshat i s
relatively porous to air, and a barrier layer 179, such as a netallized
MYLAR, e. §old vager sheimademarksnt SKHIFLE: awned byplessAES &ampsawy, ALGR Y er Dupont
Corporation of 5 WIlmngton, Delaware, that is relatively inpervious to air.
The bar ri @Y TRELeowideddbynthy DmpontGompased Wiltniezston, .J19.0 kS ARLENICowpgidy | ayer
181 and | ower |ayer 183 to facilitate adhesion of the barrier layer to the
bl adder watled DSMEottpah niagibetusédinstead! Thudelhdterdials ardohBreramnples), lowde Adbarri er
| ayer 179 may be conposed of pol yvinylidene chloride sold under the nmark

SARAN  sowgpgd b@kcb%&%g@ifg' DSIEKARY i paitem fartWastdaiathe a3 dBreid, the | | be

appreci ated’ t hat barrier layer 179 is preferably dinensioned to cover

s much Ol ALy Yokldddiind Be nRSL B dEd bl OBRE: el RONES: Iule Passage

of air therethroug ering w vari ous Ions of the

flexible bl adder as.more.fully describ lLow. .. The barrier .layer 179 is

al so pref g?ca%}e AVE S eﬁfogﬂmtg)rglée %@Pioiﬂ‘eggxﬁ)\rcéeu#%ﬁﬁse‘ﬁlscik%ﬁeﬁ hi“%’%‘:

Optionally, the baryier terial .,may be_a butyl rulhber-bas rial, such
as that used for t t‘ﬁ%ﬂ@?‘g@gﬁpgo@f“%@ °§9’Fipﬁe§ tdpysppen. the @’“e@%ggéc}%ﬁ%z?he tire
ifndustry. As nmay be recognized by those skilled in the pertinent art based
on the teidpdegsa prstlignhmaterial as|dsscribedabove aerbis maldpdyn the expandsd eenditiog.

di scl osed herein are only exenplary, and any of nunerous other materials
that dPe dweardinglyywhémenllapsedrin themeannéredssamibed Aothar bedow the festlimtridaddere
functions disclosed herein, may be equally enployed. 20 Referring now again
to FI G 1ndd todorce ézslbbwwhididalel in3drmi mcteadeith@pressure of the medicament or other

fluid in the main fluid chamber 55 in comparison to the pressure in the interior of the bladder.
A significant advantage of this pressure differential is that it facilitates in preventing the
ingress of air, other gases or vapors located within the interior chamber of the bladder
15  through the bladder or otherwise into the main fluid chamber. As a result, the dispensers of
the present invention are particularly well suited for containing multiple dose, non-preserved
medicaments or other substances, and in maintaining such substances in a sterile, airless
condition, throughout substantial periods of storage, shelf life and/or use of the dispensers.
This advantageous feature also facilitates in preventing any changes in the ambient conditions
20  ofthe dispenser from affecting the airless condition of the main fluid chamber 55, and
otherwise prevents the ingress of air, other gases or vapors into the main fluid chamber.
The flexible bladder 54 preferably also provides a barrier to the passage of
gas, such as air, through the flexible bladder, and thus may be composed of a single layer of

material that has a substantially reduced permeability to air. In one embodiment of the
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configuration and conprises a closed end 176 and an open end 178 that
fluidly communicates wth a cavity 180. The bl adder 54 defines an external
di aneter dinmensioned to fit within the vial 52 (FIG 2) when in the
expanded cQpgisidegpsy @s shown in FIG 10. As shown in FIGS. pernapfisie the
outer surface o‘* the bl adder 54 preferably defines a shape or norphol ogy -25
WO 02/ 40122 PCTIUSQO /46089 substantially the sanme as that of the interior

surface of the.rigid yi 2 so that upon expandi t he, f] exi bl e bl adder,
The 11 oxt Breteth imsertior (o Blagierls COmerstib g R A RTRed Fefetiek iFaf S fynout 1 he
interface _of these two conponents to thereby elimnate any ull age or dead

space bet statedia FignHbhahladdenywyl { Gy mey eomprise 2 fingt fexibledayasdv7 ek aot her

substance within the 5 chanber 55 into the variabl e stroke volume 113 of the
punp 50 f elestomenibaids relptivelypefqusite ait,and adattiet layer 17Hcsucaes mgtatlized er (or

wi dth) of the flexible bladder when fully expanded is preferably slightly
great er t N&LARe.d. ranealumiinamesine ipolyestercompesitian) dold dywhelDhpond Cotpoeation of d vi al ,
so that the expanded bl adder nmay exert a resilient force against the vial to

mai Nt a§ N WilnhiB@eh, Delavidré, 3Rt iPreRBSE empPérliots ®nir dthe Beiriep &yt 170 wdjagber 55 on
one side of the bladder and the interior 10 of the bladder and thereby

PRI o i b e A e Gt e S T

into the main er, “described above. shown in 10 and
L, o ko SRR S0 OB SR JOREHLLTS TR Al sPosed
bl ow 15 PFEARHA Fah bg PRPIeEot B e uerieB R amact 8 ety Yk Rone. 162
b e KR LT e Rk C P
recogni zed that other configurations of the rib portions 182 and/or
| ocat 1®nsbastienipyes h7% @refpigblylimprpiened g cayer asmpichwé thediaddenwelbhfi a8t ed by t he
present invention. For exanple, the rib portions 182 al so may extend al ong
t he i nsi deermitteflae erdéB® reduce thetraesagt ofatithenethrauigB vathotthimteifenng with thsl adder 54.

various functions of the flexible bladder as more fully described below. The barrier layer 179

is also preferably disposed on the interior of the bladder wall 175. Optionally, the barrier

material may be a butyl rubber-based material, such as that used for the manufacture of

15  syringe stoppers, or used in the tire industry. As may be recognized by those skilled in the

pertinent art based on the teachings herein, the flexible bladder and barrier materials

disclosed herein are only exemplary, and any of numerous other materials that are currently

known, or later become known for performing the functions disclosed herein, may be equally

employed.

20 Referring now again to FIG. 10, the flexible bladder 54 is tubular in

configuration and comprises a closed end 176 and an open end 178 that fluidly communicates

with a cavity 180. The bladder 54 defines an external diameter dimensioned to fit within the

vial 52 (FIG. 2) when in the expanded condition as shown in FIG. 10. As shown in FIGS. 2

and 3, the outer surface of the bladder 54 preferably defines a shape or morphology
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As illustrated in FIGS. 10 and 10A, the flexible bladder 54 includes a
nmounti ng portion 186 that conprises an annular flange 188 forned at the rear
end of the bladder, an outer annular | obe 190 spaced axially inwardly
relative th6Q?«ﬁ£€nge 188, and an inner annul ar |obe 193-§RAGEModEt Wween

t he outer annu obe 190 and the flange 188. As -26 WD 02140122

PCT/ US01/ 46089 shown in FIG 10A, the annul ar flange 188 defines on its

under si de ular, V-s i ndent 194 r agenment with the
annul ar u@@t@f’i‘t 4 tﬁefsaflﬁé‘sglag?td%?m(t?ﬂoés‘“%@&? of &‘ﬁ ng’éﬁ‘ﬂiﬂ&%&ﬂ%@”t Bo%nnul ar flange
188 is over-si.zed so that during initial assenbly with the vial as wll
be di scus@®anding thgflexigisbladder, theglpxible, pladder P%@ﬁ&ltoéﬂﬁ"fo&éaétsdhe ngid Vbﬂlmul ar
flange may 5 engage the correspondi ng annul ar groove 168 of the vial 52

(FI G 9A)thravghouithesintsrfacpeofahnd¢ bro edvepanents focthesebyt ¢linidats prnuliage podeadne

material of the flexible bladder 54 may flow or nove in order to equalize

t he t ensidpeccebutivesnrthe emsponents,and ércd dihof the medicarsend peathert substéice efithirethe used
herein, refers to a change in property of the naterial wherein there is a

| 0ss in r@ambeesFiatorhélvarRBR syroRd vdlivge MBS 6 thépump 5O ﬂﬁﬁisF@ﬂsh'@fmeréﬁérﬁf In
undergoing creep the 10 elastic material may permanently deform and | ose at

| east so i and
during f:mﬁd?fr?él t?)l]? 0t et &h]?lgdsreﬁ)g%&m%ﬁt ge)ﬁgl\ﬁnﬂgag&é%g%h\égtfﬁ{f&ba@em bl e bl adder

dot or wat (R PR Akt R RNCPRET B e‘é’.ﬁfr%él teﬁ?‘“%ﬁﬁe%g“%m RoM PR g 1

h in fl Fl G f |1 ed di b
E;aien??i e i ié%ﬁékﬁ?g 8P agesglee&h ?fﬁaegélpﬁtétﬂe | fpﬁ%tfll%ﬁf i o
Undor go CUBRPTEREHFELA BAeFebn ARG P32 DA S Wolladopt o) BREFEPT nanage

the novenent of the material during creep of the erX| bl e bl adder 54, and as
shownl0 bexfithg blagderzandithaeby prsvesit thedpgresssf girathes @aseqior eporsethiughtheannul ar
sealing | obe 190 and the inner annular sealing | obe 192 spaced axially
bet ween tHaldeuarelrintodbd maig fluidehaarber, ab destlibadgbo®0 188 so that, when creep
resulting fromconpression of the elastoneric or rubber-like materi al

As shown in FIGS. 10 and 11, longitudinally extending stiffeners or rib

portions 182 are disposed along the inside surface 184 and function to provide a supporting
structure about which the bladder 54 may collapse as will be described in more detail below
5  in conjunction with FIG. 12. To achieve this, the rib portions 182 extend axially along the
interior surface 184 and are approximately equally spaced about the circumference of the
interior surface. It will be recognized that other configurations of the rib portions 182 and/or
locations at which the rib portions may be employed are contemplated by the present
invention. For example, the rib portions 182 also may extend along the inside surface 183 of
0 the closed end 176 of the flexible bladder 54.
As illustrated in FIGS. 10 and 10A, the flexible bladder 54 includes a
mounting portion 186 that comprises an annular flange 188 formed at the rear end of the
bladder, an outer annular lobe 190 spaced axially inwardly relative to the flange 188, and an

inner annular lobe 192 spaced between the outer annular lobe 190 and the flange 188. As
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occurs, the intra material pressure is balanced in between the two | obes
190,192 and a persistent, fluid-tight seal is provided. This mechani cal

seal can then be maintained due at least in part to the material reservoir
fornmed by tweobmoiezr | obe 192 in which creeping material ipgTidser/ssogoer | obe
190 offsets that of the inner |obe. -27 WO 02140122 PCT/ USOLl/ 46089 As shown
in FIG 10A, the outer annular | obe 190 conprises a first angular 198

| ocat ed OfhoGRn #1811 04l e lGin@ fngB88dtned PR Irsi ) BB Wafa0U! ar

portion 2 i sposed én the opposite si angul ar
portion 1 pbpes._a. first acute le TA". . W spe enter axis
D02t hat - eyt fF seftie chitesRbLogfF i sgedt 1ol BF D865 R SN MG el y
30, and noye.preferahly within the range of appr.oxipately 0.to .

appr oxi medditpny e mwﬁmys@egﬁakgﬁ@mraﬁmeﬁg? it bl Ral seatty with el d2u
angle "B" relative to the axis 202 that may be within the range of

appr oxi nadse¥ill bg dissusspdironpigaletailybelpsy, the paripheral sufzcsfof theranpulay faagemene r ange
of approximately O to approximately 5. In order to ensure that during

cr eepi hg oigagatbe parrespordingdnnubae gfoowx 148l of thel valder(FB3. %4)e mat eri al noves 10
approximately in the directions of the arrow 204 and arrow 205, the first
angle A is |larger Ihiring stdisgesmdonsheifilifé of the ai3perdstre]l Of tiexndudrial bf theldexibles
axially fixed by the inner annular sealing |obe 192 received within the

cor r espongladidr S0y AbwWHTARHR ir Srdlefo ehiizé 81 terl1d SnPddprEdsive Ides R itSHOWN i N
FIGS. 2 and 3, when the flexible bladder 54 is fully received within the

rigid vi agubﬁlgt’ toic b?ﬁ%g?ékt@séd ﬁ%fﬁi‘é&! fakerd ﬂt&%g%:ﬁ%iﬁ ?ro?gﬁyz 5Ele ARMrAPHhDE gfe\i}mPOt h

E[{Etee(r:io(r): wal | of . Vi ?I,r I nner tha ; 192 I's recelve ndt[]ihg
annul ar f?%ﬁ%gﬂ&%gh?xg&ggﬁ&ﬁﬁgé?%%% \%teegtfl\l' tlﬂ§a1£n§§1rar ’%hﬁgm%tjﬁggﬁéé%%gh%annul ar
Funct 1Gnseifte el Pl pbioel ifoem 3 G ot B i SHEHL D830, and as
mator 2l APOTBR GORCRAF LY SRG AEHOIBDR 6F 0F BRRETEe0 ) BRARYD BB OLRE | nnor | obe

192, and from both | obes gene.rall}/ toward the annular flange 188. As a
result, flexible bladder 54 may be subject to low pressure which causes collapse and elastic

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

in the outer lobe 190 offsets that of the inner lobe,
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the material flowis persistently directed toward the inner sealing | obe 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 theobb/adeer material. As can be seen, the shape mndudoghets ve
position of the outer annul ar |obe 190 as descri bed above facilitates in
directing -28 WD 02/40122 PCT/ US01/ 46089 the forces within the bl adder and
thus the material i | eat | 0 e I 0, er eby
mai ntain the flui d-‘f‘l'l3 ‘Eg‘%t% gﬂelgﬁ ért f%ﬁ%%%ﬁ%rg%‘g&sl%xﬁa%gém%%g?%%stfgen%é%g usage
of the dj il I I dhe dliexd . 54

pr ef er abl gg%gﬁgtggé%&n%ﬂ@g&gg N@eag@}tlﬁ l@eé%%méur %cneggél}g%g%{a%ﬁg(?ﬁ}wgﬁg t hat
facilitates _and controlsg the caollapse of the bl adder froma tubular

confi gur aP} B oPBPsie pideq fbérl?]‘i‘%éﬂle%ﬁtlaaﬁgifdmmfﬁ%@Pﬁ-‘[‘?s@rﬁ}]ﬁbﬁ’Pﬁéﬂ@ByA
substantially elimnate the volune of the cavity 180 defined by the

i nterior withréspedbicealchnter akis 208 dhat idaly be withingble mnpodf fremtapprokimatdly A7 ol e

bl adder conprises three surface discontinuities 206 ( |ocated on the
interigr %ﬁémate@%zojndtd?&e keTElElBl vaihth BERMAX b AmaRHAty spaced

relative 0O to each other. can be seen, tThe discontinuities 206 are each

approxi mat el y.e | aced .between adj el ongated .ri b 2..1.:he

di scont i n%ﬁpﬁ%ggtg%éoér FF?CGE‘? Fxégfugaﬁplowophgﬁgeﬁﬂﬁpéﬁcggg%%e gte %l]g)rrg HE% or
crack termpating in a generally flat center portion (not nunbered) in
cross sectoitbhads?@rbeshrmayke withinike wagenf apprexisisialn B etorercsinatelyi l67.48d 206
cause the bladder to collapse or fold onto itself about each elongated rib
182 to t hewsyeftrablinwithih ke radgecaflabpiosiadhietpOftiotapproxiniatelg 5P.olmiederse efisuens or

| egs spaced about 120 relative to each other. As nmay be recogni zed by those

skilled it dl@in@?fe&ibiﬁggf tRnhat@dd ?f’tb@ MekiBR tiRRENI 4GS nddiRl Mov@nd 111 ustrated

by the additional enbodi nents bel ow, any of nunerous other structures or

configyr at ) . . r i a
ar aty gcﬂémﬂg% él?ﬁleecﬂfé dné o?@ﬁ%'a%ﬁgz@%n&%m%i gggég%@ggﬂﬁ is Ia]f%?ne d by

predet erm such as the predeterm ned col ape

S
di sconti nt'ﬂ!aﬁ {hgiec%gﬁi affélg %ga%td‘%ﬁie ﬁé)ggle bladder is axially fixed by the inner annular sealing

lobe 192 received within the corresponding annular groove 222 of the rear plug 214 (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
annular lobe 192 is received within the corresponding annular groove 222 of the rear plug

(FIG. 14), and the annular flange 188 is sandwiched between the rear plug 214 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 lobe 190, and as indicated by the arrows 204 and 205,
the axially-offset lobes cause the material to flow generally from the outer lobe 190 toward
20  the inner lobe 192, and from both lobes generally toward the annular flange 188. As a result,
the material flow is persistently directed toward the inner sealing lobe 192 and/or annular
flange 188 to thereby maintain a fluid-tight seal between the flexible bladder, rigid vial and
rear plug, regardless of the degree of creep of the bladder material. As can be seen, the shape
and relative position of the outer annular lobe 190 as described above facilitates in directing
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20 descri bed above. Referring nowto FIG 12, a cross section of an outer
wal | 208" of a flexible bladder 54' is illustrated in schematic. The
flexi ble bladder 54' is capable of collapsing in the direction of arrows
210" from a ed position, shown in solid lines adja out er
wal | 77 of 9]@@?2? 52 (FIG 9) to a collapsed position sﬁlgé)\#uglog/"@?%ken
lines. The flexible -29 WD 02/ 40122 PCT/USO01/ 46089 bl adder 54' is
functionally simlar to the flexible bladder 54 and thus |ike el enents are
| abel ed vhetforces Wighinehebleddee aimd thes tht snaterial mwheldibaetidiscofithie areows 204audDes .
However, it will be recognized that sone differences in structure exist

bet ween t kethédeby nlairaif HiRdHRd-tifit sad ehrbliighouf the ¥tokige, shblad@eindadage dfalie exanpl e,

discontinuities 206" are illustrated as being inverted with 5 respect to the
di sconti ”Hisg&{%ér )6 and generally cover the entire cross-sectional thickness
(t") of the wa 208" . While the discontinuities 206" are illustrated as

general ly arcuate i f.i I QN,a.l i recl t
configurations, suc%s 5@0%%%ﬁldﬁlgé1§%ﬁ%?ﬁe£§4 8@%@%’%\%&2%@%& %el‘%bs{)r m t he
functign descrj bed. bel.ow e enpl oyed, i nst ead. so, i.t will _be

appr ec? at 8t T4 &ﬁ‘?ql?wwwttﬁ%ﬁ%cﬁ%@g%@ﬁ@s PR of F}ﬁt@g OTR By
receiving therein 10 correspondi ngly-shaped portions (not shownz. of the vial
52. 1t wi Fubulse conftpuration rje predetersned qolapsed sendiguration tq thereby substaatigllys’
function to allow for a reduction in length of the portions of the wall
208' neceskaimatettbe valiung pfthe cinaty 180 eefibddeylthaihitaios obthe bladd&4Inthehi l e thi s
function is being described in connection with the enbodinent of FIG 12,

t hi s descillustratedembodiment! thy flagipleibtalderconprisésahesbaticoditorainuitiet2061. 15 As
hown in FIG 12, the wall 208 conprises a plurality of wall portions 212

ext endi ngloched VR et iRRASr ftBEOr4l df%iéblad%ﬁﬁénd%ﬁroﬁﬁﬁeﬁ&? RudllyRpReA kdlaRe182"
and as shown in solid lines each wall portion 212" forns an arc when the

bl add ' anl : ANEE [ ' ' j f
tho. bl addy 26 PR G b lont s iRy ERRIZNE B8 codf brotihcty <RIV IRRCD o
212" becoy, ARPLAK.ARL Gl IE R il b AiEA%0E ATITAM ih et e dashed and

configuration of a crevice or crack terminating in a generally flat center portion (not

numbered) in cross section as shown. As can be seen, the surface discontinuities 206 cause
the bladder to collapse or fold onto itself about each elongated rib 182 to thereby form in the
5 collapsed condition three folded sections or legs spaced about 120° relative to each other. As
may be recognized by those skilled in the pertinent art based on the teachings herein, and
illustrated by the additional embodiments below, any of numerous other structures or
configurations may be equally employed to collapse the bladder into a predetermined shape,
such as the predetermined collapsed shape formed by discontinuities and elongated ribs
20  described above.
Referring now to FIG. 12, a cross section of an outer wall 208’ of a flexible
bladder 54' is illustrated in schematic. The flexible bladder 54’ is capable of collapsing in the
direction of arrows 210’ from an expanded position, shown in solid lines adjacent to the outer

wall 77 of the vial 52 (FIG. 9) to a collapsed position shown in broken lines. The flexible
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20 dotted lines, and then inversely arcuate as illustrated in the dashed
lines. Accordingly, as illustrated, a length LI of the discontinuities 206
shown in solid lines shortens to a length L2 shown in dotted and dashed
lines to t | ow free novenent of the arcs 212' in ' tion of

t he arrom5h§§§9¥" ce the flexible bladder 54" has coIIapggﬁﬁm@kéﬁ | adder
may -30 WO 02/40122 PCT/ US01/ 46089 expand and the wall portions 212" may
freely nove in a direction opposite that of the arrows 210'. As illustrated
in FIGS. bhdderd41ia functiendllyessimiardo Biedlguible Waddsr S4and thuy ldeerelomants arplpheled
configured to mate with the open end 178 of the flexible bladder 54 (FIG 2)
and t o seafith liketréferehéeeminidrals fidlnaiad by Bt miinsp(Ossythbiobt Hewevet,iewilldwr pl ug and
the rigid vial 52. The rear plug 214 may be conposed of any suitably strong,
nmol dabl e aadgsivédthhtsometdifférances Msthctafe oxist evgerethe €lexibleciladaler, 54eand.the

pol yet hyl ene, and is preferably conposed of LexanT"' or a |ike

pol ycar bodrkiglef idder $4°S FoLSRpRS UREHBhIBELRIY hre 8BustrafR8 a§ Béhg Rvéteed3dith

conprises an end wall 216 and a side wall 218 that, as seen best in FIG
14A, pref ; s A ' i ,
A e L

annul ar gregve S d..rearwar di t he..t red porthon 220, a stepped
portion 2?2&133’ aﬁé%ﬁr%ei?ﬂjgf % \f%i‘wél%ﬁ gé%raﬁ? WH%&E@F&%{%%@ %8“%%%13 226 (or
bunps for ease of man cturin angul arly spaced rel ative.to each other
Sbout ¢ he caETon AR b epPretL e ¢ B, GxGLAT A 6T SRRBEBNOR e si de
wal | for allow ng fluid communi catjon_between the interior 15 chanber 180 of
t he bl add@P6.avhich sl peaforaihe Anetipnsleagribed tolewmgydecampbeyed instpag o flsogewillise  of
tz(he i ncreasing dianeter thereof, provides for ease of assenbly of the plug
14 to t hée afpresiatéd thattha dibgortioas | $2’ Gefie) mewding sloits2(9° far rensivingahersipace 230
(FIG 2) located between the plug and the adjacent surface of the flexible

bl adddo. Asrrapemiinghpshapbdpertioncinstuhomn) of the @&l 52.2 and 3, the annul ar groove
222 is configured to receive the inner annular |obe 192 (FIG 10) 20 and the

E It egged EZ rtion 2245 sandvuadesioddiBatdothithedisédntifGigiesd B 10 208€fuhdtRmith| e
adder

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

-30-



agai nst the annular ridge 172 of the rigid vial. As best seen in FIGS. 13
and 14, the safety sealing tabs 226 project upwardly and outwardly fromthe
stepped portion 224 and are angularly spaced relative to each other about
the axis of g. The sealing tabs 226 are provided f the
plug 214 towt&)L})gMB)\Azgl 52 (FIG 2) and are configured to sndy gﬁlﬂ}st(afm O%hi n
WO 02/ 40122 PCTI USOL/ 46059 the annul ar groove 168 of the vial (FIG 9) upon
bei ng pressed agai nst the annular flange 188 of the bladder to thereby

mai nt ai n agrpandrhd the twallgektions 2 12'ddayt freply, mbeciaasiiretiiom sppasiterthatiofithe aidws ar e
tapered outwardly as shown typically in FIG 14A, the tabs easily snap into
t he annul an¢’.groove 168 of the vial; however, the tabs cannot be nbved out
of the groove in the opposite 5 direction and thereby form a tanper- proof

seal . The aperture g@ﬁlu@ﬂiﬁc\!dﬂﬂsleSOIS fddUisdine PRI Y15t InRREVERRE: il annul ar
space 230, chanber 180 (FI G 2) and .anbi ent at nosphere, and is ill'ustrated

as being g?{‘g&?igh%ég ft&&‘af% Hlﬁ% ot)é]l &A1k 9?‘%@ 2l U] tf?@%%’ 54 {@er c{nseﬁ?le

under st OO COI’] I gurati ons, as CiIr apes, nmy

r hat sufficient volu i

ther et r oﬁ%ﬁc‘jﬂeﬁ‘g’l& ‘fde{ ﬁ‘éaﬁsmss Weeﬁ%‘eémﬂjﬂgran gY‘ﬁ]e% 'Iggrﬁrglu& adder
54. Returni ng to FIGS. 10 and 1QA, the flexible bladder 54 al so preferably
conpri ses 23% D@y WMF@@%@“&?@&W@%‘B&@@&MW@ p@natesigl, ¥ a8 8bes 190 and
192 for controlling the flow of air between the interior chamber 180 of the
bl adder amdlymeti¢ materialae.go pplyethglengiand isgireferably Lompnsgadiof Eexant™ anmlikear oper at or
235 projecting inwardly fromthe 15 interior wall of the bl adder and havi ng
a gener al Ipylytarbgetel fokies strend-tegistaat properiies. CThessarphed 2 ldcompAsesshendwalh FI GS. 2

d 3, the end portion of the annul ar operator 235 engages the annul ar

33r face 2326 by 1%@4k will 218thiaseseah béshi F16a144) prferdBl, incladksialapdted ﬁm bet ween

the annul ar space 230 and the interior chanber 180 of the bl ad The
f1exihhe bbagdein ag]iiﬂgr&wanp Hcredifib et lrp!he 'aﬁt-dtfox oﬁhesfemaahme grugbﬁlr ances
236 that are axi space adj acent to ,0 annul ar operator 235 and

angul arly aErRﬁa?%goo(lg &fé ép\égecf r%al%@a?&ly 8{" {Eg 'Eapé&l%ﬁi %Brt1ot1%26,xd s?ep%gg por-tqg'l? 2ﬁ?g

plurality of outwardly-protruding protective tabs 226 (or bumps for ease of manufacturing)
angularly spaced relative to each other about the axis of the plug, and an aperture 228
extending through the side wall for allowing fluid communication between the interior

15  chamber 180 of the bladder and the ambient atmosphere. The tapered portion 220, because
of the increasing diameter thereof, provides for ease of assembly of the plug 214 to the
flexible bladder 54 (FIG. 2) and defines an annular space 230 (FIG. 2) located between the
plug and the adjacent surface of the flexible bladder. As described above and shown in FIGS.
2 and 3, the annular groove 222 is configured to receive the inner annular lobe 192 (FIG. 10)

20 and the stepped portion 224 sandwiches the annular flange 188 of the flexible bladder 54
against the annular ridge 172 of the rigid vial. As best seen in FIGS. 13 and 14, the safety
sealing tabs 226 project upwardly and outwardly from the stepped portion 224 and are
angularly spaced relative to each other about the axis of the plug. The sealing tabs 226 are

provided for locking the plug 214 to the vial 52 (FIG. 2) and are configured to snap-fit within
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surface of each protuberance 236 is spaced inwardly relative to the end of
the annul ar operator 235 to thereby allow the operator 235 to engage and
seal the interface between the operator and rear plug, while simultaneously

ensuring s (o] radi al spacing between the rear plug il e
bl adder fo;%él()?/“o@m%ng novenent of the operator 235 in eithg?qgﬁséﬂéﬁﬁgon. -32

WO 02/ 40122 PCT/ USO1/ 46089 Thus, as can be seen, the operator 235 and
annul ar wall 232 of the rear plug forma two-way valve allowing fluid to
f1'ow t her e BrmgtEroe 68 hEthevil G16n9) wonbeisg tasesdagriosidhe manlan fungeilgs
sufficient to axially flex the operator. It will be understood that the
rigidity ofth¢ bladdeper thereby maintaetn tietight bealy Iladdition,bepass thelsealmg tabo @36 when
the pressure differential exceeds a predetermned 5 threshold pressure.

Thus, a sirgfipkied ditwaddly aniiRga tgﬁicﬂbﬁpm.\/ﬂ[@%ﬁh& cadiBi snp iM®ihe amikg a
relatively stable m cro-atnosphere within the inner chanber 180 of the

flexible ?rbé&’éjfh"s o Fhe ARChAWALE MeSaly Jaﬁﬁﬂ!*bé?no‘%é&&ﬁ'&ggxd%fm@erin tiRlppdsitgases or

(4
vapors between the m cro-atnosphere wthin the bladder and the anbi ent

at n‘osp§1er ecﬁgﬁ aﬁdéiﬁé%ﬁaﬁgophg%?ﬁgérﬁol Céal.a {“%Eer%t r22t8?3r deisg‘%xg%mgi nto the

chanber 1 upon anen er “subs romthe 10
main fluid chanber 55 to there al | t he bl expa nd fill the
space of ‘f%nu‘?i?aglﬁgggt@'&e%%‘ﬂia% W?ceﬁ%&/e%ﬂ e%@%ﬁ.&%%@n&ﬁer Wi se
prevents air qr vapors from flowi ng freely between the m cro-atnosphere and
the anbi e¥mosahess pbis dllustrated as hewng gneraly refg{aﬁsgl@mrcenﬁwaﬂ% Hoae¥siatiber 180
may define different pressure and/or humdity levels in conparison to the
anbi ent aviidepindenstoodthat etherfdopfguratiahsasuch gecitsilar pf gth¢rahenesemdysba hat it 15

i nsul ates the m cro-atnosphere fromfluctuations in the pressure and/or

hum dity dmpleyel, plovidhe thatmisuffivienatoiosp bfsiemay pass dizyethmugh i fill the intericat | vel y
stable pressure and humdity levels wthin the m cro-atnosphere and thus

prevemnt i nghatiber 180@TeeScaibl@bladder syapors through the bladder wall and into
the main fluid chanmber. In FIGS. 15A-15C, the dispenser 10 is illustrated in

the full, half-ful IReaRgingf RIGY, Y0 GRDIOA R HexitlE BRES iS4 BlsY prdftabiy G 15A, the
main fluid chanber 55 is filled wwth, e.g., a

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.
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medi cament (not shown) that the punp assenbly 50 may punp outwardly of the
nozzl e 58. Accordingly, the bladder 54 is illustrated in a coll apsed state.
In FIG 15B, the flexible bladder 54 is shown in an expanded condition
wher eby t heyglyggiey has expanded to displace the volune @L-r/RREi&eyIENT

di spensed fromthe nmain fluid chanber 55. To achieve this result, -33 WO
02/ 40122 PCTI USO1/ 46089 air has passed in the direction of arrow 240,

t hrough the valve 234 and into the interior chanber 180 of the flexible

bl adder . Thus-pizanpsesen, fe aperstns 33e pndiannpler wall 232 eftherpar plug foraymimp-way
condition. As can be seen, the bladder 54 is fully expanded agai nst wall 77
of the ri yilde slloaing Anid te dlowttheretheougly whemthe differential pressmerastoss thgwalye ist he rigi d
vial to thereby elimnate any ullage 5 or dead space and force al

medi camentufficiestttb exialbyiflet theopératoh el &ilh bé Giderstdvd thatile BAdity dftheoperaier inow t o
FIGS. 16A-16C, initial assenbly of the dispenser 10 for purposes of

sterili zabdt@allo fAuid t@Yass tKeAdhBlgORNh N thEpRsstye diffentidl Sxdeedd Shreddi@hined Fl G
16A. In particular, the rear plug 214 is fitted to the flexible bladder 54,
[
I

0,115 Phi Ao . S SN Al 1 o

Turni ng now a

annul ar o bYE bt sl Y RS BN B OF P B Y 01"

t anper - pro(g‘;c seal between the hl.adder and vial. In this state, the
di spenser APTREERSFFeEa $xehangg of 4R PIRST EIERMSHEBPT PETeHY thedRigroaAmesphaie: i on
prior to filling the dispenser with a nedi canment or other substance to be

cont ai nedWithiarthg bladdes andyhe pmbjenh@mespherse Far exsamit theralved3f jallopy siniody
gchematically in FIG 16B, wherein the flexible bladder 54 and plug 214 are
separ at eddfaponmto ithe chamberSB80spon Higpensing theanhedicament o dthashstanssiromyhdre
accessed for filling. As can be seen, the annular flange 188 of the bl adder

may bé0 pumhindluidelianbieel b y toatherebeativwettie bladder td expand andfill tiecpace ofGf8 of t he vi al
to thereby open the vial and access the main fluid chanber 55. Preferably,

thi s oper aikspedBed riedéhnteht.l HEWe v thdyalvd 230 DRwise Brebeits Sit 6f vApb&EEbndli Spenser s

through a sterile transfer port, and filling
flowing freely between the micro-atmosphere and the ambient atmosphere. Thus, the micro-
atmosphere within the chamber 180 may define different pressure and/or humidity levels in
comparison to the ambient atmosphere. A significant advantage of this feature is that it

15  insulates the micro-atmosphere from fluctuations in the pressure and/or humidity levels of the
ambient atmosphere, thereby maintaining relatively stable pressure and humidity levels
within the micro-atmosphere and thus preventing the ingress of air or vapors through the
bladder wall and into the main fluid chamber.

In FIGS. 15A-15C, the dispenser 10 is illustrated in the full, half-full and

20 empty conditions, respectively. In FIG. 15A, the main ﬂuid chamber 55 is filled with, e.g., a
medicament (not shown) that the pump assembly 50 may pump outwardly of the nozzle 58.
Accordingly, the bladder 54 is illustrated in a collapsed state. In FIG. 15B, the flexible

bladder 54 is shown in an expanded condition whereby the bladder has expanded to displace

the volume of medicament dispensed from the main fluid chamber 55. To achieve this result,
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t he dispensers within a sterile filling machi ne of the types disclosed in
commonl y-assigned U.S. Patent Nos. 5,641,004 and 5, 816, 772, which are

her eby expressly incorporated by reference as part of the present

di sclosure. During filling, a vacuum may be drawn on the -34 WO 02/40122
PCT/ US01/ 4608%2/4diier chanber 180 of the bl adder to col | apggnishfstdeadder,
and the nedi canent or other substance to be contained therein may be
introduced into the main fluid chanber 55. As shown in FIG 16C, upon
filling the main fluid chanber 55 with the nedicament or other substance to
be cont ai #Edas passediin therdirsctioneod agow H0atherugh theyalve 234 gpd iito the ideriqrb| y ar e
noved into the rigid vial such that the flexible flange 188 of the bl adder
i s nmoved ichambes h§hofsheflexibliettladdbre InkiG] IB€, the dipperser] 0 isdlustreted in anenffitc.  9A,
and the rear plug is pressed inwardly until the sealing tabs 226 are
snapped i rb@litdna s dah bakdent the biddded Hris Gillg @pandddbdbantst whik 7V bfidhe tigidtviatr eby
formthe airtight and tanper-proof seal. The dispenser 10 may then be

instal | ed ai §ubsianitdl§ corfelAs 1o the AloftidlogR BPAE HildSvidl 16 fesdbyREchiRROMS PhgeOt her
suitabl e 10 apparatus for dispensing nmedi canents or other fluids, such as

nasal 'SBh A §&adi spdeb afid farce a1 mtsélﬁfz% oe%he@ﬂﬂ’suéﬁs ;ﬁ%ﬁﬂhﬁqﬂé ?l%p §he di spenser

of the present “i1nvention Is indicat gener e reference nuneral
310. The di spenser iS _sub tial si.m.l ar t i spensear. 10
descri bed above, anlge]f?w@ggpgﬁgﬁﬁg-ef%@& 8?#&“% as ﬁmﬁ?&%ﬁﬁe gllf'%@%ég Y 't he
nuneral "3", or preceded by the nuneral_. "4" inste of th u 15 "1",
or prec ed@H‘PBVStoﬁgeﬁﬁltﬁ?B?%le'g‘Sby lFﬁéﬁﬁ%{b"f&f‘“gﬁ@yﬁdﬁaﬁ’éﬁrmé“&ﬁe%c i vely, are
used to indicate |like elements. The gg I, mirl%lx di fferences of the _dispenser
310 in compéiFilgnptherenr phg 214iis fediorthe Bexihlebledder 5S¢, anditheplpg audiflexitle 352 and
pi ston 356 are forned as integral conponents; (ii) the nozzle 358 and slide
360 are f bladdat arepartially gussrted ovpthaoial §2. Turning npwealsol te X G . Ainddd@ethe 354
defines a snooth cylindrical configuration without any discontinuities or
ri bs flor meldng20i 88 lo€the dlexibirisladdey p4.tieniethe padtiblly mictddpokitideds dispdsed al i ty of
inwardly projecting legs 538 for controlling the collapse of the flexible
bl adder i RE@iIrAh®ERARE BF0ovE 68 60the B STHoINAE- form an air-tight, but not a tamper-

proof seal between the bladder and vial. In this state, the dispenser 10 may be sterilized

and/or transported in a sealed condition prior to filling the dispenser with a medicament or

other substance to be contained therein.
15 The filling of the dispenser 10 is illustrated schematically in FIG. 16B,

wherein the flexible bladder 54 and plug 214 are separated from the vial 52 so that the main

fluid chamber 55 may be accessed for filling. As can be seen, the annular flange 188 of the

bladder may be pulled rearwardly and removed from the annular groove 168 of the vial to

thereby open the vial and access the main fluid chamber 55. Preferably, this operation is
20  carried out by transporting the sterilized dispensers through a sterile transfer port, and filling

the dispensers within a sterile filling machine of the types disclosed in commonly-assigned

U.S. Patent Nos. 5,641,004 and 5,816,772, which are hereby expressly incorporated by

reference as part of the present disclosure. During filling, a2 vacuum may be drawn on the
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As shown in FIGS. 21-23, the rear plug 514 defines a plurality of inwardly
projecting, axially-elongated | egs 538 defining a framework within the
interior chanber 480 of the flexible bladder 354 for controlling the

col | apse ofwgbhgsditadder into a predeterm ned -35 WO 02/ 4@¢7Rs61@b089S01/ 46089
col | apsed shape. As shown in FIG 21, the currently preferred enbodi nent of
the present invention i ncl udes three | egs 538 angularly spaced

appr oxi mat el r tive .t e e t h r.ear pl ug.
Each | eg FPE5%H rféé)a?f&eﬁ?lecgdeb Psr‘?%er@%%l% {iﬁ é%’(‘ia?ef}? rear plug
and defi nes appro mat e| y anar side surfaces 540 extendi n di aIIy

bet ween tﬁ\ébsenm@e&rm@wed Qi marubfsﬁéroriﬂwéﬁmmemeﬁmgc F /i al .

shown in FIGS. 19 and 20, the radial edge 542 of each |eg is radi aIIy
spaced i nwardly rel Asshownis FlGel 6Gwpen fling thsimain fuid; craber 5 withithe t her eby

al l ow novenent of the flexible bl adder between the radi al edges of the I|egs
and the wiedicamést cabther sibstancei to bEkGBainddthereih, £8 flekibie bladper BBrearqilend axi al |y
into the interior chanber 480 of the flexible bladder a distance sufficient

to all ow bembBate moveitorthe rifide/id eldphsehofiexitleflddhell83 dd e bladder it he
predeterm ned col |l apsed condition. In the illustrated enbodi nent, each | eg

538 ext engsygh &Wex%%géxﬁ&? WitB PR ARe rifgd 171 15b°st s%éﬁ # FIex b&NhncPthe I!éa?%lﬁ g adder.

As shown in FIG in the predetermn ned col apsed condi tion e erX| bl e

bl adder 3 %@iﬁ
t her eby a?ﬁes&ﬁ?%@&ﬁl& @glg gta %%6 %gﬁépg%%&ftfﬁ? h]l?# %% IC arre nt or
ot her sub nce. dIS ng al,l he 15
oher subgigneg, INelySs AL LA 8o 25 vhen O hﬁﬁﬁ)@f & 1058y B, |7 en
nature of  the f | exj bl e bl adder 354 causesg t he bl adder tfg\ﬁexp d outwardly
away f r ombe Htafledwithinghe ocular igament 3pppiais Bylesoid F4 Ve PHORELSBIBPIC when ful |y
expanded, the erX|bIe bl adder 354 confornmably engages the inner wall of
the ril§i dappagtusfor diseensing medicaingats or atigr BHidwgiches nerebighalsisace and al | ow al |
of the medi canent or other substance contained with the main fluid chanber
355 to be di spensedntHi6&Befttbmughg0dmsther éielbdahent ef the ldispehsex ofdhepisbcatider 538
is preferably made of a relatively
invention is indicated generally by the reference numeral 310. The dispenser 310 is
substantially similar to the dispenser 10 described above, and therefore like reference
numerals preceded by the numeral "3", or preceded by the numeral "4" instead of the numeral
15  "1", or preceded by the numeral "5" instead of the numeral "2", respectively, are used to
indicate like elements. The primary differences of the dispenser 310 in comparison to the
dispenser 10 are that (i) the rigid vial 352 and piston 356 are formed as integral components;
(ii) the nozzle 358 and slide 360 are formed as integral components; (iii) the flexible bladder
354 defines a smooth cylindrical configuration without any discontinuities or ribs formed
20  thereon; and (iv) the rear plug 514 includes a plurality of inwardly projecting legs 538 for
controlling the collapse of the flexible bladder into a predetermined collapsed shape.
As shown in FIGS. 21-23, the rear plug 514 defines a plurality of inwardly
projecting, axially-elongated legs 538 defining a framework within the interior chamber 480

of the flexible bladder 354 for controlling the collapse of the bladder into a predetermined
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| ow perneability el astoner, such as a vul cani zed butyl rubber, or other
rubbers. Such rubbers have denonstrated proven stability and/or
conpatibility with a wide variety of nedicanments, such as pharnmaceuti cal

preparatio gsacci nes, and ot her substances, and -36 YGrf2¢:H9ds82
PCT/ USOl/4g’g%gﬂ therefore are currently preferred for such appl fagati ons. In

the currently preferred enbodinent, the flexible bladder 354 is nolded in
its expand cqndi tion, ,and, col | apsed, the.resilien ture of the

bl adder t%‘ﬁgﬁseﬁéﬂ?@r ¢ spptn B?m@gﬂgl’ %?R‘z\%"ﬁ}' QYE%“G{RAF&%P@CHE%‘S@%%%FH ondi ti on.
The resilient forces within the bl adder apply a pressure against the fluid 5
wi t hi n t hiavetion ingleded thrpralege?3 83m8ulagy dpaceresnpraximately d 20 erefative dheach ptes sure i n
the main fluid chanber 355 in conparison to that of the interior chanber

480 of t habout thedris of &e rear phguBach leghies pr assisciivedilddedntersedting the mwwofitlse t he
ingress of air or other gases or vapors through either the flexible bladder

or rigid Mapplugend Qifhes Mjﬂpﬁ@(ilhé]feg dﬁ[&lﬁu 586 Surfabes TA0GRRAMIAE radfdllyDetvidag themt er i al
e

and/ or configuration of the bla r are preferably selected to maintain a

pressuse gl Bﬁh@ﬁh%%dﬂlg i%i;gvjagio?ﬂfe Aggd ﬁ%lgg@s%owﬁl FI0. €5 an®do, Me'ra@l] O her

gases or vapors Into t l'urd cha under a variety of atnospheric

cond: 1 onc g F BN AR5, AL SR il Bl g oo

herein for rare exenpl ar AUNEer ous

th terials.that t] | at K i th

Funct i on BFrePh a0 piy P b il ifase Ssieen hs Al e ot DS a8 fhun T
FIGS. 26 and 27, the spaced protuberances 236 descrjbed above, in connection
with the TiRkxMAY howadeFIGh 13pndye thy legyoidextend 2apilyintpithe dnters SRS upon

the material of construction and/or other structural features of the

f1 exi bl e $80efdls fladhie blagder adlintance pufficisat to allew thedegsite contesh therpgllapsarEthe shape
different than that illustrated above in connection with the bl adder of

FI G 10 Ofbladder ghothe pradeteinine® ¢ollapseel acvudition. alnribd dinsttapdseendigdiment,2achdleg i ned by
an annul ar rai sed or thickened portion, and a tapered surface 498 extendi ng
radi al |y $3snexteadyalbag seedst dbvat drzbielOhe adslekent sfahsEaddenr Ak eliowdid FaGd t he

out er peri pheral

24, in the predetermined collapsed condition, the flexible bladder 354 conformably engages
the outer surfaces of the legs 538 to thereby allow the main fluid chamber 355 to be filled
with a medicament or other substance. Then, as shown in FIG. 25, upon dispensing all of the

15 medicament or other substance from the main fluid chamber 355, the resilient nature of the
flexible bladder 354 causes the bladder to expand outwardly away from the legs 538. As
shown typically in FIGS. 19 and 20, when fully expanded, the flexible bladder 354
conformably engages the inner wall of the rigid vial to thereby eliminate any ullage or dead
space and allow all of the medicament or other substance contained with the main fluid

20 chamber 355 to be dispensed therefrom.

As described above, the flexible bladder 538 is preferably made of a relatively

low permeability elastomer, such as a vulcanized butyl rubber, or other rubbers. Such

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

medicaments, such as pharmaceutical preparations and vaccines, and other substances, and
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surface of the flexible bladder 354. As shown in FIGS. 19 and 20, the
annul ar raised portion 490 is squeezed against the inner surface of the
rigid vial 352 which, in conbination with the axially offset, inner annul ar
| obe 492 beyg@ridixedly received within the annul ar groove pezaiseiasosd’/ WO
02/ 40122 PCT/ USOL/ 46089 the rear end cap (FIG 23), cause the material of
the flexible bladder to creep and/or otherwise flowin the directions of

27 t.0 thereb Si st ent pi.ntain an

th 504 d 505.i | |

Lt e Duestom A ity Befry £ Sl EaRnY B Rte mER ar hus,
th d f t | exi Ql bl add is .both ially . d at th
LRrarly o prbediment B Gosiblidpden st s Fioldsdip it Cxprated U OR AR SBRE | o axt ol Iy

conpressed at the flange between the rear plug and rigid vial. As _shown

t ypi cal | y cpliapsedcthezesiliqnt pature £ the) blagdsntendsde foreasthe hladder pybyardly dewad gs
approximately equally spaced relative to each other about the axis of the
plug. | n exwntdédeonditiont Bhe resilient foxees withig thehdadsdendpphua prassrempinditbe fliided
above in connection with FIG 14, the rear 10 plug 514 defines an annul ar

| obe 526 piithjrethe math fuid wkenibey 353, and therefge tiepte @rhidhes prefsaceinalie mbia fluikear pl ug
and di nensioned to be snapped into the annul ar groove 168 of the rigid vial

(FIG  30}hanitt® 358 SRSADEAsoR IO tHARYRe fit@iok bhabfflr 4§(EHMRE Bladdey. Ak @S&HEl, _
re-opened, and filled in the same nanner as described above in connection

with FIGS r : L &ﬁﬁﬁ t . 58 and
slide 360ﬂnae:pgébsfS %‘?ﬁg?g%‘%l I te ‘éég?satﬁg\%l%k gfadg% ot %gééga\greg%g{/séﬁﬁg%g&g#ﬂt}%i S
const ruct iyQn e s e nozzl e ide Ser 0 J.
connect i oﬂgﬁb@\kllb?%dﬁgepoﬁrr lg\%ﬁgé}ggre%g%r&?sﬁe%??gﬁ nsl;1 hafd ‘%ﬁ%’glﬂh?@g‘?’{a{ﬁe I¥lgtgffllés]t ruction
is typically less costly. t uf actyre and gssenbl.e,. and furthernpre,
edues. elonsaapenetn & e ARRY e SretaHg S RS A e S5y e e ; he
overall reljability of the dispenser. 20 As shown in FIGS. 30 _and 31, the
pi st oh0 358ufHpgnttp greyentithy ingrsss of 2y ofjothsT 238§ PFS@PYS i they main fyidehambest her . As
with the integral nozzle and slide described above, one

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 currently, or later become known for performing the function of the
flexible bladder may be equally employed.

15 As shown in FIGS. 26 and 27, the spaced protuberances 236 described above
in connection with the flexible bladder 54 of FIG. 10A may be eliminated depending upon
the material of construction and/or other structural features of the flexible bladder 354. In
addition, the outer annular lobe may take a shape different than that illustrated above in
connection with the bladder of FIG. 10A. As shown in FIG. 27, the outer annular lobe 490 is

20 defined by an annular raised or thickened portion, and a tapered surface 498 extending
radially inwardly between the lobe or annular raised portion 490 and the outer peripheral
surface of the flexible bladder 354. As shown in FIGS. 19 and 20, the annular raised portion
490 is squeezed against the inner surface of the rigid vial 352 which, in combination with the

axially offset, inner annular lobe 492 being fixedly received within the annular groove 522 of
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advantage of this construction over the separate piston and slide described
above in connection with the previous enbodinent, is that the integral
construction is typically less costly to manufacture and assenbl e, and

furthernnrgg basHees the nunber of seals between -38 WO 03c4R4¢ %6089
PCT/ USOL/ 46089 conponents and thereby enhances the overall reliability of

the dispenser. In the currently preferred enbodi nent of the present

invention, the inte zz|l e 358 an i 0 i de of rel at.ively
o ¢t ofte e e PR 30 gi s tomaean ot Hemible pafes Botipep anfps ofip S
relativel hard material. In the operation of the dispenser 310, on the
downwar d é@w@k@egpeqtms Bf the grrows S¥eand 509 inBiEh 27 dxthsrely Persisteatbn Bt on zone
436 of the slide 360, the relative hardness and geonetry of the illustrated
pi st on cawsagighhgeapbetwesn the flexiblebladfer, warpveand igid vipheTiBothe £nd ¢7el ofs| i de
outwardly and thereby forma fluid-tight seal between the piston and slide.
As i || usthedleritld bladdeds bath radinly tanppredsed ateheppxially offsed loBSbetveekn thegeaa chanf er
for facilitating sliding novenent of the piston within the slide. 10

For mi n§ t plag afid £6id alal 'i@d4s &i@lyCeogipreisedat the Magbabdtwednthe fht plagaddrigifil exi bl e
material allows the conpression zone 436 of the slide to flex outwardly in
order to {gpove the part froma core pin upon nolding the part, and thus
enabl es the nozzle and slide to be integrally nolded as a single part.

curf ace 352 of tho o pegeybifalyih FF8.23 ELAFRRe o1 RBH Bl el K8 0L 0 i
o ar or SERRPEE iR Re et et A ReeeRt o g
o aclual | yoRiGE A deka g e e A 246 RerctPesFORTH P EGLIFHR PO T Gal DEFEM cap 514
toward the closed end 476 of the bladder. As can be seen, the gap C starts
about 100 plag §14sfings emanmiiar lobie 226 exejesking ewtwarddy Brmdbreperpheral wirasraf the s
maxi mum wi dth at the curved portion of the bladder between the side wall
and end weahi plMg énd dilvensjened® hasnappedcntedbeahnblar groove 168 of the rigid vial (FIG.
30). The dispenser 310 may be sterilized, temporarily closed, re-opened, and filled in the
same manner as described above in connection with FIGS. 16A through 16C.
As shown in FIGS. 28 and 29, the nozzle 358 and slide 360 are formed
15 integral with each other. One advantage of this construction over the separate nozzle and
slide described above in connection with the previous embodiment, is that the integral
construction is typically less costly to manufacture and assemble, and furthermore, reduces
the number of seals between components and thereby enhances the overall reliability of the
dispenser.
20 As shown in FIGS. 30 and 31, the piston 356 and rigid vial 352 are also
formed integral with each other. As with the integral nozzle and slide described above, one
advantage of this construction over the separate piston and slide described above in

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

costly to manufacture and assemble, and furthermore, reduces the number of seals between
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formng the approximately cylindrical side wall of the flexible bladder 354
wth a sufficient draft to formthe gap upon insertion of the bladder into
the rigid vial. The purpose of the gradually-increasing gap Cis to force
all fluid V%BQE’%EPe main fluid chanber 355 in the -39 WO ? 9

PCT/ USO1/ 46 dl rection toward the punp 350 and prevent the formation of
any pockets of fluid within the main fluid chanber that cannot be di spensed
therefrom As shown typically in FIGS. 19 andwéo, ot her than the slight

di f f er enc &8mponsaissad tipreby eahinspsthe guerglhisliebiliyyof the dispenses: B Raauren8ss defi nes
approximately the sane 5 norphology as the interior surfaces of the rigid
vial 352, prefersedembetiinryt phihe present invgniion the iniegral norglagéfrand slisle 36his mmdadder
with the rigid vial upon full expansion of the bladder. In addition, the

f1 exi bl e bf acdaivelysaft puatérinl nd yhediefegrabpiston 356 andfwidll 352 éx madeiefcth relatidkly | on an
outer diameter (or width) at |east equal to or greater than the inner

di anet er (hefd nidtetial) Inothe bp@aticheithedispthser 010, bl ¢her dogniivard stkoke bl e @istamat ur es,
in conbination with the resilient nature of the 10 flexible bl adder, prevent

the ingresse Ghd 453 a&ﬁn%’ﬁ@@&%plieﬁk%h J0R8 490 fithd 41ided 60 NAERE4tiv3 RRrdn@BEnd ENSUT €
usage of substantially all fluid contained within the chanber. As shown in

FI G 32, %@&nétlf'yedf'tl?é iﬁu&%‘f&f 388 c%ﬁ%\% t?ﬁﬁist%ﬂ IR ¢ §s§<ﬂlgzon% ki igne380 on

one end tHhereof’ which I's recelve n a correspondi ng annul ar groove 374
formed on e integral, .pist ang rigi.d vial (FIGS .30 and..31), to fixedly
secure t h§ﬁ$ Wy %& afg ﬂge&s/b &%{Tﬂ gglélfdégghlq ﬁea‘!i%é%ein&ﬁs?p{sﬁ)é‘ a‘lnﬁglé%er éAfs pi ston and
rigid vial_define n_.annpul, ar IaneSé jacent t h nnul ar.,.groove 374
which is fEERELH BIC Afibstip Sﬁthwb@ﬁéﬁ 9%&‘%15*’%1? &gaﬂ’b’fg’(/@f Tasglgatine Sligie | exi bl o
dover (FIG 32) to further_ secure the cover thereto. Turning to FIG 33,
anot her emsyemertof themistorewithigdbdide. of the present invention is indicated
generally by the reference nuneral 610. The dispenser 610 is 20
substdfitial ly the sBormimgthelimegthlopears end 3ide ofiertativebydsofisodier flewible t her ef or e
li ke reference nunerals preceded by the nuneral "6" instead of the nuneral
"3", the mateiabdllows'thd custipresdionfzone 436 of the slide to flex outwardly in order to remove

the part from a core pin upon molding the part, and thus enables the nozzle and slide to be

integrally molded as a single part. Preferably, compressed air is injected between the core

pin and interior surface 392 of the slide to facilitate removal of the part from the core pin (not
15  shown).

As shown in FIGS. 19 and 20, when the flexible bladder 354 is at or near its

fully-expanded condition, an annular gap "C" is formed between the bladder and vial. As can

be seen, the width of the gap C gradually increases in the axial direction moving from the rear

end cap 514 toward the closed end 476 of the bladder. As can be seen, the gap C starts about
20  half-way down the axial extent of the bladder and reaches its maximum width at the curved

portion of the bladder between the side wall and end wall 476. The gap C may be created by

forming the approximately cylindrical side wall of the flexible bladder 354 with a sufficient

draft to form the gap upon insertion of the bladder into the rigid vial. The purpose of the

gradually-increasing gap C is to force all fluid within the main fluid chamber 355 in the
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the nunmeral "4", or the nuneral "8" instead of the nuneral "5",
respectively, are used to indicate |ike elenments. The primary difference of
t he di spenser 610 in conparison to the dispenser 310 is that the dispenser
610 i ncl udgpg gr/dogieal abl e bl adder to allow the bl adder topc#@sdifdstss/ 40122
PCT/ USOL/ 46089 Dbe 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 si_gnhe o the s Assi gnee as e esent. .1 pventi on,
and s neflfyoBiied R PR Csh 3ad BBy PRl Rt amiiods o HER SRR B eoen:

di sclosure. .5 As shown .in FIG_ 33, the flexible bladder 654 includes on its
cl osed enH’aW%“Ag&%églah‘EﬂnBO%rqlﬁpﬁwegﬁh? &+ ying the closed end 776. In
the illustrated enbodi ment, the flexible bladder 354 is formed of a first
materi al conpati bl eAwshownttypicallydn FLEPntiorrad 20, atlepr thamthe slight diffe@ncasubst ance to
be contained within the main fluid chanber 655, and defines on its external
si de a nedecssanrid cespdbegapsQrthaflexible biddedS¢ defires epposiethtely tiEGame her wi se

pl aced in contact with the predeterm ned nedi canent or other substance

cont ai fied mowtolvigh at e ifiterisy sutfuded of thiriped vialBise, thesaabhbyd mtip@tdandn 844 is
penetrable by a needle or like filling nmenber for introducing the

pr edet er mya@eh IR EAEERNt efthetbtbaaeﬁumétﬁgﬁ D LesDHRI I dkBansidreofith Wadakadder

and into the main uid chanber. The penetrabl e region of the flexible

e S R SR B R B S

i nfusible 1n response tot ereto. The

penetrabl e reqion of the reseal abl orti.o 844. an.the ol her IS
Puor b o1 AePEdBedor yiinls® 15 Aty B Ebne e figimoB el IR i %, <
al l owi ng the pe rapl e region of the reseal abl.e portion t.o be heryetically
Seal e apUHTEEAT P T *Hbe Bhee Sarrs i PmORHG Rohies e HEHRREAT B ¢ e
illustrated enbodinent, the resealable portion 844 is insert nplded onto
the rtbbeflenblsbipddergpreysny therpgrrssi o @ases of Yappysamp dke mainfBudehagbee3 a9y  bonds

itself to the underlying rubber |ayer. |f necessary, a nechanical fastener
of a typeensupwiagerlishhstaatiglky 4ll Buidicantained pithinitheeghambet may be used to

As shown in FIG. 32, the flexible cover 362 defines an annular mounting

flange 380 on one end thereof which is received within a corresponding annular groove 374
formed on the integral piston and rigid vial (FIGS. 30 and 31) to fixedly secure the flexible
15  cover thereto. In addition, the integral piston and rigid vial defines an annular flange 381
adjacent to the annular groove 374 which is received within a corresponding annular groove
382 of the flexible cover (FIG. 32) to further secure the cover thereto.
Turning to FIG. 33, another embodiment of the dispenser of the present
invention is indicated generally by the reference numeral 610. The dispenser 610 is
20  substantially the same as the dispenser 310 described above, and therefore like reference
numerals preceded by the numeral "6" instead of the numeral "3", the numeral "7" instead of
the numeral "4", or the numeral "8" instead of the numeral "5", respectively, are used to
indicate like elements. The primary difference of the dispenser 610 in comparison to the

dispenser 310 is that the dispenser 610 includes a resealable bladder to allow the bladder to
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facilitate attachnent of the reseal able portion to the end wall of the

fl exi bl e bl adder. The reseal able nenber 844 is preferably nmade of a
resilient polymeric material, such as a blend of the polyneric material

sol d by GLSyypsHanat he registered -41 WO 02/40122 PCT/ USOpé£@96isoshr ademar k
KRATON(r) and a |l owdensity pol yethylene, such as the polyethylene sold by
Dow Chem cal Co. under the trademarks ENGAGETM or EXACTTM An i nport ant

feature o he. reseal abl e menber .844 is.that,.it be res e, to forma
Gaor 11 ght P2 BRE AR AlBag sigoe of e S dist b5 h e PeRdif B PRt {on ener
t hrough t he reseal abl nber. Preferably, the 5 reseal apl e nepber can be
seal ed by Q#I%S?%%@LT&%U%% tﬁfeécefe He> %%d?"élc is assignehionhe samswn t o
those skilled in the pertinent art and described in the above-nentioned
co- pendi néssigrege antheppsentdaenton, aas is herpby sxpreslydncarperatstl by defarepes aspat
descri bed above is that it is knowmm to mnimze the degree to which the
medi canmentf the prsént disslobse.ance can be absorbed into the polyner in
conparison to KRATON(r) itself. 10 As shown in FIG 33, the rear plug 514

defines a filling afeshouwnen 8HG. F30thadidxiblel tiaddeingduadludus dnarseldssd ¢id 776@
reseal abl e nmenber 844. As shown in broken lines in FIG 33, a double lunen

needl e or rdsbdifbld purB6d $4A0VERPRE ih BB V5. N8 BleRNREdtedeniFRMREEnt, leOUgh t he
filling aperture 846 to, in turn, pierce both the reseal abl e nenber 844 and

under | V1 g3 ie 309 iT80ned of il HEXIHASmBlAEST pTfeddleisglion menber B

is couple conmuni cat'i on a source of medi canent

or other substan to be,contained w.thin.th I fluid ¢ er, 655 and is
actuated t%6 'Fﬁ“fn%t% ﬁ%tg%rﬁgh’%g}ce&? P‘f‘lc n‘ﬁ%ne@gg%ﬁggﬁaugﬂmgt %?’b%r[%g’?a ﬁce. Upon
filling the chanber, the, flexiphle bladder, 654 i.s collapsed into its
pr edet er nfiFfEEs 0% ﬁ%ﬁ@@él%&fﬂ? FaRPI-GPOSHIGHHACIBYRICUIR G CRROSHL Yl e i
w thdrawn. |If necessary, a vacuum pay be drawn on the interior chanber 780
of th&0f| ethpyise niacsd detontact Wi the nredefrgmingd medicpmeny og othgr substangscenigined e
bl adder. Upon w thdrawing the needle, a |aser or other energy source (not
shown) t r witbinithesmainfinichehamben sEhre resediable iporiion §84 istisnctpblachy ainesdleosfikon of t he
reseal abl e

filling member for introducing the predetermined medicament or other substance through the

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

material, such as a blend of the polymeric material sold by GLS under the registered
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menber to seal the needle hole in the manner described in the

above- nenti oned co-pending patent application and thereby maintain the
medi canment or ot her substance contained therein in a sterile, hernetically
seal ed condydiogipizzThe filling aperture 846 nay be seal ed werlusew/aedd - 42 WO
02/ 40122 PCT/ USOLl/ 46089 850 (shown in broken lines) to maintain the

I nterior chanber 780 of the flexible bladder in a sealed condition. As nmay

be recognized Ki d i,n t.he pertine r t t eachi ngs
ner oi n. nTARTEE <RATTNE S o g aPhsed BB B R s Ao e i sER by
above-descri bed .5 d of her enbodi th r nt, inventiqn, wfhout
departi ngao?’-"o eﬂ’?l‘s'al?(‘}o eﬁ@ﬁ&é@%ﬁ@ﬁ@@%ﬁﬁ@%@@ ?I a‘\%ﬂﬁ?mﬁéfgg?ﬂmfﬂ Y,
this detailed description of preferred enbodinents is tqQ _be taken in an

i | | ust r at theaesealabls meather844s that itberesagalle taderm a gas-tighiseal eften igsesing 3 s 1. A
di spenser for use with a filling assenbly including a needle for penetrating
the di speemsibs; syringe onlikoidisctionymeamberisbronghctse résealdilememben Ryefgrably, Bsur ce
coupled in fluid comunication with the needle for introducing the

subst afic erdskdlabligmeinber dar e bealedrty Heating thé erea girpeeatky the anetlain eanamesour ce f or
transmtting a beamof |aser radiation onto a penetrated region of the

di spenser kh@wms®ahoss skilsdintth®ferif@fl b ahDldcritea e the abbVtEmehtidded 6@ perd@i@pr | Si ng:
a housing defining a variable volune storage chanber; a one-way valve in

fluid compuphicabl@Rom Ok ddvanti¥y dfahd ﬁeydeh%w}m; QEsRA6CAAPBIOR tha: R'is lufhnOW NY

the passage of "a substance fromthe variabl &-volune storage chamber _

t her et hr oug; 30c. R €1R01 Mfich B RARGARS: Hotle: biiskidnle R ARSI AnieCt i ON,

wherei n the one-way vdlve Includes a Vvalve seat and a val ve cover, the

val ve cover, extends abou | ve at and forns an interface

therebetMBQXFE{ﬁ%mggﬁyﬁné%kﬁéggﬁgﬁlﬁaflet aperture in fluid commnication
ith interf t | t t th I ' bl e  bet

1 a&@ﬁoggdegogffiggs Ain FIS 33ahe acas plg,5 14 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 is actuated to fill the chamber with the medicament or other substance.
Upon filling the chamber, the flexible bladder 654 is collapsed into its predetermined
collapsed condition, as shown above, and the needle is withdrawn. If necessary, a vacuum
may be drawn on the interior chamber 780 of the flexible bladder during filling to facilitate
20 collapse of the bladder. Upon withdrawing the needle, a laser or other energy source (not
shown) transmits a beam of laser radiation onto the penetrated region of the resealable
member to seal the needle hole in the manner described in the above-mentioned co-pending
patent application and thereby maintain the medicament or other substance contained therein

in a sterile, hermetically sealed condition. The filling aperture 846 may be sealed with a cap
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engagi ng the valve seat to close the interface and forma fluid-tight seal

t herebetween, and (ii) at |east one open position with at |east part of the
val ve cover spaced away fromthe valve seat in response to substance

flow ng thrQughsdke outlet aperture at a pressure greater pgcRofucidl Ve
opening pressure to allow the passage of substance therebetween; a manually
engageabl e actuator that is manuall y engageabl e and novabl e between (i) a

Lt POTABETHBLE POF g A SRR BSHT RSRA BB

vari abl e- Volﬁﬂr i@or age chanber through the one- way valve; and a needl e
penet r abl &G EOPYLER- reseal abl e nenber in communication with the variabl e-
vol ume storage chanber and defining a needle penetration region that is

pi erceabl e wi th t heAsmepbe @Ct)gmzedrbmthpsﬁébﬂh@néb%ﬁrm@t@ﬂﬁbaséghMinh, and is
heat reseal able to hernetically seal the needle aperture by applying | aser
r adi at i ontebclongstHeecih, asererons cirangest and maddifi catines mayrbet thaderte ol abovepdasedibredt | on
region substantially absorbs the | aser radi ati on and causes the | aser

radi at § onafddothéreinbetinsltd of eqRtsehtiBvention witbReddpuhing ok idscope dshifinaed| e
penetration region thereof and thereby nai nt ain the substance contai ned

within thg M@Eﬁﬁéﬁ&&r&ﬁhﬁd MR cSr QLY Stne HREINSY désBriftiohld kéf@nred éﬁ%oﬁﬁﬁén?s% toy

seal ed condition. . A dispenSer as defined in clfaim1, further
conprisin fluid comTunlcatlon with the
fluid- recg?t\%%ﬂ aa%tlu Sgkﬁaﬁoﬁgw 111?ﬁj§§mr eceived therein fromthe

g

di spenser; and a one- may valve coupled in fluid comruni cation with the punp
for allow ng the passage of the punped fluid therethrough and preventing
tthe passage of fluids in the opposite direction. 3. A dispenser as defined
inclaiml, wherein the variable-volunme storage chanber is defined by a
flexi ble bladder. 4. A dispenser as defined in claim3, wherein the flexible
bl adder is nmounted within the housing and defines an interior chanber
therein, and a fluid-receiving chanber between the
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fl exi bl e bl adder and the housing, the flexible bladder is novabl e between a
col | apsed condition wupon filling the fluid-receiving chanber with a fluid
and an expanded condition upon dispensing the fluid fromthe
fluid-receiving chanber. 5. A dispenser as defined in claim4, wherein the
flexible bladder is formed of a resilient material that flexes the bl adder
outwardly toward the expanded condition and thereby creates a first

pr essur &hattis¢laindddsf | ui d-recei vi ng chanber greater than the second pressure
in the interior chanber of the bladder to thereby prevent the ingress of
gases or vapors into the fluid-receiving chanber. 6. A dispenser as defined

in claim3, {utREEnsEOMPhscSkMYa fifling@Rdenibly FRRIdRRIARBM e fhepehb@atink!tge bl adder
and the housing for sealing the fluid receiving chanber,” wherein the seal

i ncl udedispenperrasd igragucing asnewanss therinragubstancalspyrco ceupaddnylugh an out er

Y e R e e e

i nner sdispease, afd 4 laserBbadel €t tradfidittiMped isdam dfhgsef tadiition BEtoaABELtE] REloREr ances
are subject to radial conpression to seal the _interface between the

f1 exi bl f the dispensertadea] gustuliing needl hgledherpiethe 4ispeRser ¢RIRPTISING:| ai m 6, wherein
the first profUREARESIH t\?aﬁ%le@gﬁxﬂ{es%}a ObhbePer i pheral surface of the
I N€s an ar

bl adder and de uter annu sealfing surface, and the 45 second
pr ot uber ancea end-waylgaled oufluid commueicater witlh theakarishle-valumeatorageschamberder and
defi nes i nner annu% ar seal i 8% surface. 8, A dispenser as defined in

clai m _7?@2'0&@& CPAFRES P14 Wbsiac kioR fhenwagiablervo e storagg,ehagtber Ugiethraughragd
di v ect | pigvihAg ¥ palie of Alid iR a3BREALE REHON, LRk i 6T 08y Pivd Reldacnd

otuberance "to t eby faci e maintaining a fluird-tight seal in the
event ofalis sedtiand anealer doakr, threeapie @verkxtindpanutthe vslve sédt med farms ah atenf®e

\g/,ne\l;ﬁ gpg%%%?thggrgré%dvqﬁ%ﬁf {i%'cléllees %ﬁglﬁt%g\é[gegtgreégﬂuﬁq‘gl 2 Sx?lgaetlronavxsiithdt%]; Iinqgr?acle Ind laim
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 variable-volume storage chamber through the one-
way valve; and

( a needle penetrable and laser 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 heat resealable to hermetically seal the
needle aperture by applying laser radiation from the laser source thereto, wherein the needle
penetration region substantially absorbs the laser radiation and causes the laser radiation to
hermetically seal the needle aperture formed in the needle penetration region thereof and thereby
maintain the substance contained within the variable-volume storage chamber in a sterile,

hermetically sealed condition.
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fl ange extendi ng about an open end of the bl adder and subject to axi al
conpression for further sealing the interface between the bl adder and the
housi ng. 11. A dispenser as defined in claim®6, further conprising a plug
receivable within an open end of the housing and engageable with at | east
one of the first and second protuberances for radially conpressing the at
| east one protuberance to seal the interface between the flexible bladder
and t he hous2ngdispénhserastiefipederainsl, digtlieneampnising atileastidne atha peinp coupdedpl ug

defi .ap . | ar . f bl. ith t ond pr.ot ub . f

adi al 1§ DeRSPEERisae B8 e e aOE Ar A TP RE D Eear T et

i nt er f ag@nihe HRFenste¥hdh Bndrivaddike aaiplddng flRLInBunidadionAvith thE BAE Foras
defined in claim1, further conprising a plug receivable within an open end

of the Rbewingghe prasagaofithe pumped fluid thesethraagh and pres¢ntinghe passaghof fluidapr i sing a
seal fo .the plug and the housing, and wherein the plug defines
at Ieaspﬁgﬁggg%gﬁgﬁgg'therethrough in fluid comunication with the interior
chanber of the flexible bladder. 15. A dispenser as defined in claim 14,
further conprising a two-way valve coupled in fluid conmunication between

I y, ) A : .
the interior3chasBeasenss defiaed inslaimy b Whersinibe variable-welumsstarageshambenis  pl ug
for preﬁ@ﬁ}%id%ﬂafd gibq%glggg@ﬂni cation between the interior chanber of the
and the 46 a )

bl adder i ent atnosphere when a pressure differential across
the two-way valve is less than a threshold level. 16. A dispenser as

defined in clajm15, wherein, the . two- .valve Is fo d by a B flexible,
annul ar prot ﬁ'b%?&ﬂ%‘l@?re‘i&‘{?ﬁa?ch’@ cﬁ%{’a‘lygl"‘i\f’?‘}éi‘%&é}lﬂ{?’feﬂ?l CHF I WD BKer al
surf aceh&fsingtaﬁi@ dbfigesi Al iﬁteﬁb?gﬂﬁﬂbeﬁdﬂ&eﬁﬂW@ﬁﬁhﬁi‘e&i\‘ih% ArAtr WieeS thef ace of

the plug to thereby seal the interface between the Tlexible bladder and
pﬁ ug. 1¥exibledilasidemandrithabousitg, thedlekiblechladder tsgnovahkerbstweentaecodapret apndition

POl 08 TG bR PRPES PR B3P BBl B

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 toward 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.

6. A dispenser as defined in claim 3, further comprising:
( a seal formed between the flexible bladder and the housing for sealing the fluid receiving
chamber,
wherein the seal includes a first protuberance extending radially outwardly on an outer
surface of the flexible bladder, and a second protuberance axially spaced relative to the first
protuberance and extending radially inwardly on an inner surface of the bladder, and
wherein the first and second protuberances are subject to radial compression to seal the

interface between the flexible bladder and housing.

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
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protuberance in response to a pressure differential across the protuberance
exceeding a predetermned threshold level. 18. A dispenser as defined in
claim 3, wherein the flexible bladder defines at |east one radially
conpressi ble sealing surface, and at | east one axially conpressible sealing
surface axially spaced relative to the at |east one radially conpressible
sealing surface, for effecting both axially and radially directed seals.

19. A dsespahmetubarsnciedxtereld about ah ainer Adiphetabsuefane dfithe bladdertdnd dofimaichar def i nes
t wo radialhé lcoq?h SSIF|6 sealing surfaces, and wherein a first radially
conpr es ¥ BILELFGPHYE St¥%ce is | ocated on an external peripheral surface
of the flexible bladder, and a second radially conpressible sealing surface

is located on |,. an internaJ eri7phera! surface of the bladder, and the
first and se&:@’ndllwmﬂaﬂdyﬁ@%hlprc@y@‘ bvbersindhe fitst thu@c@@e defenegnitapersd of f set

el 3T Ve ke RRAe At atedPmodudl NGRS IRt R S foubshe " the

first CO essS| € Sea sur I nes apere ace

porti ontoftbesrew faemtatmglabitﬁﬁlﬂgra fled-gghtakal i urnthaapmx)f bRtédrymiteéal cebep.ect i on of
the second radially conpressible sealing surface to facilitate naintaining a
fluid-tight seal in the event of bladder material creep. 21. A dispenser as

def i ned ' of al sl EEHAS NS B LALEDhOdIBadFHASS el pen end and 2

cl osed end, and vab etween a coll apsed condition an ‘an expanded
condition, 47 wherein upon expansion of the flexible bladder fromthe

coIIapsed- con ion int he .expan condition, the flexible bladder and
t he housi ng %%@eaw&ﬁ %ﬁd ‘E]&%m[‘ ge\”@%‘é‘?&]@ee??al éﬁaeﬁlﬁgud%?rﬁﬂﬂ"&l‘er@ap defi nes

an incr ﬁﬁ%&a RGteXAifE Bodul ah BperPeridalr tst B18det Y JubRE fohKiPBSApRESod BYalrfhet he
1osed end of the flexible bladder to facilitate the renpval of fluid from

the f | usedlingtbeintenfage betveash éhre hipdsler endahebowsingof the flexible bl adder. 22. A
di spenser as defined in claim2l, wherein upon expansion of the flexible
bl adder fromthe collapsed-condition into the expanded condition, the

f1exible bl addardispehsdrab Uyfirednh 8king 6, further comprising a plug receivable within an
open end of the housing and engageable with at least one of the first and second protuberances
for radially compressing the at least one protuberance to seal the interface between the flexible

bladder and the housing.

12. A dispenser as defined in claim 11, wherein the plug defines an annular surface
engageable with the second protuberance for radially compressing the second protuberance and

thereby sealing the interface of the flexible bladder and the housing.

( 13. A dispenser as defined in claim 1, further comprising a plug receivable within an

open end 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 least one aperture therethrough in fluid

communication with 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
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t he housing adjacent to the open end of the flexible bladder, and the

fl exi bl e bl adder progressively engages the housing in the axial direction
fromthe open end toward the closed end of the flexible bladder with
further expansion thereof. 23. A dispenser as defined in claim4, wherein
the flexible bladder defines an external norphology in an expanded

condi tion, the housing defines an internal norphol ogy, and the external and

i nt er nakmBRAPAMbMHeRSWREE Srefstcad fbRhiial abldgs $ha iho-Way VARE ePKsHhbON t he
flexible bladder to conformably contact the housing and substantially

el i ni natheeshold lenehd space in the fluid-receiving chanber therebetween. 24. A
di spenser as defined in claim4, wherein the flexible bladder is nade of a
resilient material and defines an outer width in an expanded condition, the

housi ng defi hes dispdnséiess defihell iR cladd 51 Whereinttes twi-wavalle isfernddidder i s at
| east equal to or greater than the inner wdth of the hou5|££ to thereby
al | ow t Hexiplesinnules progibeganse extendingradially dewardly fepm eminner periphe &rfﬁ%g chanber

and hougj, rmx qd%p?ﬂﬁjé%ggéﬂieowﬁﬁ)gﬁ AMifuldr Qﬁ"i‘fc@‘ort’ Fhe Fﬂ?ée%tcﬁhg’e as

defined In c a|m conprising: a punp e actuator and
i ncl udi mteréacpbativeen the dleixibddbledder tind plug. passagemay, wherei n the passageway
defines a conpression zone, a first portion forned between the conpression
zone and the vari abl e-vol unme storage chanber, and a second portion | ocated

on an opposiie &hﬁéﬁ‘qs&fastd@ﬁn@dl%[a%%%h@r@iﬂ%é ﬁlnﬁta'r PRotheriee dbfifesaxiyt i on.
26. A dispenser as defined in claim25, wherein the piston and housing are

f or med Opmmfacw that tepes inverrdlyrin g radisl dlgb@orptarfaclllw& frexingrofdhs penser as
deflnedlpb m 25 furtther onp,ﬁlfsmt%a nOﬁ edlnaélwd

muni %?‘18??“\/& ‘B’Heﬁﬂ%sepgsaspé&*é&%j{ Gl AP i‘gpfr" “ﬁ%ﬁ’f?& '"PH&r et hrough by
t'he pi spRBeterilfled tWRRRSUNeviene nozzl e and passageway are formed integral with
each other as a single part. 28. A dispenser as defined in claim?25, wherein

at | east one of the piston and the passageway is reciprocable relative to

the other, aﬂ{i A Jﬁ@pe?lisértag '&ehﬁed”iﬁ‘éﬁhﬂ%, %hgrginqhé ﬁ%&iglehff’z{(ﬂer defines at least one

radially compressible sealing surface, and at least one axially compressible sealing surface
axially spaced relative to the at least one radially compressible sealing surface, for effecting both

axially and radially directed seals.

19. A dispenser as defined in claim 18, wherein the flexible bladder defines two radially
compressible sealing surfaces, and
wherein a first radially compressible sealing surface is located on an external peripheral
surface of the flexible bladder, and a second radially compressible sealing surface is located on
(_ an internal peripheral surface of the bladder, and the first and second radially compressible

sealing surfaces are axially offset relative to each other.

20. A dispenser as defined in claim 19, wherein the first radially compressible sealing
surface defines a tapered surface portion for directing bladder material in approximately the
direction of the second radially compressible sealing surface to facilitate maintaining a fluid-tight

seal in the event of bladder material creep.

21. A dispenser as defined in claim 4, wherein the flexible bladder defines an open end

and a closed end, and is movable between a collapsed condition and an expanded condition,
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material, the passageway is nmade of a relatively soft material, and the
piston flexes at |least a portion of the passageway outwardly upon noving at
| east one of the piston and the passageway relative to the other. 29. A

di spenser as defined in claim?25, wherein the first portion is defined by a
first radius and the conpression zone is defined by a second radius that is
less than the first radius, and at |east one of the piston and passageway

i's mva%@rernalp%h 'e)(?‘ar{sfbnt&%é)ﬂéi%le Bﬁaw%n( !h)e ca11£psé&fcomﬁﬁ&mart@fﬁe RSdAntEPN Wi th

the tip of the piston received with the first "portion of the passageway,

and t hecwﬁmneﬁlsufbwbi@hleddﬁo and te hpnsmg deftheco pmurarcgepitherelteeen; ard the

vari abl e-vol une .st orage chanber, fo rec V|n ubst ance th refr and (ii)
B eat Bt e gt 28 FrorcdE Wi 8 el ot o i SR oSk o “Dor ¢ on
of the plasaiage\v@ihe f&lelé\blﬂdw@@ﬁa@ﬂltﬁét@Qémﬂm of fluidl fednintheFluid-receivaig
conprising at |east one spring drivingly connected to at |east one of the

pi st on &lenbshurcurxpagsionpicheflexibledladder. ng drives at | east one of the piston
and passageway fromthe first actuated position to the rest position to
pressurize fluid in the conpression zone and, in turn, dispense a netered
dosage of fl2d.d\ dibpsemagrastdhﬁnedah\cmmal wHerélinsipein sgpansisn d€ therflediblebladder m 25,

wherein_the actuator is drivingly c ectedto Ie st .one .of the piston
and pasE&agdiase! lgtedrigy itign o f £pangl c%‘?d“t‘%ﬂ}ﬁ Hede;sé%%!b ol

rel ati V&e%@uéﬁ%eidg&&ﬁ{totﬁ opeht il DPBRFRKiASHIE ek R tﬁ@ﬂalﬁbmaa&r wherei n one

of the piston e conpression zone IS softer than the other, and
the pis pmgres:upelanngagesrﬂmeénssmmgunztbﬂexmkmmm from ¢lndf epeareod tdward the clashéd ereby

f f bet 3. Adi defined i | ai
2 bR IRR B SRR, o S oocmom o etined L el

relative to the other between (i) a rest position mnth the piston tip
|l ocated in the second portion of the passageway; a first actuated
position wi t#. ﬁq@lsmﬁnQQrcaﬁ defined in cleira @, whereint ﬂemblp et dadines an ¢xgerpals sageway

and the %&%Bfo%i 1 % eX %ngecﬁcoﬁgftf%g thQ hous'ilr{ dde?’ge an1 fé al% rgl}\qgléggf alnﬁhe

vari abl e er for rec ande rom (iii) a
second external and internal morphologies are substantlally 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.

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

a pump coupled to the actuator and including a piston receivable within a passageway,
wherein the passageway defines a compression zone, a first portion formed between the
compression zone and the variable-volume storage chamber, and a second portion located on an

opposite side of the compression zone relative to the first portion.

26. A dispenser as defined in claim 25, wherein the piston and housing are formed

integral with each other as a single part.
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actuated position with the piston tip located in the conpression zone, a
fluid tight seal forned between the piston tip and conpression zone to
pressuri ze the substance in the conpression zone to a pressure greater than
t he 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 tip located in the second portion of the passageway and the

outl et aperture coupled in fluid conmunication with the variabl e-vol une
storage chanber to reduce the pressure between the outlet aperture and the
conpr essi on 2bredigpenser dsalefinddigwiaam@, funibencaimpeisings noazldicepmediarfluig def i ned

inclaim3, further. comprising: .a pl.u finin | east , on eripheral
br ot uberemmut R e e BRE%y fofieBr e i Bk There 68 e 20 R BSaR i ange.
and t he vwnensi tgneeid ARiSpa8shgRSare Estehed Mte@al WEIS SschTilias @la 8bRIpapt. | nwar dl y
fromthe open end, and wherein the peripheral flange of the flexible bladder

is receivable within the recess for tenporarily sealing the fluid-receiving

hanber, and o uldrece Vi
tho recese upunt SapsrsBaS el REILRR. AheRh W AR e AR Pt

t her eby pasgdenay ihecipratgblerélatived dey othe, Ardehé pistinrigmaddof drellitivplghaelr as
defined in claim34, wherein upon engaging the at |east one peripheral

pr ot ubePBHEigl fenasegeVrRisdaadeof ag ﬂé“%&i}%qftr%@?te‘tiﬁea"ﬁl thepisteandlexss & dsrstesses t he
o ' o Y’ ' h
¥ ext br ESh §509 Balacy PRk ey S YeaRrt R R PRe BRIERRY, 0

t he fl exdldslve ththadtter. i s novabl e between an expanded condition and a

predet erm ned col | apsed condition, and the dispenser further conprises
Wgans for controlling the bladder to collapse into the predeterm ned
c

Il apsed  condi ispehser™h dBfinedinQiHROBSRherdin thEfitsDBsHibA isCdefined BPa figer ein the
means for controlling includes a plurality of |egs extending axially
i nwar di fadiustand theecompression zorshia Wpmeddty a sgeorid rediup that is|lesddlean thefirst tadivsor nabl.y

contact ialpcpattlé]algt c])cnleeo)f it}lloel pelst% ‘:fllrcljcii ;e)a{sséj e\())vgy ?sor{léx%%?eerefan% FoOtLe other between (i) a first
actuated position with the tip of the piston received within the first portion of the passageway,
and the compression zone coupled in fluid communication with the variable-volume storage
chamber for receiving substance therefrom, and (ii) a rest position with a tip of the piston

received within the second portion of the passageway.

30. A dispenser as defined in claim 29, further comprising at least one spring drivingly
connected to at least one of the piston and passageway, wherein the spring drives at least one of
the piston and passageway from the first actuated position to the rest position to pressurize fluid

( in the compression zone and, in turn, dispense a metered dosage of fluid through the valve.

31. A dispenser as defined in claim 25, wherein the actuator is drivingly connected to at
least one of the piston and passageway for moving at least one of the piston and passageway

relative to the other.
32. A dispenser as defined in claim 25, wherein one of the piston tip and the compression

zone is softer than the other, and the piston tip and compression zone form an interference fit to

thereby form a fluid-tight seal therebetween.
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38. A dispenser as defined in claim 36, wherein the neans for controlling
includes at |east one axially elongated surface discontinuity fornmed in the
flexible bladder. 39. A dispenser as defined in claim38, wherein the neans
for controlling further includes at |east one axially elongated rib forned
on the flexible bladder and angularly spaced relative to the at |east one
surface discontinuity. 40. A dispenser as defined in claim3, wherein the

bl adder is capaphrp&isePRiRAnOERANLASIWh&¥indt MG o@fhe'cljii‘i@n hi¥ et i on nenber
for introducing a predeterm ned substance into the fluid- receiving chanber,

and t hepgssagstiay 1§ mevabderslaiive ite tie ophsr béterers(ibatearndsiionywiththe piskindip lacateds ponse
to the. | i ion of .therml ener.gy thereto and..co tible with t
Subst antERP bRl piioR b I e E [ s e BRicE SMsho ot thlodo o g
por t i oniroMe fikst ipb@ioh E tHel pasdagPayt indnh@dwingressionl 2ené Bouple&isin MusEcdnmiiti€ation
application of thermal energy thereto for formng a substantially

f1 ui d- t Wifhtheeasiablepoiuipesiotage chamber firgeqsivirgiBibstangs thergirem; Ghka sechrfl chanber

in a regi f o ' 0 j r. 41.
A sponiired BRLER BERE A 6 Byt P E St bl e A BRI o
at | easbetwearethefpistort tiyeaniogingetssionatnt @pressdddcahesubstan®d iathedompiéssioA zone
di spenser as defined (n ¢l ai @640, wherein the first portion is forned of

vul cani RePressisEFatersan the yalys OREUPE BISSYETANGeHD (PR, E1USE FRePressiizes] Spbstance

CONMPI i Sty\heft tiANENd 430l diHeRG tﬁr_oﬁ%ﬂh@ @ag@{‘ﬂxg (Erc)) QoL gBBﬁ&n %vﬁgﬂteﬁftﬂﬁe fig piston,

wherein at | east one of 'the piston an re 1s nova manual |y
engagealbicated ot thasenond bdion\of thegasdagevedyhand theddutlefaptirsipermsipledas fldigdf | ned i n
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comuni cation with the needle for introducing the
34. A dispenser as defined in claim 3, further comprising:

a plug defining at least one peripheral protuberance; and

wherein the flexible bladder defines a peripheral flange, and the housing defines an open
end and a recess spaced axially inwardly from the open end, and

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

thereby secure the plug and bladder to the housing.

( 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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substance through the needle and into the variabl e-vol unme storage chanber;
and a | aser source connectable in thermal communication with the reseal able
menber for applying |aser radiation thereto. 45. A dispenser as defined in
claim1l1, wherein the needl e penetrable and | aser reseal able nenber includes
a first portion substantially infusible in response to the application of
thermal energy thereto and conpatible with the substance to be received

wi thin the virniAldispenset adefined r dgm W) alivRin thaRitads HE oMbl htladesaver | yi ng

the first portjon and fusible . in response to the applicatiogn of thernma
ener gy PIH@E‘éSt %f'.legfeﬁzxt%dmgsaa&klyéﬁlwgély@rm the tntgrier ehaanbﬁrﬂéfheﬁ?érbéq Wa‘#‘iﬁ’é?%econd
por tion.iSoh2b : $ib] tic and an el astoneric
mat er i afd. %fr?. ﬁpg‘fﬁ%n g]lfq%sfbdee??@ggﬁ?ﬂ]%p%%%;@atMerei n the first portion
is formed of vul canized rubber. 48. A nethod of filling a dispenser with a

pr edet er mi negl, subst ance, .c risjn he f.oll ow ng steps:. providjng a | aser
source that ?Xr ﬁ’n@‘ﬁl?efqéer!aégéﬁ%dﬂ F%ﬁ'ﬁéhf whirejpths Mepns fof "é’ﬁgﬂgigg.“?ﬁ]ft‘ieﬁ gti ng a
housi ngled& b biigllPel¥RE A @IBYVOH SR iIRhIRS ﬁ&ﬁg&iﬁ?ﬁ@ﬁéxibfecmacrd_@&el ving the

pre-determ ned substance; a one-way valve in uird communication with the
vari abl e-vol une storage chanber for allow ng the passage of a substance from

t he vari abl e;, ol.une st orage chanpber,t heret hr ough and eventl assage of
10T noan: SbAoUrEsies 4B I ha Wik Meekhs T coRlrEY B Ryt i fRgS
reseal a@l@sﬂ@fetdxwllﬁlieﬂbrfghtéﬂ dibdenmeddncaé fegibibldidenhd dngtilaah kgackdtelbiie 86 Or age
chanber, wherein the reseal able portion substantially absorbs the |aser

radi at | &8 at leash on¢ surbage Biscomimuitaser source, and defines a needl e penetration
region that is pierceable with a needle to forma needl e aperture

t(heret hrough and that substantially absorbs the 1laser radiation transmtted
by the | aser4(saudisgenta abdefimidiia alainy 3swhdreia theslddder apaphble of bdigg péndirate® pri or

Lo T P ndddfe or ke Sepection mmemmber Tor haaiicina 3 predctonmined substancs nta the fuid > ™ "9 2
receiving chamber, and the bladder includes a first portion substantially infusible in response to
the application of thermal energy thereto and compatible with the substance to be received within
the fluid-receiving chamber, and a second portion overlying the first portion and fusible in
response to the application of thermal energy thereto for forming a substantially fluid-tight seal
between the flexible bladder and fluid-receiving chamber in a region thereof penetrable by the

needle or like injection member.

41. A dispenser as defined in claim 40, wherein the second portion is formed of at least

one of a thermoplastic and an elastomeric material.

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

rubber.
43. A dispenser as defined in claim 1, further comprising a pump including a piston, and
a bore that receives the piston, wherein at least one of the piston and the bore is movable by the

manually engageable actuator relative to the other.

44. A dispenser as defined in claim 1, in combination with a filling assembly including:
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substantially gas-tight seal between the variabl e-vol une storage chanber and
the exterior of the dispenser; penetrating the needle penetration region of
the reseal able portion with a needle coupled in fluid comrunication with a
source of the predeterm ned substance; introducing the predeterm ned
substance through the needle and into the variabl e-volune storage chanber;
w thdrawi ng the needle fromthe needl e penetration region of the reseal able

portion and ) k 1A ' adi ati on
P rom the. | as o e P Der e and el 21 e

por t i onintodbangasubatange thibaghitheugsealabld membe and édd ¢chepanigbleatolumme sterggon of t he
reseal abl e .portion the |aser radiation transmtted by the |aser source; and

causi ngd? “Faser radiation to hernetically seal the needle aperture forned

in the needl gsutRQAES SoatdeQBupIBY irPluidomiriniceaavaR R Redik i@ inRddhcing theirn form
a substantially gas-tight seal between the penetrated region and the

var i abl subsgnemtrosigh thegeecdleant into thegaripblpwphiow steyagrethiambar;iand cl ai m 48,
further compgiging Jc'e‘%oxf&e‘éﬁﬁle%t FRY g, ?Caliiﬁﬁ%!tﬁ@res@a%ﬁecﬁemg&qbr
transmtting Fadiati on ot romsard source onto e di'spenser prror to the step

of penegpplgihg kgertradiatie@edieRt@enetrati on regi on of the reseal abl e portion. 50.
A nethod as defined in claim48, further conprising the step of manually
engagi ng and noving the actuator between (i) a first non-actuated position,

and (ii) a Sﬁf%&’isﬁ&%%%gﬁ%htcia% l??ﬁgreinr}hé Hée@fe ﬁyét??d?@ﬁﬂ@la?er sapasgati al ly

predet er mi ned dose of substance trom vari a ol une st orage chanber
t hr oughntembenineludesya fnrat peetiob&ubstantially infusible in response to the application of thermal
(» energy thereto and compatible with the substance to be received within the variable-volume

storage chamber, and a second portion overlying the first portion and fusible in response to the

application of thermal energy thereto.

46. A dispenser as defined in claim 45, wherein the second portion is formed of at least

one of a thermoplastic and an elastomeric material.

47. A dispenser as defined in claim 45, wherein the first portion is formed of vulcanized

rubber.

48. A method of filling a dispenser with a predetermined substance, comprising the

following steps:
C providing a laser source that transmits laser radiation;

providing a dispenser including a housing defining 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 laser
radiation transmitted by the laser source, and defines a needle penetration region that is
pierceable with a needle to form a needle aperture therethrough and that substantially absorbs the

laser radiation transmitted by the laser source to hermetically seal a needle aperture therein;
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prior to filling the variable-volume storage chamber with the substance, forming a
substantially gas-tight seal between the variable-volume storage chamber and the exterior of the
dispenser;

penetrating the needle penetration region of the resealable portion with a needle coupled
in fluid communication with a source of the predetermined substance;

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 laser radiation from the laser source to the needle penetration region of the
resealable portion;

substantially absorbing within the needle penetration region of the resealable portion the
laser radiation transmitted by the laser source; and

causing the laser radiation to hermetically seal the needle aperture formed in the needle
penetration region of the resealable portion and in turn form a substantially gas-tight seal

between the penetrated region and the variable-volume storage chamber.

49. A method as defined in claim 48, 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.

50. A method as defined in claim 48, further comprising the step of manually engaging
and moving the actuator between (i) a first non-actuated position, and (ii) a second actuated
position and, in turn, dispensing a substantially predetermined dose of substance from the

variable-volume storage chamber through the one-way valve.
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