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(54) Titlee METHOD AND PACKAGE FOR STORING A PRESSURIZED CONTAINER CONTAINING A DRUG

(57) Abstract

The drug formulation includes a mixture of a drug and a propellant.

from the pressurized container.

A method and package (22) for storing a pressurized container (34) which is filled with a drug formulation at a predetermined pressure.

The package which encloses the pressurized container substantially

prevents ingression of water vapor and particulate matter into the package while permitting egression of the propellant which may leak
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tube. The resealable lid for this tube enploys a desiccant to absorb

noi sture present in the tube. 25 Such plastic tubes typically

i ncrease nmaRyloasiss i Ng cost and require conpl ex and/ or PEXPSYEITSR

manuf act u-i ng processes. Such tubes are frequently bulky in that they
require a WO 00/ 37336 1

PCT/ US99/ 27851 2 significant
anount of storage space relative to the size of . t he contai ner di sposed

within the plastic tube. METHOD//AP GACKREE | FOR-RTPRING

Accordingly, a need in hﬁgfééo:&;zb? { sofrPAnfrTebiesminfd a brogackage for
storing a pressurized c%n alrner fti Iggﬁvm'th a propel l ant and a drug
whi ch substantially prevents ingression of water vapor and particul ate
matter into t a IPpeIPRF NS | Ng egression of the
propel | ant tcgﬁogé%%%%nce of the drug and the
10 propellant. FPohiserappldcadinaediexiat scantipnatier-ingpgrévi 66 U-S. g
met hod and pagkage for storj begSyE] zeth LOMHRACR2, 1996 Lt idh a
drug and a pr ngfﬁﬁ?l%irg& IS (;%dc’gtzggf?lgectlgve ~ T and whi ch does not

requi re conpl ex comtfmaticnrgnppatesss copending wHi€h | APRIHGRLAPR| cfent | y

envel opes f.he i tp. L Ly j | , Staeagetspac
IE';. ng?g?%gjieﬁ, %_‘Ele;lcﬁ ol Byl Ml AV, | alog, St t$Pa8Clontents

It is a pri e present invention to provi de a mnet hod
and package fof shichrare imcesparated by re§ereRfsrer, where the pressurized
container is filled with a drug and a propellant and where the nethod
and package 20 substantially pr event I ngressi on of wat er vapor
and part i BACEGROUNR(QR: THE| ANVENTION package while permitting
egression of the,propellant Jheighy shelf life of the drug is ‘pr ol onged
and perforrrance—o&f?-ﬁe—oéu'g'a'ng—rhe propel lant are mai nt ai ned or

increased. -25 Thet presant f GAVARELYD| ERlatast he pleted apdyvBAEK3FE to

10 for storing a pressurized container containing a drug.

Description of the Background Art

For environmental reasons, there has b2en a move to
replace chlorofluorocarbons (CFCs) {(also simply known as
"fluorocarbons”) such as P11, P114 and P12 with

15 hydrofluoroalkane propellants such as HFA-134a and HFA-227.
When these hydrofluoroalkane propellants are used as a
propellant in- a pressurized drug delivery system, various
technical problems can occur with various drug formulations.
Also, it is necessary to modify the construction of metered

20 dose inhalers for optimum stability and aerosol formation.

One storing mechanism for a metered dose inhaler (MDI)
uses a plastic tube which has a resea‘lable lid to close the
tube. The resealable lid for this tube employs a desiccant
to absorb moisture present in the tube.

25 Such plastic tubes t.-ypically increase manufacturing cost
and require complex and/or expensive manufacturing processes.

Such tubes are frequently bulky in that they require a



provide a nmethod and package for storing a pressurized container filled
with a drug and a propellant where the nmet hod and package substantially
absorb residual /ggg?st ure in the package enclosing thp?'r/%ﬁﬁ?éég' zed

cont ai ner t‘H8t° sometimes present on -the outer surface o

pressuri zed container prior to sealing2ressurized container within the
package. W) 00/ 37336 .

PCT/ US99/ 27851 3 Anot her

obj ect of the gigseAicddty PR icE tsQoBé?é“ dBade relatihach afbk Pacdeagss f or
storing a pressurized container i ncluding a drug and a propel | ant

whi ch subst ant £he| §oRtaineds disposedifhint e rfglas(?6§t§ € whi | e

substantial |y gpadagy i THENENVERTXONTPl exity of the manufacturing process
of the package: Anot her obj.ect of the present énvention%gand
;

provi de a met RECAHGAYkade "EEH PotPRgALT pPELSYS | TR0 RoMeHR

havi ng 5a gééga@éld farprs(t@ehhgnta Wit EbuirS zeasidontapeaed fanded eadichy a
di sposabl e. is a further _ object of thsz)gresent i nvention to

provi de a net h86°%%11%l@é’§’eaf grug: sRichy spRRteBtLpr e Preventsyipgregsion

having a drug ggd wat¥0p&hbapt , anderRlyitiitate maptepel iy phef ega:bi-a/ge
neet s gover nnent aI gui del,i_.nes whi ch roh| Dbit tg §§e of CF

Anot her obj ect PBFKRFRe pddent PRHVEIIGN ? reSignoy P € Propg B’Eltan%D
package for stehbhgase PsBESHN i1ATE cafuapeefomrﬁ:l@ of t'JhBC|<Blfiﬂ;S andr ugheand
a propellant t hat does not | ex, mechanica ces to,
envel ope ortlenBFEREM AR F“‘%F%E’%‘tﬁ% rz8d n88 t SFHRTS W 15 g‘ s&ﬁgt gﬂt?ﬁ‘?‘ﬂﬁe
reduci ng the apputhod0 Sid SbatRgge Sface swadad for prhesyressir céftainer

container where. ., 4 1§ PRCEAYS supstantially gonforgs Lo Lhe ghaps Qe the

and which does not require complex manufacturing processes

and which in turn efficiently envelopes the container to

15 maximize available storage space.

It is a primary object of the present invention to
provide a method and package for storing a pressurized
container, where the pressurized container is filled with a
drug and a propellant and where the method and package

20 substantially prevent ingression of water vapor and
particulate matter into the package while permitting
egression of the propellant whereby shelf life of the drug is
prolonged and performance of the drug and the propellant are
maintained or increased.

- 25 It is a further object of the present invention to
provide a method and package for storing a pressurized
container filled with a drug and a propellant where the
method and package substantially absorb residual moisture in
the package enclosing the pressurized container that is

30 sometimes present on -the outer surface of the pressurized
.container prior to sealing pressurized container within the

package.



pressuri zed contai ner. The package i s anorphous in shape due to the

flexible materials fromwhich it is made. Anot her object of the
present invephiypshsse t0 provide a 25 nmethod and package whi g8rii6domrani

encl osed vol une*that stores a pressurized container in a controlled |
envi ronnment where the pressurized contdiner is isolated from harnful
envi r onnent al conditions such as humdity, dust, |light, and water
vapor and ot her particulate matter. 30 . Anot her object of the
present invention i gnb&hef bkt of thd Preisehe dHivermivhadisune eeoPLaS| 87
an integral aerosol dis eknsi ng a@pargt us,. @ drug fornul ation, .and a
f1 exi bl e nethef gopRY 3 R2ckage fo storing a pressurize container

PCT/ US99/ 27851 including a drug and a propellant which subpeakaigealy lreduges
further an object qof the present inventjon to ravide a dr formul ation
and carrier w PRATBARREYT - CREF&ri aﬂr’}‘lﬁa?vi n@“?%rb%til g(il&nd "f?#'%“r?@t i oﬁge
relating tog heomplefiPpsid ithie mesuiatt\atding pbecedd ofantde patkayead

thereon. 5 Additionall a further ject o

: Q f thein\éﬁ_ntion itsto rﬁvide
an article of manuf ABPHREF HRASHE £ h BFESePEptR{e 8P &, t° pﬁﬁﬁb f ek,
or |leaflet conkmatRbAJapd OfiiEkagenifanetboing a pressufbesd cortainker habjiggt s
of the present inyention, are ful filled by .providing a container storage
syst em conpri sBndi¥ 0 2 F uﬁroﬁ‘?}%ﬁﬂtaﬁ%ﬁgcdﬁprelassf'hﬁ SPRPRY uf8 ofeﬁdaﬁ'&g
and a propeldispbsawleressuri zed container filled with the drug
formul ation at a predetermne ressur.e; gnd a flexible package for
wr appi ng and seal | ng t Hed pPesg‘{fBﬁhféd Wi n%’E1 the ) RAASERTg AR %8s et
vol ume in whi chrbheder essuteithed landorgaakaee i foxli spostny tde ddessublheed
package bei ng

propel | ant, t hl'éggfe:égg%’? Le“a"iﬁ’tggkggteg%‘d%glto %Eﬂ ?Qﬁdl f?%rﬁgggggrﬂeﬁ'tng wlthrr%'r"%si Bhe of
wat er vapor papbgepbant c praiferably emdeatso gbheermehtsdd gwidelsnssi | ehich
permtting egress on; Ofudd %R’ 8ReLr&L! - -
15 Another object of the present invention is to provide a
method and package for storing a pressurized container which
includes a drug and a propellant that doas not require
complex mechanical devices to envelope or enclose the
pressurized container while substantially reducing the amount
20 of storage space needed for the pressurized container where
the package substantially conforms to the shape of the
pressurized container. The package is amorphous in shape due
to the flexible materials from which it is made.
Another object of the present invention is to provide a
- 25 method and package which form an enclosed volume that stores
a pressurized container in a contrelled environment where the
pressurized container is isolated from harmful environmental
conditions such as humidity, dust, light, and water vapor and
other particulate matter.
30 Another object of the present invention is to provide
an article of manufacture comprising an integral aerosol

dispensing apparatus, a drug formulation, and a flexible



20 In addition, these and other objects of the present I nvention
are al so acconplished by providing a nethod of storing a container

conpri si ng wbeno,g%gps of : providing a fl exi bl e package nmpk@ris®dnrssyhi ch is
I nper meabl-e to_water vapor and perneable to a propellant; filling a _.
container with 25 a drug fornul ation conpdising a drug and the propel | ant
at a predeterm ned pressure; wapping the container with the flexible
package material to forman encl osed vol unme in which the container is

di sposed ther guBkagdld SpalisiFurthet | &xidbject ofatkageresrrah inventionctoses
sai d encl osed vol une, the 30 flgxible package,su tiall.y,.pr I

i ngressi on of PRAYLFe 2y afbid an Wﬁfgfi?at %ncrlmt ‘?%%lajirérﬁov{%g e c%%ééggg

vol ume whil e materiaVOH3@/ARg33fabeling and information relating to the
PCT/ US99/ 27851 . . . permtti '

egressi on of CABPRFHGEN antSFH B ERe eRRFHELY a%dvol LPrfell?Eeg‘ tﬂgﬁg?rébver,
these and of handobieeislyf a farphesestiject oifntbat invention ylsf it pdobyde
packaged netered dose. i nhal er onprising. an GUTPr IS a aLai ner
and a drug nme@8r PRGICLe ﬁ’/gl W%?u%m%r“ngsh?ﬁ'g% %rﬁ%@ T ael%g%gi’nnt%ﬁggg’
cont ai ner paRPPLES) ix depfipel cardaiandgspxirdurtdiipfersatiar. di ssol ved in
the propellant; d an__.overwap,.of. flexihle | al; | QsL ng
said MD, the overﬁ#%?)e b&Pflg omlisil L SPISCRR §%r@elop?%§p§{réneggwen%§&p dee
subst anti al | y fanEslled byperowdbhe antentiwiner storage Apystem mpoprasingt her
obj ects of_  present inyenti are ljs ol ravi di

article c;foo ﬁan‘gﬁ‘ﬁgct é?gmufa%lggm??mﬁrﬁégggﬁ daeira%g%‘]]" di S ge%si £r%léﬂgppaglr@at?Js
for di spensi ngropelhmiter ed aporeswwieedf |aantadgnesr i filliadonvath eddevofirugt he
15 apparatus conprising a_gontai | o) JRSGEYPI Manf fALspeisi ng
val ve; a drug P lrlr% %clg‘on roét e%lgva#%%}rq%ﬁ% e aerosolarclgli s;?ensi ng.

appar at us conpatkageg dosafwrappdnef Bodtispeling mbei ARSFUTAAEda container
phar maceut | cably, AGERP! all © HARGEhANbo1ddl  in Aicexi BhR Paagarioea
wr appi ng and gal ng 1he contaliner 20 providing an encl osed vol unme in_ which
sai d pressifri zedtainer is disposed, the flexible package being impermeable

to water vapor and permeable to the propellant, the flexible
package substantially preventing ingression of water vapor
and particulate matter into the enclosed volume while
permitting egression of the propellant.

20 In addition, these and other objects of the present
invention are also accomplished by providing a method of
storing a container comprising the steps of: providing a
fiexible package material, which is imperm:able to water
vapor and permeable to a propellant; filling a container with

25 a drug formulation comprising a drug and the propellant at a
predetermined pressure; wrapping the container with the
flexible package material to form an enclosed volume in which
the container is disposed therein; and sealing the flexible
package which in turn closes said enclosed volume, the

30 flekible package substantially preventing ingression of water

vapor and particulate matter into the enclosed volume while



container is di sposed, the flexible package being
substantially inperneable to water vapor and perneable to the

propel | ant, |bIe package substantially preventing . i on of
wat er vapor ‘gﬂ‘c@o’%%r iculate matter into the 25 encl osed voIPﬁTn%}g\%f’?%

permtting egression of the propellant. 5 These and ot her objects of
the present invention are  also acconplished by providing a nmethod of

i nproving a product performance conprising the steps of: provi ding a
fl exi bl e packagerfBteind! dfdesobnatod e@Ré Propeeabnsedimil et |aAbseat

| east one | ayer of a netal foil, and a protective | ayer; the flexible
package mat er i ¥PL Bef ng |nperneable to wat er vapor and perneable to
a propellant; filM4bhgovér, theseWOand/ 36886r objects of the present
PCT/ US99/ 27851 ner with a
drug formul ati SRVEBREPR sPR§ FUdFitehdbYne FBCHBFSﬂeFFﬁﬁFe a?°58 ithale

predeterm ngd cBMEESSLRG: armmaplcagprimg a dithaheerand td dhey fedeirhhe
package materi al to form an unme i n,which t container is
di sposed t her eVAlve5 ahd gfﬁﬁﬁﬁﬁjzﬁﬁe afﬁi b%%fﬂﬁ%?ﬁé@% mhlckf%?1tQﬂQ¥a&P8§es
t he encl osedmp¥0sit@, a pidillahkexntl @ drpaclbgeersealibat afilssallvgd in
preventing ingression of ter va and artlculate ter,

encl osed vol un&®@hi IP§°58?'¥??'H nga'g"gre§%| oAV RARe ©F élo%bllﬁnt "’f#&’rfﬁ?
encl osed vol unencifsing sAbat Ner, erdwedi oxetivrap tHednpr emelet ¢mvantmoaetu3e
directed tQ a pressurized coptalner. storage sy.stem co r|5|n drug
for mul at i ot%oAPPEETTRPLE rﬂ&tsﬁﬁég%‘?tjafﬁ&ryuﬁméﬁ Ui pPBSAMTARES mat d’al
pressuri zed contalnRIséJIthmbauamdseimhxk¢mnédnyndﬂﬂpnyseat lnveﬁtlon are
pr edet er mi ned xi bl e e for w and 15 se

pressuri zed co%%§$§§# iﬂ%&ldgﬁg &f ﬁ@ gedan aﬁﬁ i n"°Whi dHRESER ll@g 32! ¢

pressuri zed cosbmphEsindg: daapa&edsohndhapensxd@sappanatum fardcﬁngbnséﬂg

vol une. Eurtélera sco&e of abl I | LY% (_JLf Ehe presegg 1!,Vnovernt [ gg
wi Il becone apPar&ht®f BINHE d%%all dé%%rlp ron g ven 2b°°Hereitar tRY

However, 16 shpatatude compdisinpod toatairtdre defining a reservoir,
dispensing valve; a drug formulation Jlocated within the
aerosol dispensing  apparatus comprising a safe and effective
medicament and a pharmaceutically acceptable propellant; and
a lexible package for wrapping and sealing the container

20 providing an enclosed volume in which said pressurized
container is disposed, the flexible package being
substantially impermeable to water vapor and permeable to the
propellant, the flexible package substantially preventing
ingression of water vapor and particulate matter into the

* 25 enclosed volume while permitting egression of the propellant.
These and other objects of the present invention are
also accomplished by providing a method of improving a
product performance comprising the éteps of: providing a
flexible package material made of at least one heat sealable

30 layer, at least one layer of a metal foil, and a protective
layer; the flexible package material being impermeable to

water vapor and permeable to a propellant; filling a



detai |l ed description and specific exanples, while indicating preferred
enbodi nents of the invention, are given by way of Illustration.only,

si nce vari ous channg and modi ficati ons within the spirit: and scope of
the inventioX¥3Become 25 apparent to those skilled in tﬁngfst”’ﬂxghthi s
detail ed descri ption. BRI EF DESCRI Pg1 ON OF THE DRAW NGS The
present invention will beconme nore fully understood from the detailed
description given hereinbelow and the 30 acconpanying draw ngs which

are given by Way,fyihkkUshikAt hORrug formulation comprising a drug and the
I
i VWO 00/pe3g@llant at a predetermined pressure; p®rapgdng27dhe

7 only, &dtd m._@ £ H0knbi Mildtibie Ofadiiyed’ R8€8E: iVeBt i 88m an
and wher ei n: Figure 1 is a top elevational view of the package for

storing a pressudlesgdcariampedinorhifl phreserpte @t tHndismpsed thmygyng 2

I's a side view fiq tbsa%aaeefeieﬁa@ Tadkage WHRES UL h Zedrh Ol BLBES t@zfe
the present invention; cut away bottom vi ew of

i's
package for englosery aV®¥%Eﬁnn| coﬁ%§¥¥ﬁﬁe(ﬁ RaT&agres ekl ??ﬂﬁﬁﬂ%%&Y

Figure 4 is a gQsenteayl QRgkeyd £ oéft@@c&ack@gﬂ:fmd 1fa st Qhi1¥¢ e matter
pressuri zed container of the present |nvent|o Figure 5is a

cross sectionalinRf%evFRs ﬁn%’é{s&di npiey &bile permitting egréssion of the
propellant from the enclosed volume.

10 Another embodiment of the present invention is directed
to a pressurized container storage system comprising a drug-
formulation comprising a mixture of a drug and a propellant;
a pressurized container filled with said drug formulation at
a predetermined pressure; a flexible package Yor wrapping and

15 sealing said pressurized container providing an enclosed
volume in which said pressurized container is disposed; and a
desiccant in said enclosed volume.

Further scope of applicability of the present invention
will become apparent from the detailed description given

20 hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become

- 25 apparent to those skilled in the art from this detailed

description.

BRIEF DESCRIPTION OF THE DRAWINGS
' The present invention will bkecome more fully understood
from the detailed description given hereinbelow and the

30 accompanying drawings which are given by way of illustration
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which could be used in the present invention; and Figure 6 is a

side view of the second container with a product | abel which is placed
over the w sypjopgsseeans of the 15 present invention. PoTIS89b 1851
DESCRI PTI ON OF- THE PREFERRED EMBODI MENTS Pressuri zed Contai ners

The pressurized containers useful in the i hiventi on i ncl ude any
containers in which a drug and a propellant can 20 be stored. Sl ow

| eakage of propellant sonetines occurs in net ered dose inhalers (MSs)
and the presemnlynvemd dihuss are patt ildmizpyiveepfll the popseRt | baventdleonvDl s
that may have _sli0Wherelgakage. The pressurized container is
preferably an | or an MDI 25 can. The term"netered dose inhaler"” or

"MD" neans a unit Figureodpdissingtar calkevationpipadevapicdher inarkae dout h
of the can 34¢;2 1SELNGoN A 1S bEUEhE hidbdnlte 1At Yhl ) € the
term " MDI sys%gﬁ?Qng%déﬁ%Tq es a §%it5%ﬁ% channeﬁfng devilce.n ¥$Hﬁhe term
"MDl can" rfeans th&iguvreaknds @ tHbde vhewcap &h€ Beckaaevéor Freringme
"drug nmeterin i a4k ver 16 Sresent ! Shdkenidlone and its

associ ated me ﬁéﬁ%ég%zéﬁnﬁﬁgaiﬁﬁivers a v SEM0 007 37336

PCT/ US99/ 27851 Figure 3 is a cutaway bottom wiew of Eh@d@@@##ﬁﬁedOr
amount of drug. .oyl atp Al JyrdFeancdflaitinor th&€dsibsedt! 1¥abhllbn; The
channeling device may conprise, for exanpl e, "an actuating device for
the valve and a cyFigdrecdl is a oeresameectienphsyige Pﬁréb@hPWWﬁéEe for
medi Carfentlm%tta%ing e tened 2bH0RRANG eyl bedeMDlpaRnt anfbee MY, val ve to
t he nose or nouth of a patient, e.g. a nouthpiece actuator. The
relation of the paFégube a L§pRcaroRMl Spetienalstigredd @ Wetering palupt
5,261,538 incaipArabeth HiehReB iRYrhd §fr@sBAECinventAdn; angxenmplary M is
di scl osed in WO 96/ 26755, the entire 10 contents of which are herebz

i ncor porated by reFéPBFRc® &Fh@r side view of the second container with a

product label which is placed over the wrapping means of the

15 present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Pressurized Containers

The pressurized containers wuseful in the invention

include any containers in which a drug and a propellant can

20 be étored. Slow leakage of propellant sometimes occurs in

metered dose inhalers (MDIs) and the present invention is

particulary useful in connection with MDIs that may have slow
leakage.

The pressurized container is preferably an MDI or an MDI

25 can. The term "metered dose inhaler" or "MDI" means a unit

comprising a can, a crimped cap covering the mouth of the

can, and a drug metering valve situated in the cap, while the

term "MDI system” also includes a suitable channeling device.

The term "MDI can" meaﬂs the container without the cap and

30 wvalve., The term "drug metering valve" or "M[L valve" refers

to a valve and its associated mechanisms which delivers a



exenplary pressurized containers for wuse in MIs are di scl osed
in WO 96/32151, WD 96/ 32345, WD 96/ 32150 and WD 96/ 32099. The

pressuri zed Lner 34 is preferably a vial made 15 from '
- SASlab s A

However, ot her erials are not beyond the scope of the pres

I nventi on. QO her materials for the p8 essuri zed contai ner 34 incl udg,
but are not linmted to, ferrous alloys, non-ferrous alloys, such as
stai nl ess steel, ceramic materials, polyners, conposite materi al s,

and 20 m Xt Ur §5-edbleERPhed ambii@bbe 508t A d¥ehS atWBhChEr 0N BDIA upon
pol ymeric coating on the inside thereof are disclosed in WO 96/ 32151.
Most often the e¥Bh 3GFiHRYiCRp ar EPFmaBapReLing HEIHCSF MaYyafoRPrd§eof for

al um num al t hou@hpetheanmatehst iy Rbvieet edrbyndSvalhe dfididal eymndatican,
such as stainless steel, an alloy of copper ar, ti ndgql ate, may be used.
An MDI can nay 9l sEPE-LikeapPRESRER fFRFAUINas MHChp| Rgdicamept of By P

however, thes gelfRheré@ngrofMeheyedlldd) mbhecar @€nthei RDENKRDHe R6E thHERde
of al umi numor an alloy thereof. . Advantageousl 1Y_h st rengt hened 30
al uni num or al @PSRURFaFPYYRNGE 2 aPREIRRF/DE - EnpPoPFRETIPLIGR Actuatorengtiiened

DI cans  anRlat€8RabEethe Partwi bhshanghitthl MpIalili cuhastyatdd assfulls.
coating and curing conditions e.,%. , WD, 00/ 37336
PCT/ US9Q9/ 27851 Patent 5,261,538 incorporated heregn by r%%ﬁ’f?n(ﬁ?l'arl yAﬁ‘i gh

tenperatures, \WxesplaBy heprediy redséDssed GEr W N glel/RETOHSAr D pRntIRES.
Strengt hened. MDI cans which | have a reduced tendeg% to | f orm under
hi gh t enpertft uceatents; ot | YRCHAETS: BRTCRY MRTERCT &R e PRaf PEELRTFSr 19108 T of
5 increased thiegépgarpndphlsrizedCorRphtaingrs sobst anséal iy MDIs are

the base of n@LegiFseTatort niy 8 neRCopter i W0 phbloasa Srgard
MDI cans. MDleegape9otavi ng an el | i psoi dal
The pressurized container 34 is preferably a vial made
15 from aluminum. However, other materials are not beyond the
scope of the present invention. Other materials for the
pressurized container 34 include, but are not limited to,
ferrous alloys, non-ferrous alloys, such as stainless steel,
ceramic materials, polymers, composite materials, and
20 mixtures thereof. Suitable containers which contain a
polymeric coating on the inside thereof are disclosed in WO
96/32151. _ |
Most cftén the MDI can and cap are made of'élum:i._hum or
an alloy of aluminum, although other metals not affected by
25 the drug formulation, such as stainless steel, an alloy of
copper or tin plate, may be used. An MDI can may also be
fabricated from glass or plastic. Preferably, however, the
MDI cans employed in the present invention are made of
aluminum or an alloy thereof. Advantageously, strengthened
30 aluminum or aluminum alloy MDI cans may be employed. Such
strengthened MDI cans are capable cf withstanding

particularly stressful coating and curing conditions, e.g.,



base offer the further advantage of facilitating the coating 10 process.
The MDI cans include MDI cans supplied by Presspart of Cary, North
Carolina, U r.{de United Kingdom or by Neot echni c o |t ed

Ki ngdom -%e@%’sg cans typically have a neck di amet erlt%#/ﬂ%}f%si
mllinmeters, although any suitable 15 nec® dianeter nmay be used and can™
vary in height from 30 mllimeters to 60 mllineters. The drug
nmetering val ve consists of parts usually made of stainless steel, a
phar macol ogi cgalryikneatlAnGiphopRirp@Rbtures ; eshitANimaypoby MRfequiseah foris

acet al (pol yoxynet hyl ene 0 polyam de e. . I err .

pol ycar bonat e,cerléabﬁl fé‘é’f’é%’?ar on ¢p §rbon§‘b‘6$‘%§n%. S&FI 'I‘é%‘%gon‘fh’cﬁh a
conbi nati on Ohave 4 hes@ucemtSnddrty tdddalfaal hyder sShagls tamferidflres
rings of various rmaterials e. 9. nit,rc{Ie rgbbersa goln%ureth e,
acetyl resin, ¥Ca8F8caPBOn (A MECTPrIsing: Hitho%| 4étoner ARY. 2 i &
are enpl oyeyl ijpcaBHdséd OuRdckiess/ akn®. MDI cans cohprpsRier s edubbtanedams
have typical neteri ng@gf%nbe , \ﬁgl,umas of 25 to 63 mcrolitres. The

: r
val ves’ pref er S3L¢PAS azZf f inerepsed Bhf (2290 RAriREk Uisncs
can. Typi cCalwalls aH@ptherisasy d¥Ditheakunp, i rethete tHanhoithePhamilspid wiea;
Bespak 30 of BUoDeOr, gl 18T K90oMugy ook elliSy MY L8t psosam
PCT/ US99/ 2785base offer the further advantage of faBilitatindIrtigs coating
Preferred ru%s gal so referred to as "nedi canents”) and drug .
conbi nat i ons &F8°8BP3tl osed in WD 96/ 32151, WD 96/ 32345, WO 96/ 32150 and
WO 96/ 32099, the emhér MDTOobhest $Sneluddi ML acens Ssugpdrisdaly 9y CRX¢E¥palred ofy
reference. hese u i nclude, fo exanple, . flutj.,casone
pr opi onat e ALY a%m;g)%ys?'&‘m Hdn | E/JSA °’éc%§‘§t agfuet%%l béét“@c_lf’ﬁ‘er eoF, bY

becl onet hason@iedtptiopi©nate the @nited Kingdom. The MDI cans typically

have a neck diameter of 20 millimeters, although any suitable

15 neck diameter may be used and can vary in height from 30
millimeters to 60 millimeters.

The drug metering valve consists of parts usually made

of stainless steel, a pharmacologically inert and propellant

resistant polymer, such as acetal {(polyoxymethylene),

20 polyamide {e.qg.., Nylon®), polycarbonate, polyester,
filuorocarbon polymer (e.g., Teflon®) or a combination of
these materials. Additionally, seals and “0” rings of
various materials (e.g., nitrile rubbers, polyurethane,

acetyl resin, fluorocarbon polymers}, or other elastomeric

-25 materials are employed in and around the valve.
The preferred MDI valves have typical metering chamber
volumes of 25 to 63 microlitres. The valves preferably have
a ferrule skirt to suit a 20 mm neck‘ diameter can. Typical
suppliers of MDI valves include Valois Pharm, France; Bespak
30 of Europe or the United Kingdom; or WNeotechnic, United

Kingdom.




physi ol ogi cal | y acceptabl e sol vate thereof, salnmeterol or a
physi ol ogi cal | y acceptable salt thereof and albuterol or a 10

physi ol ogi cau,(wo,ﬁgﬁept able salt thereof. Medicanents may bgcrnsosnssgshect ed

from for- exanmple, anal gesics, e.g. codeine, di hydr onor phi ne,
ergotam ne, fentanyl or norphine, anginal 19 preparations, e.g.
diltiazem antial l ergics, e.g. cronogl ycate, ketotifen or
nedocrom | ; antiinfectives e.g. 15 cephal osporins, penicillins,
streptonycin, Drggs phonam des, tetracyclines and pent ani di ne;

anti hi st am nes, apyLilen [ fIqrng{ Kol
becl onet hasone (e.dﬁié%errfﬁengglBrXplona?eSé% lﬁ% o) éﬁlc%ﬁggg%n}d%nd
ti predane or drugtedmbiriatibase aracdisolassd 1muﬂ0t&ﬁ%§2@é§, WOe 9§/32345,

noscapi ne; 20 gdgée‘}r’%q%' aL9" fo, 98709552/t éggkre é&h{é‘?&g e which are

ephedri ne, f enot'ero rnot er
i soprenal i n8, herebyﬂxnnaﬂpanaMeh by refphenqéephﬂhaee drugs include, for
phenyl propanol ani ne,

i soet hari ne, \anqﬂ¢jbutgggfbg£§géé ré #Ogﬁgég Enitgr(”phJ§¥33% Qégffy

of Cl I ne
(-)-4-am no- 3, &b¢hpﬂdde04aﬂvﬁ5e Fp?ﬁe@ﬁ}(quﬁnmaihnybyetd@mybﬁinqdqe-aninm]-

met hyl ] benzene %‘i’? Ji%qglg’lcal "é'i:g%%)e%fle sofvag:e tbeiadgfl Oréagﬁrletﬁrol or a

anti chol i ner gi pra opiu roplrne or oxitropium
e.g. cortuson@ysmr;oceu]rsmepmblqoredht stheneof angdamlbiutiesod. g>r 'a

am nophyl 1 ge, %r‘rfeggllci]l%gﬁzgﬂ? hyLELBahfe |9k ?t“%h%@e&?eoloméhk&%r&yma be

t heophyl | i he; apeut C protelns an peptid I nsul 1 or
gl ucagon. | tsediddtege cirmm: t ofer expmPden s@nﬁﬂsdsiQSIheeagt t badeinger e

appropriate, t YO O 3683fine, fentanyl h
PCT/ u599/27851‘@“W””’“"rphl rdbtifiine, fentany) or T ar A, be

used in the fdrrersragdns, (e. ge-%s al ldlitiazemppet gl anfriaddegical t s 0@ DS

aci d addition saldsh ty%%tés a&dthifen i Heab@¥ifild! Kyht EAARIR) VRS .
solvates (e.g. hydra optim se the activity and/or stablllty of

t he nedlcaﬁ%ntceﬂhﬁ%ﬂﬁpéFlﬂérn1EPH%%%J%#“?rsoIi&ﬁqHWQVYSFHthesﬁéeheaﬁ%h@eﬁm
the propel { &¥acyclines and pentamidine; antihistamines, e.g.

methepyrilene; anti-inflammatories, e.g. beclanethasone (e.g.
the dipropionate), flunisolide, budesonide, tipredane or
triamcinolone acetonide; antitussives, e.g. noscapine;
20 Dbronchodilators, e.g. salbutamol, salmeterol, ephedrine,
adrenaline, fenoterol, formoterol, isoprenaline,
metaproterenol, phenylephrine, phenylpropanoclamine,
pirbuterol, reproterol, rimiterol, terbutaline, isoetharine,
tulobuterol, orciprenaliné, or (-)-4-amino-3,5-dichloro-a-
25 [[[6-[2-(2-pyridinyl)ethoxy]hexyl]-amino]~-
methyl}benzenemethanol; diuretics, e.g. amiloride;
anticholinergics e.g. ipratropium, atropine or oxitropium;
hoimor.es, e.g. cortisone, hydrocortisone o: prednisolone:;
xanthines e.g. aminophylline, choline theophyllinate, lysine
30 theophyllinate or theoph&lline; and therapeutic proteins and
peptides, e.g. insulin or glucagon. It will be clear to a

person skilled in the art that, where appropriate, the



Additional ly, any suitable conbination of drugs can be used in the
present invention. For exanple, Seretide (fluticasone and
Serevent) cagobgssed in the present 10 invention. - pciRgsd43e dr ug
is present-in the formof particles, the drug particles usually have a
conventional particle size of | ess thih 20 [err], preferably 0.5 to 10
[err], nore preferably 1 to 5 [err]. The particle size is preferably
nmeasured as a mass .nmean 15 aerodynam c dianmeter. The drug is usually
included in amedican@BUBtmey Bé heastimbeng o %bhysasrisghte .of. BBealkali

conposi tion, referabl n anmount _ of . be en 0.0 d 0.5%

o gt paasl e aRartapaLETVER 25 R G HERSTe SO uPE BnpERESS
Propel l ants 20(e. g. Toveepallkant & tuseu ber eisn stdamtpbar(engol agideatéy) i tert
liquids with boi points from u om t ture 25

about -25[err]‘t§’t\ﬂﬂﬁlgﬁ Rl fc&v?ﬁ cﬁ?d/r%étlﬁﬁrggéq’t of tlﬁ% ﬁ[e\%’:iﬁ%w
pressure atsr oma/oeney abiienizenanedi sl WBEAS tyucdt the ame&tm:tmdm the
hydr of | uor ocar bons on activation of the MDI 25 system the high vapor
pressure of tH¥F F&f}@?gant in the MDI forces a netered anount of drug
formul ati on out thmaugblbhslly, aret esuhgpdisd veorbiorattibe prfopdtdgnt carerye

rapi dly vapori zes erS| 0 t.he .dru articl eg The eI I ant sed
in the pr S85% an%ﬁg Y i tQBBTI i ng fI?ﬁ)“@> r’bor??re 30
parti cul ar, hm.mﬁbusbmearMS Serelvedr df | can odb&kanesedsudn ashe HEésédida
and HFA- 22 The |tnvent ilon is particularly useful WO 00/ 37336
PCT1US991 275 favention. 12 with propellants
(i ncludi ng propel | 8henntkeudesy whi plreaert in wbeefhymr ofcppirtithas, Pdde

~P114 and/ or P%g %u%gr cﬂgé'%§é§11y have a conventional particle size of

less than 20 pu, preferably 0.5 to 10 u, more preferably 1 to 5

p. The particle size is preferably measured as a mass mean
15 aerodynamic diameter. The drug is wusually incluaed in an
amount of at least about 0.01% by weight of the composition,
preferably in an amount of between 0.02 and 0.5% by weight.

Particulate or dissolved - how to measure moistﬁ:e content?

Propellants

20 "Propellants" used herein mean pharmacologically inert
liquids with boiling points from about room temperature
(25°C. to about -25°C which singly or in coml:rnation exert a
high wvapor pressure at room temperature, including CFCs such
as Freon and hydrofluorocarbons. Upon activation of the MDI

25 system, the high vapor pressure of the propellant in the MDI
forces a metered amount of drug formulation out through the
metering valve then the propellant very rapidly vaporizes
dispersing the drug particles. The propellants used in the
present invention are low bkoiling fluorocarbons; in

30 particular, hydrofluorocarbons or hydrofluoroalkanes such as

HFA-134a and HFA-227. The invention is particularly useful



and HFA-227. Addi ti onal Conponents of the Drug Fornulation 5

The MD's taught herein are particularly wuseful for cont ai ni ng
and di spenswagpoistsdel ed drug fornmulations with hydr ef | uarcaradSosvas:
propel | ants such as 134a wth little, o essentially no, excipient.
and which tend to deposit or cling tofhe interior walls and parts
of the MD system In 10 certain cases, it is advantageous to di spense
an inhal ation drug with essentially no excipient, e.g., where the

pati ent nmedthepappel hret s o (ARCEYRINS ePFORALYARE dPiHfFYReRdt sWhdidhh ake
excipient.  pore nyd¥dEdATWHRG @13, f @ridsanbPobhe1bnwashi a8 mRX-Beedree
15 or substanti al¥y free of formulation excipients, e.g.,
surfactants aprd d8®gidfdnts, etc. Such drug formul ations are

advant ageous since they may be substantially taste and odor free, less
irritant and | ess toxic than excipient-containing . formul ations. Thus,
a preferred dRdgitionall Somaanenks af dheoDrug FArmulpbigh 5 drug, or a

physi ol ogi gal | y acggpt ¢pre Sehlght HekesR! Vate tﬁ&@weﬁlamfl kLY i Por
conbi nation with one or nmore other  pharmacologically .active,
agents, and containing ygpdcafbiRENHisgel ahdled drug “EoxmHatigpgg with
formul ations f@irl8Qdrdall REnk NLEBbEOTadEY S8cibeabr ag4ar -Sist aiddial,| yof r ee
of surfactant.” Thus, _a further .preferred drug fornul ati on conprises or

consi sts essedIFAYIRLLY P g eFriBienty aphmPdity S§PealtPy dgPeEbt abF eCLiRY or
sol vate t hes eghl, DitdARA | Yalls COAdi Rpakicen oF t Bheneupy BPs€endt herin
phar macol ogi cally active agents, a fluorocarbon prqpellant 30 and _0.01 to
5% W W baé&d FrEAS RS dit BT adptagecus ¢ 5800 ERENSE AR ANPRLR ML i on
i's substantighlg witieeessdntially ndOXHipiénb, e.g., where the patient

PCT/ US99127851 , . %? ,
may be allergic to an excipient or the drug reacts with an

excipient. _
Drug formulations for use in the invention may be free
15 or substantially free of formulation excipients, e.g.,
surfactants and cosolvents, etc. Such drug formulations are
advantageous since they may be substantially taste and odor
free, less irritant and less toxic than excipient-containing
formulations. Thus, a preferred drug formulation consists
20 essentially of a drug, or a physiologically acceptable salt
or solvate thereof, optionally in combination with one or
more other pharmacologically active agents, and a
fluorocarbon propellant.
Further drug formulations for use in the invention may
55 be free or substantially free of surfactant. Thus, a further
preferred drug formulation comprises or consists essentially
of a drug (or a physiologically acceptabie salt or sclvate
thereof), optiocnally in combination with one or more other
pharmacologically active “agents, a fluorocarbon propellant
30 and 0.01 to 5% w/w based on the propellant of a polar

cosolvent, which formulation is substantially free of



surfactant. Preferred propel | ants are 1,1, 1, 2-

t'etrafl uor oet hane, 1,1,1,2, 3,3, 3-hept af | uor o- n- pr opane or m Xt ures
t hereof , aneyceampesssal |y 1,1, 1, 2-tetrafl uoroethane or PCT/US99/27851
1,1,1, 2, 3,3, 3-hept af | uor o- n- propane. wever, t he drug 5

formul ati on may contain any additional excipients which are necessary
or desirable to prepare a sui table drug for rrul ation.

The term "excipients" as used herein neans chem cal ents having

little or no PR&fAEE®MBYI cal acPFEFEs ed or tH’Fé‘PfélaﬁE%ntlté} uséd}s buf-

whi ch enhance vlhhga @i ¥erdddnaneat i 0n,ar, 1, 2, 3} BE3 PpeddrarTRaE 6~ ﬁf-pi»dsgearl\@l or
system For exarrpl e, excipients include but are not limted t

surfactants, m%sérﬁﬁt thegeot, and fapecAgely Anti byd dEH: gfluoroethane or

anti aggregati ngi,agens s3, 3-maptarlucf®solpiipane.€. 9. , HoWB®ES| andedi efhyg
ether. 15 Shifabl € surfact ants are generally known in the art, for
exanpl e, t Hos&osmriakiamt Bayii SeNbREY PRY EAASHELPNPat BXEIPIentg JRiCh | Fe No

0327777. The napeyBhrf i f agéantaral o¥ed pregaredesar adyidablihe 4
of 0.0001%to 50% w w ratio relative to the drug, in particular 0.0 to
5% w w ratio. fegmulatioRqol ar cosol vent such as Clerr] aliphatic al cohols

and polyol's, e.@ne giéiﬁeméxcﬁéi’@z{t@ hsopispanakbrens Mg €BBemical
gl ycol , preferabl¥ et hanol , be |ncluded in the drug formul ation in

the desired aRg8RES BRYHRY ]a’st Ife YnIRP Pharmaseledtcat ‘Pﬁt’a'ﬂb‘ﬁfl 6FP% Rt her

exci pi ent g0 S%En€§t2§s gyedpchant whichuidndBhye Wthe gy f pérmlRidion Y
contain 0.01 to 5% w w based on the pr&lgel | ant _of a pol ar cosol vent,

e.g., et hatBF, PSFEPEFARES Df 1589 ¥9F wA¥Stely. , FRboGEAMPESt o SXFARITRES
Fl exi bl e Packagich@dadbbaki alre not 11mirh@dfteX|5@ix¢aaaskag; n@raabevaaivé‘e?}n be

any nmateri al which is i viogys to or substantia | npervi ous to
rm?lsture The%gégﬂ’é’g‘?% r’%ﬁl&?‘l §nb?efer%fb'i"yagﬁéreﬁ§gb¥g rrpa<.=rem:s, and

cosvlvents, e.g., ethanol and diethyl ether.

15 Suitable surfactants are generally known in the art, for
example, those surfactants disclosed in European Patent
Application No. 0327777. The amount of surfactant employed
is desirably in the range of 0.0001% to 50% w/w ratio
relative to the drug, in particular 0.05 to 5% w/w ratio.

20 A polar cosolvent such as C;-¢ aliphatic alcochols and
polyols, e.g., glycerol, ethanol, isopropanocl and propylene
glycol, preferably ethanol, may be included in the drug
formulation in the desired amount, either as the only
excipient or in addition to other excipients, such as

25 surfactants. Suitably, the drug formulation may contain 0.01
to 5% w/w based on the propellant of a polar cosolvent, e.qg.,

ethanol, preferably 0.1 to 5% w/w, e.g., about 0.1 to 1% w/w.

Flexible Packaging Materials

The flexible packaéing material can be any material
30 which 4is impervious to or substantially impervious to

moisture. The packaging material is preferably permeable to



WD 00n37336 PCT/ US99/ 278S

14 propel l ants such as HFA-134a and/ or HFA-227 whereby if the
propel | ant @bQekyssé eaks fromthe pressurized contai ner, thecrusefigeel | ant
will slow-y pass, by diffusion or otherw iﬁ’ t hrough t he packagi ng
material. 5 For ease of manufacturing, and in order to provide the
necessary properties to the packaging material, the flexible packagi ng

material preferably conprises a non-thernoplastic substrate (such as a
metal foil) apdopehkantsseseb| as| #Fdrlld4a apdpesecHiRndtboriherghy akf the

addi ti onal pfg%@géii/a%é QY PLw1 P UFEaies fom arRO! YFBE sl Ol RRRYRSEET the The
heat seal abl e"Tayer 1s usual 'y di sposed on the inner surface of the

assenbl ed ppepkbiant Td1dddplewhal ARsSyeckYveaiHpsions S uAIhErHisBosed
on the SUFfﬁCEnP@E@?i&% therhgahg Spateadlaa .| ayer.  An exanpl e of a
u

particularly use foil lamnaté is a polyester film 15 adhesively
| ami nat ed ®o al uni Fedn ¢a5¢ afihBanyEAStYrdRgnated 8 ordefohgnprovide” the

(SURLYN err]) necdiddpy pfdfert@%3MRbe the bALREHIng PRABESIAAN,/ HnRr Iflexible
alum num 50[ err] 1Tononer filmsupplied by Lawson Mardon Si n&en gLMS).
The substrat ePR&kagT®r BBFST ¥y nBESFITARIA UFPIRIRSESi 12 DO HRSERPRLasSEifer

metals for thg,ssPsival esidlic! aslea BEtadr ol0f and hi Mehed de@labild, 1aKeH,
zinc, or magnhesium formed on a sheet y vacuum deé)pleon or sputtering

_ b
and a car boxyf! §peRgsl thereggnt aPAi AQ PIRY WA PESYRT-¥%T néysdn SHERh@Bal
layer by 10 bLapdighken.fid:m of pbigestwntl el aldar s&yMibleCalaydde is
formed from any thernopl astic or thernosettjn ma%erlal such@giﬁgn

i ononer respdtlnodisPeseH, °F & odPBRFN mePt | YHom@sSE
typically incha€ieageni crild Yaddieishabkgeotdduiveneaget hasryduially diagbgdeand

P ORI M TN T RN R
clarity, highofnmpagartegusbahgenskdul fobhzeanindtE imtaoppolyeater film
reSiStanC§5 aQéﬁE@{%Lig?ﬁgiﬁgggga to aluminum foil adhesively laminated to
Tonomer (SURLYN™) film, for example, 12p polyester/9n
aluminum/50pn ionomer film supplied by Lawson Mardon Singen
(LMS) .
The substrate 1is preferably formed from aluminum foil.
20 H:waver, other metals for the substrate incluie, but are not
limited to, tin, iron, zinc, or magnesium formed on a sheet
by vacuum deposition or sputtering and a carboxyl group-
containing polyolefin layer formed on the metal layer by
lamination.
25 The heat sealable layer can be formed from any
- thermoplastic or thermosetting material such as an ionomer
resin, polyolefin, or cycloolefin copolymer. Ionomer resins
typically include ionically crosslinked ethylene-methacrylic
acid ahd ethylene acrylic acid copolymers. Properties which
30 distinguish these ionomers resins from other polyoclefin heat-
see2led polymers are high clarity, high impact cesistance, low

haze in lamination, tear resistance, abrasion resistance,



WO 00/37336 PCT/ US99/ 27851

i5 solid state t oughness, and noi sture inpervi ousness. In the
preferred euosudrsment, the heat seal able |ayer is nade out BET/USSTRIBSIYN| err |
(an iononer resin) or a formof polyethylene to provi de sufficient heat
sealing properties. 5 The outer protective layer, if present, can be
formed of any material as long as the final |am nate has the requisite
properties. Preferably, the protective l.ayer (e. pol yest er

adhesi vel y | moiladt s¢ats ttesgbness s apld ( BOgstuse AR Qﬁ%Pgﬁﬁttmg%uB ?rate

layer in turggemgggsgmautem natRd Hefd et ts%alabmeatayeﬁl 26| gadi@yent (6£9. ,
the i ononer filmor [err] (an I onomner n)) Preferred

exenpl ary t hiSSREENEes(asf LRBOPRF edeSaPer OF 3 |F|?:¥'E|d€f %?%Yee?tyl\?élel ab®r 1

to 40, preferghlyq 4 £QrBlkidM Bedl Qésiﬁt@tﬂ:\b ti@s23 mcrons, and nost
preferably 1% m crons; a substrate_layer of 1 to 100, %[ ferabl%?Sﬂéo
0

70, more 5 pref eFhBl guber ERESFtdVEndaYRBr 1 HrRFETSy Bt §226°

and nmost pr efy %é,amaxe%lmcagn%n Fos the hoail Sealiafte hagekhe repuebetsed
exenpl ary thicKnesses 1 nclude t%lcknesses of 1 to 20 100, preferably 5 to

70, nore prerepgbt§esi0 to 60, nore preferably 20 to 55 mcrons, and

most preferably S@ HegEQ9fy, the pro/é@l&esweaa%&t bee us6d ﬁ@ly&tﬂaﬁ)hels
respective | ayers of

material s et her. The adhe5|v
typically  astissidaiyalipisabed eftoi ntg'ﬁtl TubRia S| (R i%e t% ‘%ﬁ i cﬁ’i’l‘g
25 of the tﬂébsgdggt@,atehq@tyersqai afls 29dhahespraliyeClanvinatedy €S the
whi i ch they bond. nunber, size, and shape .of the b£¥ﬁ$§ Zre not
linited to tHeaE Isaﬁé-la?]-%éﬁi{an (&G - dr Fhien GONRTF né}'r?ﬂb On)f S aye?
with relativgpaopas ebsfiy) size and predeternined 30 thicknesses may be

used so long as the flexible pac e forns an enclosed vol une I ch
substantial Iy preP&RESTFRY é?%WQ gV th%ﬁﬁ%ﬁsqﬁipoPgan ?nﬂéﬁﬁﬁﬁ aﬁgyﬁﬁfter

into the encligg@dd¥ObUpBotective layer 1 to 40, preferably 4 to 30, more

15 preferably 10 to 23 microns, and most preferably 12 microns;

a substrate layer of 1 to 100, preferably 3 to 70, more

preferably 5 to 50 microns, more preferably 6 to 20 microns,

and most preferably 9 microns. For the heat sealable layer,

preferred exemplary thicknesses include thicknesses of 1 to

20 100, preferably 5 to 70, more preferably 10 to 60, more
preferably 20 to 55 microns, and most preferably 50 microns.

Adhesives may be used to join the respective layers of
materials together. The adhesive layers are typically
substantially smaller in thickness relative to the thickness

25 of the substrate, heat sealable and/or protective layers
- which they bond.

The number, size, and shape of the layers are not
limited to those layers shown in the drawings. Any number of
layers with relative areas of any size and predetermined

30 thicknesses may be used so long as the flexible package forms
an enclosed volume which substantially prevents ingression of

water vapor and particulate matter into the enclosed volume
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16 while permitting egression out of the enclosed volune of any
propel | ant wbeeyissgy the pressurized container. The siPpe®/Us99.27883hape,
and nunber- of |ayers of the package is tyf)écally a function of the size
and contents of the pressurized 5 containér which includes a drug and a
propel | ant. The package is believed to operate simlarly to a
virtual one-way val ve due to the conposition of the | ayers and due to

the transm ssidde RermifttiagePIFapIoh AW Afedhe enciPged g Rfe ol une

relative to theddi1answl Sseapidat enel gk pasirehecedmaiabra prenel |gide, such
as a hydrof | uoroal kane out _of the enclosed volunme. . Smal |, anpunts of

wat er vapor shapenatang ghumbel a€s 1aNeESt RE &M RAKATE uie tYRIFeLhY 2

envi ronment  ogifrziddent hef | @reb! @ipackage Vebhtdi AbEF beteby pressititzed
moi sture absorbing materials, if present. The %acka e 15 permts the
propel | ant5 iepnudi@erprbichrinendesoat dFperangd @ Propgtiaifse out of the

encl osed vol une WiiHee $HBRLGE I | Believed EMaNt ioparubs ersManak1gncdt her
particulate matter from enterin t he encl osed vol une. Excess o

)
| eakage of tHelrtualyRsayntvalive i %2 et¢ oCRRRATL L7 G tHe paYerSe.

The 20 virtuglg oage Way VialeetfanuntiiseRonl rdte PHkageedr exest Smélecules
m ni m zes the chance of any sudden ruptures or prevents or. m ni m'zoe%s
|

unexpected A hen engosed VoM, Halakive dbei TR TrAPBAFALCDIT AR
package. 10 gd¥imd 1H188S i Ngphbiedliaalts Juch as BhehymuoFLubLosieamehi ng
material is preferabl {v_‘ a silica gel desj ccignt sachet £ However ,
other vapor °%r Tbi §PGr &7c10§690"BHEE nec AR e HE R0 T NGRS 9P Fcope
of the preserdhat iRl QRgres§t hefito vagind  eéfclodeist wbEumelbsfydm Ndhe
materi al s i ncl ude desi ccants nade_from., norgani c nateri al sbsu h a, 30

(% ?:g % r>%oravse

zeol i tes and SHVHFORRENt SHEAIAROHIRNTISHELE, PAFE3EE YaporCor AsP¥r e
absor bi ng matigrd ahsidrire halsdonddingr nelreaiplspnif present. The package

15 permits the propellant in the pressurized container. to
diffuse out of the enclosed volume while substantially
preventing water vapor and other particulate matter from
entering the enclosed volume. Excess or leakage .of the
propellant is permitted to egress from the package. The

20 wvirtual one-way valve function of the package prevents or
minimizes the chance of any sudden ruptures or prevents or
minuwmizes unexpected expulsion of the pruopellant during

opening of the package.

Moisture Absorbing Materials

é5 The moisture absorbing material is preferably a silica
gel desiccant sachet. However, other vapor or moisture
absorbing mechanisms are not beyond the scope of the present
invention. Other vapor or moisture absorbing materials
include desiccants made from inorganic materials such a
30 zeolites and aluminas. Such inorganic materials of vapor or

moisture absorbing materials have high water absorption
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17 capacities and favorable water absorption isotherm shapes. The
wat er absorwbieesrss@paci ty of such materials typically v RGTASSIHRTHM 20 to
50 wei ght -percent. In the preferregd enbodi nent, the absorbing
material is a 5 MN PAX[err] supplied by Miultisorb Technol ogies in the
Uni ted atates and Silgelac in Europe (silica gel packaged inside

TYVEK[ err], which is a nylon_nesh.honded wt ).Crop .

pol yur et hane) .Ca&aﬁéFlﬁier%ldarV‘fﬂﬁa&ﬁr e’ d':oesror |sn‘grér?alt%é1r i :g%é;&%m} neltde,” but
are not |imteget ovattdsimabaorpaibe t eapacityylr ofis, sukh cadtéxdalsul typécally
wat er - absor bi ng ¢l ayf act%a/att e% bsnt on{__teerc nqﬁl ay, a nol ecul ar sieve, or
other like mat"@rt+8Fs*HfPc ° St PShal WITcl Ude a noisture sensitive col or
i ndi cator such aa ehbaptetértrrd danbodiment catlee wheerblisgdesterdiamt is a0

| onger operabl e. ble in th referryed ' i, of _t.he; 15 pres

i nvention, 2 hglﬁégf\ég%es'i‘%pjd‘ees gg’gd @%ftslusgggggf%%)} O%fle%r e%/%ntt@ﬁengﬁrg{s%el%n

of water vapors:andspairid cSihjelamat Ler Eurbpe (stilécaemgsloseackagsdinknsidee

nmoi sture absqQrhbir terial_ is | a Wit hi he: gncl os | n
%gél dtil armxl'x%%cpn %\%@h lg dbd ﬁl?ﬁ' D ﬁfd%c¥8£>6’%§

order to absorf '&fy’ ure present I n the atnosphere or on
the 20 externgblyuréshaney. t hethimme sempiedy comobsthare @bserbihgi waberialy a

conbi nation thereof, prior_to sealij.ng.the,pac . .Ihe | t
shoul d be pre ufjﬁ'a%mén%ﬁentnétuflf:ﬁr}giteeﬁt e8; g&g S dr l?agﬁﬁt;gésfgﬁg{if&@'
nmoi st ure 15| dalchempaskaipreor whtehrabsombghy edeape #¢tinmatesi dbenbenite
pressuri zed container. When 25 siljca i ed, . Sil 4

gel is sufficiCef¥rfof MO uypalrca?HHf)%'. %ré’g\l}g?, %Jh)geégdté%tcjze%gﬁ?gsh%ﬁ%{ibe
present in opitiamalby $oéinds emtmobstabzordensiyimei soler thdicipemsisugh

i ngresses from_the exter L rQuens . t dhs ahs élé%ﬁ:‘ big tQ
pl ace the desiafcaﬁ?b?intsi %gh?ﬁggéoqéon%?ln%arﬁe eY’?%‘Jér tI %ose igjh the canister
or as part of langer opesehbey atWhddieedin cthehepreffnnesy embodiment of the

15 present invention, the package is designed to substantially
prevent ingression of water vapor and particulate matter into
t-e onclosed volume, the moisture absorbirg material is
placed within the enclosed volume in order to absorb any
residual moisture present in the atmosphere or on the

20 external surface of the pressurized container or mouthpiece
or a combination thereof, prior to sealing the package.

The desiccant should be present in an amount sufficient
to absorb any residual moisture inside the package or which
might escape from inside the preséurized container. When

25 silica gel is used, 1g to 10g of silica gel is sufficient for

- a typical MDI. Moreover, the desiccant should be present in
an amount sufficient to absorb any moisture that possibly
ingrersses from the external environment.

It is also possible to place the desiccant inside the

30 container, either loose "in the canister or as part of an

assembly attached to the canister.
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i8 The Contai ner Storage System Referring in detail to the
dr awi ngs angygnroishszgarti cul ar reference to Figure 1, a canvusememsist or age
system (or- _packaged product) 20 is shgp/n. The contai'ner storage system
5 20 includes a package or wapping 22 th enpl oys mul ti - | ayers of
material 24, 26, 28. (See Figure 4.) The package 22 further includes
fin seanms 30, 32 which are di sposed al ong two parallel side edges of

t he package aBbeaCentpiney S§psage SYSHeH t udi nal edge of the package 22. 10
The nunber and typﬁepérfﬂr%]slearaét%(h 32 ahe aRbwihdgd tadh witH Qarkechypes
shown in the draw ngs. e package 22 can I ncl ude additional seans or

si gni fi cant | yregeesnesark® sFdigugs 1: a2 cFRMTAIGEE sPREFESedyStemne (or

orientation Ofaaf:bg%é&%@ocﬁﬁt) 20 32 ishonal | TRkt ednt@iddie idragkakiystehown
in the draw ngs. 1 e orientation of the seanms 30, 32 is L&)l ca It\{,a
function 5 &0 timClygssi iy BEGKAE aRd FAPPIBIN2mbde SPPEAYRIMPATL

manner  Whi ChayerSUbStidtdaldly 24, RBGr 285€S (SedBALGAG ULI)NY The package
efficiency. During manufacture, the |ongitudipal seam 30 m be forned
first by heat23eBpFrRpandalfgerndirniedwanm? 3234m4P1sh a’f?le%?%’«?sﬁgr ﬁgﬂn‘%y
heat sealing tgochasg1ibe BagkagagesOdferthe pidRRe aindeslltng ngl dagldut
are not limted to, gusset tgpe seans \le"léch i ncl ude excess
material  whieRIitHEGAde§d9® OB BAGTPPRY24stit ched type seans, or
mechani cahby cri npsge numie@adhd aRPeOblieEihi keamd ramt B2eare2hot limibed
contai ner storage system lilncl udes _.a pressurized contc%i ner .34 which

i s preferabl ytPartSof EYRESVDPRSER (4Be the FIRIARISy  WAPI £3K8IBr Ser FHY
pressurized coRéRideradititiidnal pasms odr asigvlf idGnt by heswele\seams wihiclshas
T L S I
conventional 32 heahosealimbgederd cehahoctementian chiovy dni npe sirdesngd. t he
15 The orientation of the seams 30, 32 is typically a function
of the sealing device and such seams may be oriented in a
manner which substantially increases manufacturing
efficiency. During manufacture, the longitudinal seam 30 may
be formed first by heat sealing and the two end seams 32 may
20 then be formed by heat sealing to close the package. Other
types of seams include, but are not limited to, gusset type
seams which include excess material which provides
erpansibility, stitched type seams, or mecha.ically crimped
seams, and other like structures.
25 The containér storage system includes a pressurized
- container 34 which is preferably part of an MDI 36 (see
Figure 3). While the preferred pressurized container 34 is
part of an MDI 36, other devices which include pressurized
containers 34 are not beyond the scope of the present
30 invention. )
The fin seams 30 and 32 are formed by a conventional

heat sealing device which mechanically crimps sides of the
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19 package 22 together while sinultaneously providing heat to t he
sides 30, ®oos7Hee heat sealing device typically has PCOOS992085!
heater el ements-shaped to produce the pat rn of the fin seans 30, 32
where the fin seans include nultiple . dges 38. The sealing nechani sm
of the container storage system 20 of the present invention is not

limted to heat seal ing devices. Oher sealing devices include, but
are not Pagkpge 23 EPIRENSEA| Thd ansHiHEeneoyfiY REPULAENFnbRRRe o

el ectron beamchadi fid<an sgchizpes, epd akher ddafengeaidviige th;pie;wlws has
As seen in Figures 1 and 2" the fackage 22 preferabl

subst anti al | yeleesrheahl Bpatepne BRG 1o é’mdu"?utfg’tearﬂqfélelr? of

elliptical cress &%tlgéhmshowveez Whiee Szlaepefsn sed¥s thecnatkage ipiar e
not beyond the scope of the present 15 invention, QO her shapes i ncl ude,

but are nof | FAflged B8- TherEpprhing meghatdsm qf | thryuFentainetnpbrnags |

pentagonal , sysbexagenals t@@tPQQQQtLt aRgeiey 1d KBoBhapRsted TRE Haape of
t he package 22 I s preferabl unction _qof the shape, of_ the encl csed

pressurized c8RBhIR@rdsUicRs weI‘P“'*aasr tSf@ 1dRguAEYARRS 2HNFAe 0Pt Gr&gESpace

since the packagétdd k3, n&fﬁefraéalmg frhaorileg , weéoelrlbalv&,laﬁn\y lhad¥ines,
described in further detai seen in Figure 3, the

package 22 pr8YPEEECHN RGN oFRHAL1%70| BAEP P/ ﬁﬁ?crf’ttbr?éf prekeurieaddng
cont ai ner 134 Hsvgesposed 25 therein. The size of the enclosed vol une 40
can be adjusted accor di ng tg the size of the pressurized container 34

and rel ated par%% ERERetd. FLEMERE, d01ARd t%e | RASER S0 P IR §rably of

? si ze \évhl cg693§ 31 tzag rgnlx%sta&ﬁ;la%a@ OfreQﬂlt@&gﬁQa*" ﬁsaeﬁg%g@rafu&i deﬁiaﬂcki a
ayers 24 an w.thout, ,subsiantial  siretching of the package
SR A Bt S R SR S BPERA & N P R i

to formation 6f the fgatkagan®2 amd, na-z beysstient sedbpy oedibe pieseater
vapor elng piggentlon Other shapes include, but are not limited to
circular, square, triangular, trapezoidal, pentagonal,
hexagonal, octagonal, and other like shapes. The shape of
the package 22 is preferably a function of the shape of the
enclcsed pressurized container 34 as well as the amount and
20 type of storage space since the package 22 is made from
flexible materials as will be described in further detail
below.
As seen in Figure 3, the package 22 provides an enclosed
volume 40 in which the pressurized container 34 is disposed
25 therein. The size of the enclosed volume 40 can be adjusted
according to the size of the pressurized container 34 and
related parts thereto. Preferably, the enclosed volume 40 is
of a size which permits relative ease of closing respective
sides and layers 24, 26 and 28 without substanitial stretching
30 of +ihe package 22. ‘The enclosed volume 40 may be
substantially evacuated prior to Zormation of the fin seams

30, 32 to substantially reduce any water vapor being present
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20 I n the encl osed vol une 40. The encl osed vol une 40 nay be
evacuat ed t wosdeshiszea degree that the encl osed vol une 40 is aCTUSIVZ8sIUM
region around the pressurized container 34, Wile the encl osed vol une
40, may remain constant, its relative sha 5 may change according to
shifting of the pressurized contai ner 34 di sposed within the encl osed
vol une 40. The anorphous shape of the enclosed volunme 40
S attributecthe emeldseaski volument4d. al Shehicorladke Uplapr 4Qypay be

24, 26, 28 Ofe&%%uggggagg SachNhClieWrld PRadi staiSefchddral YorlL L hgridesail
bel ow. The encl'osed vol une can be varied in si ze such_that It
subst anti al | y veonfior gegiont aecwithjdicoprepgurizedycendgineeddtontiider taq and

any related party thar ¢LouRE 40, ﬁaggrgmaintEsnseﬂtoseﬁgfomrg%iég gﬁa%@rger

than the pressurized contai ner . as_shown in Figur- 3. Wen the 15
encl osed Vol @y chengef acgording toyghdfting of Hw ARGSsLryzed coagainer ent

with the Surf%ed’a‘%ﬁasga F R @peUEAZRLLPRLALREN 40. 34 and rel ated
parts, the layers 24, 26, and 28 of material substantially conformto

t he shape of the pEBssupmorphous Ehapst ePf 34thhd anéilased peelume 4§hels

package 1s preaft%'irgght’egot&'@?@dfliéki%léeﬂﬁ{é’éfhlmhgcﬁi gk e C@NtReNghLyeSHICH
as a paper board or cardboard box 74 (See Fiqure 6) typically used in
the pharmace@di-cad6, i RBustf ythe paRkagadRaghiflly WihdpabRl disgygsesy in

storage dug t G,skaur! gakage sbibthe pPiRpebidi¥sdd ABIuBe canPbessHEid®din
container. In this situation, the shape_of the 25 package may conformto

sone extent t&igRespFhefhal ihapebdfantialhy FPRFYRDAAI shepe hef vereime

of the rigid Fﬁ@%@hﬂfie& S conthUSdr SBhghhly 487 gee1ddan phecexpraiad Vel une
of the flexib In one exenplary _enbodinent, Figure

e ackage.
3 shows theSBthrgggﬁriEBﬁ cOMELases I2lugepetRontcttRFISF athenzl B0912 by
a val ve st @R.d4urThed Peeasaingzed3£onsai BAbwR4S ihS Higaker a0l Y wien the

aluninun]nEtaengagLegavLQ ugénEigrigg Vglvgigg (ﬁgﬁﬂfigfée gﬁbstantially
equivalent with the surface area of the pressurized container

34 and related parts, the layers 24, 26, and 28 of material
substantially conform to the shape of the pressurized'
canister 34 and related parts. The package is preferably

20 placed in a separate, more rigid container, such as a
paperboard or cardboard box 74 (See Figure 6) typically used

in the pharmaceutical industry. The package may expand
during storage due to slow leakage of the propellant from the
pressurized container. In this situation, the shape of the

25 package may conform to some extent to the ir:ernal shape of
‘ the rigid container if the volume of the rigid container is
just slightly larger than the expanded volume of the flexible

package.

In one exemplary embodiment, Figure 3 shows the

30 pressurized container 34 to be ccnnected to a nozzle 42 by a
valve stem 44. The pressurized ccntainer 34 is preferably an

aluminum metal vial having a metering valve 60 (See Figure 5)
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21 di sposed therein which is connected to the valve stem 44. The
pressuri zegodapbakner 34 is not limted to the nozzle 42 pcrmasyd2mwal ve stem
44 shown -and the netering val ve 60. Wil e, he pressurized container.-34
preferably includes a nmetering 5 valve, th her val ve systens are not beyond
the scope of the present invention. O her val ve systens include, but
are not limted to, wedge gate valve systens, double-disc gate valve

systens, gl olsdspodednginergany evhiedy o, calpFrFchetk Hhfvaalvesitemnd4-end

cock valve sygle nd ;i ObBeEoht &fnatdl 34e 110 notYAiRlBed € NEKe thézzle 42
pressuri zed g%net ?L‘r?esr gﬁ 'S p?eferably part of an MDI, the valve deesi gn

i's typical |y andf yadveosten 44 $henn @insgthg meFRER% VHLNEd 80 dosHikle

amount  of t&%ﬁsﬁwged contAdad Wit highekBgal essitdlnadsCoat ahdedridg to a
user. e nozzle 42 is typically fixably secyred to the 15
mout hpi ecé 4F7alvieewaidier Gididte cHsGEMFe e RIREr PWYRBIN GRS $cope pF the

separate or dgtached ;hLeRLibE. NOULRE: ee£1AD dysteab incli@y,onshd heresarpe of
the present i'nvention. The pressurized cani ster6§4, {he nozzle 42, and

the mout hpi eddmdsedoger haedge JaBRPVALES afy MGz doghle-disqgats valye

Flgure 8, Nozdidted, | Syidbd | ahdl GATTHNNLGAVLOMysteth) N sWiagTaiHdaRl opawWs SO
t hat upon noveéenent of 1he pressuri zed container relative to the
mout hpi ece 4Gistems, @rfecEPeh Ve t BYSERBSsurd™ed OtbRTai hbke 3473 5 Fes

towards g thgQpsle 43ihéednt0pRBEssitRDl cdineut [Hal exe gbeferatily
net ered dosage or predeterm ned angunt of _the_,drug an% irgg)el | ant
cont ai ned wi BR%F e 3 d¥r iR BIVidREEIR4 15 s EYPLERHL B gfunctdogy, of,

combi nati on g¥ovikhfg fhXesredizzingned?, dosag@bubhpi @6, ofal ¥ike Stdxgh4,
and pressurized container 34 m an I\%):l 36 _as outﬂ' r{%g above. 30

f .
The MDI 36 czﬁ?rﬁéiﬁaékH§EHi%}H%8%1reF§§¥b? FRBkaHTRY BePP8F-al 22 in

ei ther an assenbl eflest abgzivalae gkent¢diddngd fixably secured to the

15 mouthpiece 46. However, other embcdiments where the nozzle
42 is separate or detached from the mouthpiece 46 is not
beyond the scope of the present invention. The pressurized
canister 34, the nozzle 42, and the mouthpiece 46 together
comprise an MDI 36.

20 As seen in Figure 3, nozzle 42 is in flu'd communication
with the mouthpiece 46 so that upon movement of the
pressurized container relative tc the mouthpiece 46 in a
direction where the pressurized container 34 moves towards
the nozzle 42 fixed to one side of the mouthpiece 46, a

25 metered dosage or predetermined amount of the drug and

‘ propéllant contained within the pressurized container 34 is
released. Such a combination of the fixed nozzle 42,
mouthpiece 46, valve stem 44, and pfessurized container 34
form an MDI 36 as outlined above.

30 The MDI 36 can be ﬁackaged. by the flexible packaging
m:tarial 22 in either an assembled state (valv-: stem 44 fixed

to nozzle 42) or a disassembled state (valve stem 44 detached
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22 \9{?05‘/9%? le 42). In a preferred embodi ment, thgciaéshse
absor bi ng .material 50 | ays adjacent to the nouthpiece 46 in a | oose or
free flowing manner. Alternatively, thé%misture absor bi ng materi al
can be secured to the inside of the 5 flexible package. In another
alternative enbodi nent, t he nmoi sture absorbing material nmay be

di sposed wi t hifrdrhenozzleofi2lai nerIind4a opraf%mﬁbdewcﬁ-mﬂackéfﬂestmqa}ét:ur%
such as a r|n ' St o]

possi ble enbo ﬁﬂ Fﬁgér%%ﬁéﬁﬂgg s BﬁggﬁlngQ%BQﬁ%aﬁé?Fgﬁleﬁ%aée 1R 2©
attached to tkmpasatennafrs@rf&e@lmg mnapner. nhltepiatdaedq, byhg W@Gﬁéhrﬁg
devi ce such as,a ryoRer Qﬂﬂrﬁlﬁ can B¢ Lastam ngod%&elﬁélaé Ryeef 'Eﬁélb' y
a removabl e elastic ani sm such as a rubber However, ot her
fastening 5 flexibds maskage.- beybhdam¢kh%Rxﬂk$Qﬁnth§epﬁ@é@@&mqn$ventFbﬁ 15
Q her fasteni Q&;‘l‘%‘(x&‘éesaw&h&&ﬁf‘gs l1:hlé'f1:e 181 N0hay} | B e@lgﬁcsed AGRERT VERe

adhesi ve tapes, ‘shrink-wa asteners such as screws, nails,

or rivets, conpaﬂﬁnentsiwan#léﬁ%ﬁ?ﬁﬁ# to aoPrFﬁEeﬁDﬁFFRﬁQR§§Iﬁﬂ£ﬂ MRf 4%,

and other |ike g :?I SRR s fast%%\éﬁcgé titd contaidBf 340Ut hpi ece 46
substantial l'y closes pressurized cont ai ner 34. The nout hpi ece 46
is preferably sinpa i gne pesFiRkeur ebgdinert markbtac Mol FHEFef fARSPEREYT and

econony i s;q asclé*}i&imtxﬁég}'ﬁel nEdreaned. tdiowRyeroxtairhl rgaﬂfaeeeczﬁs fReare
not beyond ﬁh scope ‘of the present invention. a

her 25
mout hpi eces | maurheiesat 4arky rotfastepieg feviqe sychyasya ru@ﬁ?ﬁabﬁéd 48.

nout hpi eces Wigpy NpddddilifigPaddwice™Oal hRkeGrereREEly a Aex@vhBLeUdRasdtic
protective cas;&g substantiial ly surrounding ., the nouthpiece protecting

t he nout hpi ecaesbanisim gaFlg@Sdfe rubhey IRk, AWiefer I5heE FESFERPIRTe
structures. 3QevicesTh@e RS BEyorRd thONERIPREIOf Hhe NBYesdi® iRledtibh. the
nDuthplece 46 b¥ ribs or projections (pot shomng extendln%
er fastening devices "include, ut are no limited to,
adhesives, adhesive tapes, shrink-wrap plastic, £fasteners
such as screws, nails, or rivets, compartments which.are part

of the mouthpiece housing 46, and other 1like attachment

devices. _
20 The mouthpiece 46 substantially encloses pressurized
container 34. The mouthpiece 46 is preferably simple in

structure so that manufacturing efficiency and economy is
substantially increased. However, other mouthpieces 46 are
not beyond the scope of the present invention. Other

25 mouthpieces include, but are not 1limited to, relatively

. ‘movable mouthpieces with multiple parts, mouthpieces which
also include a protective casing substantially surrounding
the mouthpiece protecting the mouthpiece 46 from damage due
to shock, and other like mouthpiece structures.

30 The pressurized container 34 may be held in the
mouthpiece 46 by ribs or projections (not shown) extending

from walls of +the mouthpiece so that the pressurized



fromwalls of the nouthpiece so that the pressurized WO 00/ 37336

PCT/ US99J27951 23 container 34 is in
a press-fit wapgrgsigent with the nout hpi ece 46. The valpeErnsdeenriséd al so
provi des a-secyre connection to the nozzle 42 which is fixedly secured
to the nout hpi ece 46. O her types, of 23’supporti ng nechanisns which
hold the 5 pressurized container 34 within the nouthpi ece 46 are not
beyond t he scope of the present invention. Q her types of securing

or  supporti ngcomexiten sit isi ol aderespufit mngagawent with mheegoubhpiece
fasteners such g sc&.Eg/svlaE%! §te@ 5| gf g rov \,a%@h%s'sg%re”%mﬁéﬁ%% 4 th
cking 0 a

a femal e or e | o eyi ng engages Wt
pr edet er mi ned tlsdﬂaqu@zzﬂfet‘tﬂa WhiCI’prJ@ssfuP!ezlén emmmé:o tde owhbthpiddes 46.

supporting strygtiy es es, oI upgtoggl r efn@éﬁfﬁb n&TOQRENt p 3l e

I nvention, the ort mechani ch as S or proj ectlons (not
shown) bf prén;ummhpq:@c@lm #H evitkdi ghkel mputhpmmf 4ct laIrEngloxs

ef ficiency whi t c o] rBac?.‘lé;f

process of th S%Ar%p%%egggg& e(air%r%u Slggellste Y&;@Aémn prefer abbg ma e of
plastic, howeveecunimnar m;tersuapgrémg meqh@msmyoﬁdclu@ne bybpearef nathe
present 1 Venilgfked i NCkastend echahs 4 OlsddafsMOUANILCoRAS LiHuule

but are not limted 20 t8, ferrous alloys, non-ferrous a ons ceramc
materi al s, aﬁ?ﬁ?%?poﬂqléhmteéﬂi akithnd Fepaie x egr @3lehdpeising/ISviingar
to the, go {aia%%m YREc 2b¥Gagd £Mudén | 3 RERSRERPhY, ersadsh

pl asti c, but ot materials ar es?]%t beilond tﬁ{a scope or% aﬁg Blrfestélr?t

i nventi on. RIS URIZEd gpatabrex.hery gther stida éHPB@t#%ISGéECth are not

limted to, ferrouspl |t%éS p@a@ei@écﬁ OL@ﬂbOdlﬁEthsO- Q:‘?lreamiﬁveﬂ@f&{' altthe
conposite material's, and —any ni xtures t hereof

pressuri zed C OFHEROFET I@F%ﬁ@ﬁablsychnélsud‘éésa“ PFP@]%?@%{SOr&Pt\M%WW)t he
pressurized cogai BRE 3thoBkhBidfe PaEdetbeem RRAiBhESSUESr miherddQididg

preferably i ncl udes a. drug di spersed or dissolved therein such as
sal met er ol 19r efficiency which™ in turn reduces cost of the overall
manufacturing process c¢f the mouthpiece 46. The mouthpiece
46 is preferably made of plastic, however other materials are
not beyond the scope of .the present invention. Other
materials for the mouthpiece 46 include, but are not limited
20 to, ferrous alloys, non-ferrous alloys, ceramic materials,
and composite materials and any mixtures thereof. Similar to
the mouthpiece, the valve stem 44 is' prefarably made of
plastic, but other materials are not beyond the scope of the
present invention. Other materials for the wvalve stem 44
.25 include, but are not limited to, ferrous alloys, non-ferrous
alloys, ceramic materials, _composite materials, and any
mixtures thereof.
The pressurized container 34 preferably includes a
liquid stored within the pressurized container 34 at a
30 predetermined pressure. .. The liquid preferably includes a.
drug dispersed or dissolved therein such as salmeterol or

fluticasone propionate.



fluticasone propionate. . WO 00/ 37336

PCT/ US99/ 27851 24 In Figure 4,
a cross-sectw@padrse ew of the package 22 is shown. Fi ipcranisnissy

i ncl ude two pertpheral edges 52, 54 of he flexible- packaging = ..
mat eri al . The fl exible packagi ng fit eri al conprises a first |ayer
24, a second layer 26, and a 5 third, preferably heat seal able, |ayer 28
of material. The first layer 24 and third I ayer 28 are preferably

nmade from pol yriy Figurghd, fj¢resssggtional yiew,oft EPgHPFCkAtse 28utSof

pol yester whilgygfie third Layey 8 irnti1pbel ehabpy-ipularuledRs 52,1 69OBET
resin. The second |ayer 26 is preferably made of a 10 netal foil. 1In the
preferred enbotherefilexihdenmagkagang jmateriajmde dhe oflefidenurackeging

al ternative enpodl BNt d P?i?@@ta first€ahgbl 24 AYLlsdctna DRYYEtIRyl aRg &i I m
As stated above, preferably, the protective |ayer (e.g., _- polyester) is
adhesi vel y Pantimitchd pxefiarabdybiepht 8ealablp, Ipyez| 48 fnmatsdisrhe The

substrate layef.jn tidfed Sondhesi VRl X lay;.'za-rﬂg”'aéﬁl pfetd@phgamaggalrabhe
| ayer (e.g., the 1ononer film or SURLYN[err] (an_iononer resin) or _a

pol yet hyl en, fpokymers.  The priksdr rkayerexefpligr yPrefarapids inde Aut t

three layers po1yddtelrUdRidePERt eehiMe 1a3%er 260de BlefeMIe a8 butMan
having a 20 thickness of 1 to 40, preferably 4 to 30, nore_preferably 10

to 23 nicrons, longReIFasipr ef dgbISPCEDd nidYYns26 als upaierelly madeyef &nde

of al um nufphaydg acdihi.ckngssend Prdrerif, embodMetor apley meth® £0i1Mpse
preferably 5 to 50 m crons, nore preferably 6 to 20 nicrons, and nost

preferably 9 riddeomdit o5 apuminye hdat ageaﬂéﬁ%e/atljé’?etef“baﬂi’f‘%néﬁhef Peati s

used having a sealliakennpsr exenplpaiyethyidaregses. of 1 to 100, preferably 5
to 70, nore preferangﬁlo- nor e preferag%¥ 25-55 mcrons, and nost
I

60,
preferably 50 m cr &% StaFRIaAPAYG e RFSLRTRO b odigeregtive nianersdgr dbt e
| ayer of pol yeddnylesterhi lim | sdnssadehavilaginatéd peef aheedubsitekpesgesqgof 1

J;n-ocrlgg’s, p;ﬁ%e%n?mso gr?d %Eee sub trr%];:gr aﬁl)yerloigo’tuq:%r ei rerjd 2%95!130' 50
laminated to the heat sealable layer (e.g., the ionomer £film
o< SURLYN™ (an ionomer resin) or a polyethylen: film).

Preferred exemplary thicknesses of the three layers

include a protective layer made of a polyester film having a

20 thickness of 1 to 40, preferably 4 to 30, more preferably 10
to 23 microns, and most preferably 12 microns; a substrate
layer made of aluminum having a thickness of 1 to 100,
preferably 3 to 70, more preferably 5 to 50 microns, more
preferably 6 to 20 microns, and most preferably 9 microns.

25 For the heat sealable layer, an ionomer film is used having a
- preferred exemplary thicknesses of 1 to 100, preferably 5 to
70, more preferably 10-60, more preferably 25-55 microns, and
most wreferably 50 microns. In an alternatiz: embodiment, a
heat sealable layer of polyethylene film is used having a

30 preferred thicknesses ¢f 1 to 100, preferably 5 to 70, more
preferably 10-60, more preferably 20-50 microns, and most

preferably 50 microns.



preferably 50 m crons. WO 00/ 37336

PCTI US99/ 27851 _ 25 Preferred
exenpl ary ewweb3s3st s i ncl ude a pol yester film as the roatwdvrLs: | ayer
having a thickness ranging from12 to m crons. The polyester film
is lam nated to an al um num foil as the substrate |ayer having a

t hi ckness ranging from6 5 to 20 mcrons. The alumnumfoil is |am nated
to a sealing filmsuch as either an inoner film_having a thickness

rangi ng from 25redespedi exerRlany £MoriBensd Smelnfent haelyRpter film

thi ckness rangjng r%%ggcﬁf’véola?éir My¥ing a -hlckn‘é's%errgﬁéiz’{@ £efier ked
enbodi nents inclu alum num 10 netalized polyester filmlamnated to a

heat seal abl e 33aywicrons.as The |IRHIESEBE  E1lm Aﬁoﬁﬂ‘éﬁ'“aé:r?ﬁo(ﬁm FERYEs a

silicon 0Xidq %@pltﬁbegupgiyaeéé Slayielr! Bakand r@t@ﬁcncaeas hg&tgﬁﬂ;alﬁlah\ee
| ayer as outlined above. Yet, in another _enbodine yester

film as & prtet &% imdcrngyer %l%ﬁml&ul“hif&‘kheﬁ ]E?‘ur%ﬁnd'—q raorﬁefé-lf"a 30

mcrons is | amfng %QChoaéneﬁi:M AN i nomel Okl 1 URSHIMAt @ LAYEknd Y i fifhgdng
t hi ckness ranging from®6 to m crons, the alum numfQil being

| ami nated to £resl yast ko 30° fﬁ“’r‘ﬁ*??ﬂs 197t 02 3PHYELBRLERMi ER1Ms haindat 8d to

a heat seahahh8ekayBindhd irohn28 8H0ME mickBnanot her enbodi ment, a 20
pol ypropylene filmas a protective _|layer havi n% a thickness rangi ng

from 15 to 30 ni cr Ad§ersatiys naPsafebreth aPTReMARNLS fi'd‘iclluglﬁbstarlé‘ﬂ‘@'n%yer

having a tify Cm%%al&aagpamyééeé& 6£4 D ZQamlna“@dCVt@WSa it tdealabul NWetoi |
is lamnated to a heat seal abl e | ayer outli ned above. The

| ami nat es of tFe ?‘Stlmeé’seﬁWYerwenth’(ﬂ’FhEén b °&Eiﬂ%%tr veRGedes nat e idron

extrusion dratienailated polyeEH@rgQﬂQﬁlaLaﬁﬁh&lﬂédJr60fE)r HeBe ReRfigbred
enbodi nent of the present invention is_as follows: = OUTSI DE ENVI RONMENT,

POLYESTER FI LN2Y&L A&%M%BMWL ahgver oNONER FI4v 9BOtheF EREPeSEISN@ UVE
40, | ONOMVER FliolVh38te ALUMINIMGEO 4. Zrotective layer having a thickness

15 ranging from 12 to 30 microns is laminated to an aluminum
foil substrate layer having a thickness ranging from 6 to 20
microns, the aluminum foil being laminated to a polyester
film of 12 to 30 microns which is laminated to a heat
sealable layer as outlined above. In another embodiment, a

20 polypropylene film as a protective layer having a thickness
ranging from 15 to 30 microns is laminated to an aluminum
foil substrate layer having a thickness ranging from 6 to 20
micvons, and the aluminum fcil is laminatad to a heat
sealable layer as outlined above. The laminates of the

25 present invention can be adhesively laminated or extrusion
laminated.

The general structure for the preferred embodiment of
the present invention is as fcllows: OUTSIDE ENVIRONMENT,
POLYESTER FILM 24, ALUMINUM =0IL 26, IONOMER FILM 28,

30 ENCLOSED VOLUME 40, IONOMER TILM 28, ALUMINUM FOIL 26,
POLYESTER FILM 24, OUTSIDE ENVIFRONMENT. (See Figure 4.)



POLYESTER FI LM 24, QOUTSI DE ENVI RONMVENT. (See Figure 4.) WD 00/ 37336

PCT/ US99/ 27851 26 - The lines in
t he draw ngsyawebséshow t he boundari es bet ween respect ircrisayesst 24,

26, and 28 may _be considered as adhesixye layers if adhesives are used
to join the respective | ayers. In other words, for exanple, the line
separating 5 protective |ayer 24 fromthe netal f0|I | ayer 26 nay be
interpreted as an adhesive, if an adhesive is use oi n t hese Iayers
2, 26, PG ol o ey G YA dPabEniy BPERTEe

36 cont ai ni ng xeetm%rear edspecosa myspensnngza,alatm @B may:hbéhcdrﬂsad:le&léanSES
met ered anmounts_of fluid mater#a 76 f ervoir e fluid

di spensi ng appfigsiye L8YeReid ﬂdhesmﬁgs@r nf‘iﬁF% )S‘ Y Al %%e bréesg?a?(?ﬁé&%d as
an article of layersanuf aat uther (®lrdwn iforFicuampde?, tha, ldmeS)sepaa@Ringi ng

an aerosol dispensing valve 60_of th ese nvention 15 ingegral
or additional %%&ﬁévﬁgqﬁﬁfﬁﬁr £ UsIFHd ti’ “fe% g‘ndeOll #ﬁ%?%pggt kil §
effective afTDLhﬁ'Itlep'fatﬁ&dbﬁalafantadhﬂsﬂve, iphannmadhesival 1y usedcept gblie
carrier, parti cuI propel | ant . The nedi canent and carrier

can al so cont a‘ir}?se %ﬁ%rﬁﬁe&l cations and various excipients. 20 The
packagi ng materi al Fagukée Sarshiogise anf exempllacy ufduidydispersdisy hepparaabel i ng

printed ther oottt Bens” o fuethtes  asEBIBET HaPEhERY MARA (A" CuRaBRG
of the fIe&ﬂtﬂdaspenspackm@mared Adchbtinbsal ¢f/ ﬁmuldalm&temﬁaluﬂiﬁ frbm a
eport . noti cdSSANBAf ot o PR8I Lhs HsRRSEh gLt © By nSRARES,
This form of plesguctinhalermatman @lss:ormel nmesskaged n. dshe ggharargidelei caf
O SRS RS Erpued PREKR0E S| SR PRIE o
insert will umblsylbeilspepsmvgde@lrlﬁm@é plie thex Frespnt canvemkidame an
flexible pﬁ§k%gﬁegral or additional dispensing apparatus, and a safe and
therapeutically effective amount of a medicament in a
pharmaceutically acceptable carrier, particularly a
propellant. The medicament and carrier can also  contain
other medications and various excipients.

20 The packaging material of the article of manufacture may
also have labeling 55 and information relating to the
composition contained therein and/or printed thereon, such as
by an adhesive label secured to the exterior of the flexible
package. Additionally or alternatively, the article of

25 manufacture of the present invention may have a brochure,
report, notice, pamphlet, or leaflet 65 containing product
information. This form of product information is sometimes,
in the pharmaceutical industry, called the "package insert.”

A package insert 65 may be attached to or insluded with the

30 article. of manufacture. The package insert will usually be
provided inside the box 74 but cutside the flexible package.

The package insert 65 and any article of manufacture labeling



Ay

The package insert 65 and any article of manufacture |abeling WO

00/ 37336 PCT/ US99t 27851

27 PweVdodesssi Nformati on relating to the conpositi onPamWseLaysssf t he
product. - Thi s~information and | abeling pypovides various forns of
information utilized by health care professionals and patients that
descri bes the conposition, the dosage, the 5 use, and various other

paranmeters of the nedi cament required . by regul atory agenci es, such as
s\j/.tlgn aﬁgw% g

the United Sterewidesodnegmationy felatdmonitdt rHhs orPmPo s°5 and

6 show an ar tiyel & QfqERNUf agliYr enirBehalidi0 and 1lapetkagi peoviiey ivalridds a
fluid dispensing "apparatus or NMJl 10 34 for di SID nsi ng met e%"?d ,am)gnts of
fluid materiaforms fepminformaticdiorYotlizegy bY ReAltdh Sl RpPLfsFLonals

embodi nent,  the ofdiliids thadi 9PSESIBKE ARRAIMNYSsBYiAEN tHE|dudage, CeAkai ner
34 defining a reservoir 64, and a dispensing valve 60. The .

di spensi ng® Usesaland GRIEONSI RENBRCPATIRRTET N & i i BPARSIEHL refirhfng a
15 netering \ghapbar £83ndhdendibg, OBAcR! aBDItheMBitedg sthegberood Rabt s
68; and a stern 42 allow ng for slideable novenent within the netering
chanber body DB ATERASEIFAUY has a di spensi ng passage 70 and is

connected to a SeqigudeSCENBAE 6 show ahnl Qvknglé 06t Sland€abteraOMpTRIEingVer
the one or nore 20 "netering chanberﬁgorts ,The present inveplbiron IS

, 68.
not |i mi tRarkaginge MAtgF #2Hi $pendi AGULPpdt SR LHoRRPRRREIYur 855 and
can incluge ojfefot ¥agpeRtbihd UistdtedPansings 08 iMesd material Tige frbaMa42
and seal ing segnent 72 can be noveabl e such th% idn a fi rsttgwgo%iti.gn t he
met eri ng charfRFemdeirs 98- 1| uf®i ON9 y S*EBPLERY fFHRAERE i spdifsi rdpSssage
70, and the qidpan@ingYappardais 68 icani Anéluddlic cammunécald alefdinihgt he
reservoir 64 through the one <gr rm%ie neteri ng hanbéeor pothhs di 68 and the
di spensi ng pai@seFyord. %4 Andelor-FRENSEFEN EaS °U- e dispensing

valve 60 can include a metering chamber body 62, defining a

15 metering chamber 66 and having one or more metering chamber

ports 68; and a stem 42 allowing for slideable movement

within the metering chamber body 62. The stem 42 has a

dispensing passage 70 and is connected to a sealing segment

72 allowing for slideable movement over the one or more

20 metering chamber ports 68. The present invention is not

limited to the fluid dispensing apparatus shown in Figure 5
and can include other types of fluid dispensing devices.

The stem 42 and sealing segment 72 can be moveable such

that in a first ©position the metering chamber 66 is

25 fluidically isolated from the dispensing passage 70, and the

- metering chamber 66 is in fluidic communication with the

reservoir 64 through the one or more metering chamber ports

68 and the dispensing passage 70. In a second position (as

shown in Figure 5), the metering chamber 66 is in fluidic

30 communication with the 'ldispensing passage 70; and the

metering chamber 66 is fluidically isolated from the

reservcir 64 by the sealing segment 72 occluding the one or



shown in Figure 5), the netering chanber 66 is in fluidic 30 comunication
w th the dispensing passage 70; and the netering chanber 66 s
fluidicall ywamstzaased from the reservoir 64 by the se®CTmgIsasirent 72

occl udi ng the one or WO 00/ 37336 ,g .
PCT/ US99/ 27851 28 nore netering
chanber ports 68 and the stem occl uding the di spensi ng passage 70.
Al so shown in Figure 5, is fluid mat erial 76 contajningasa,fe and
ef fective medimeafemetasdng champas, RREESt B€alan! e pPaBP e PESHIFHIY oFhe

di luent or propebbafing Bassage The. di smensi sgowdl ve GQgaes fsyrther siagd ude
an upper sealing sl eeve 78 and | ower seali @ﬂ%sl eeves 80 and 80'. Stem
42 is positiofe§erdrl sTé eiad niBd etetAlnid s LBt ThdredicapRihpapdy 2
through the | aakmadsutiRan yapetept4bleoBharNéNpr dilhenerosgitdpaglaheeves
80 and 80" and the_upper. sealing sleeve ange 82 and

0 78. . Fl
spring 84 define tRee| iGEPEnBED rﬁeé‘fefS?j can JSurthes WIWIR (HesEPPFHi t s
of travel, theesheny421&wadimiseand Lowdk ig¥alinesDestes sUf amasiBOr onsswémch
i ncl ude the above, ment.i onﬁd %fib‘{)St laad secondé{posigi ons In_Figure 5,
e 3 EPE"T8

stem 42 15 is %8 as®d RS EF PP HY SIoXER THe BeEBRYRY
posi tion by pkwsmeat forererRxgr tk byoweriS8fid upper apetthirgUic@nbaifil®x 74
encl oses the contai ner ,sto(rjége (iyst 1y 20. Oth he exteriqr,_of ;he box
74, a | abel 537F8r sealing,sdEgvefnd rP“dgr Qvi 888 PP PR mtIGI P PePat Ty

to the 200 cogposition contained within the MD. The |abel 55 may be

| ocated on any side of th d ci al user.

Further, as menti ofb3 %O ’baorgi &é@%&gggflIné%gt)ns%Stq’een%flwsbgtfgfcﬁ%%%ggﬁt hi n

the box 74 andtewt §2de wihthiconhasaelimits sifotageesystiemsi@m 22 occupiée

DSt VTN B B OV T O LS YR oS AT e

22 includes | agatsorded PLirstarahd se2dndf ppateidored. whinthFiguwreod | esttenvedd

| mper rreabll% t(J).s tig.rsed toward the upper sealing sleeve 78 in the second
position by physical force exerted by a user.

In Figure 6, a box 74 encloses the container storage
system 20. On the exterior of the box 74, a label 355 is
disposed which ©provides information relating. to the

20 compcsition contained within the MDI. The abel 55 may be
located on any side of the box 74, that is most beneficial to
the user. Further, as mentioned above, a package insert 65
may be disposed within the box 74 and outside the container
storage system 20.

25 The present invention also provides a method of storing

‘ a container 34 including the steps of providing a flexible
package 22 where the package 22 includes layers 24, 26, and
28 of material which are collectively impermeable to water
vapor and permeable to vaporized propellant.

30 The method includes the step of filling the container 34
witn the liquid propellant at a predetermin:d pressure and

wrapping the container 34 with the flexible package 22 to



vapor and perneable to vaporized propellant. 30 The net hod i ncl udes

the step of filling the container 34 with the liquid propellant at a
predet er m rwologm7esssur e and wr appi ng the contai ner 34 wiRGF/P$R2785¢xi bl e
package 22 to .~ WO 00/ 37336 29
PCTI US99/ 27851 .29 forman encl osed
¥ﬁ| une ﬁodi P Wnihch theI fijrst container 40 is di sposed therein.

e nethod. further includes sealin e fl I kage [ i
turn cl oses tFeXerih %%&Puﬁ@i‘ﬁ'@g ‘@3 ha l{:ﬁ g%gf é?blcémﬁégﬁé\%e@fg
subst anti al | yqpggy ?chleligﬁ.ﬁSSI on of wat er vapor and particulate matter

into said enclosed vol u while permtting. egressi

vapori zed propel | &fte ™€ nﬁ\ﬂ‘?etfélﬁhgﬁeﬂcqﬁd% gﬁagjpnégf%?enafﬁ%é{gg%éahgc}aa%e and
thel p(fjopel bﬁgﬁhﬁ?te iﬂﬂCtEﬁsﬁdlos'Bbe m&clagﬂdspdoduhmme:wo,bescstmasd e for
prol onged periods. of time. suc nor e _nmore or
6 nont hs og nbtexifle eﬁﬁ&?‘é?ﬁre@s&@'ﬁoggnna% §68‘6%n%[eq?‘%}%§5% o

rel ative hum dééé:?své%foxﬁchnu peRdpivhilhee matoed ntixitw rsgueiceep&abé@ mbdm:t

properties. I furth I d t t 15
providing a nﬁ?eI"I‘éI'e Qngfggﬁlé%P‘fﬁﬂu%sﬁg%st Suale t\ﬂg’ol}ggg%c gi Lff’fg 40

and di sposed aggssnt sh@llfheli:&nt anderpe’iéformanceBca?rrptbs mmﬁpdr atthe/e

Test s/ Anal ysi s n order _to eval at e t hod
and packagBr PR L4y |ar’f§ APSFRRRRTI 284 n%g%é&; dﬁ\é%n(réééeﬁ% %@8&&? >
i nventi Ogllc\)/sblhebf bEBEOﬁ@&ﬂ speeiedsaofi edmeutsuaporaSpal:kagesh 22r moxiei, chH3
cont ai ne s such as sal neteral [ HEA: 134a | I F 34

. s %oﬂ?ﬁ%a?é / FR_OT or mggg gEstem;i_%ﬂ(ﬁiite%r OAJ(.Jﬂ '%.sl a,

and Fl uti ca’§8r_h al ers was present
in the fornul 25 o0 i o t &@°C arfdoran orﬁelpaWé chwesiditike afdFPOi gnaVS%x‘deI%nt S

r -
or additives Zgz.nt!_,glrneln%r %scgg;t)talpl %od@gg%fo%rtlp‘ first she f-life test of
The invention further includes method steps drawn to
15 providing a material 50 for absorbing mcisture in the

enclosed volume 40 and disposed adjacent to the container 34.

Examples and Comparative Tests/Analysis

In order to evaluate the effectiveness of the method and

package for storing a pressurized canister of the present

20 invention, shelf-life tests were carried out upon packages 22
which contained MDIs such as salmeterol/HFA-134a inhalers,
Albuterol/HFA-134a, and Fluticasone Propionate/HFA-134a
inhalers. The drug was present in the formulation in the
form of particles. No additional excipients or additives

-25 w:re oresent in the invention. A first shelf-life test of
Albuterol/HFA-134a inhalers showed that by placing an MDI
into the package 22 containing silica gel desiccant or an
absorbing mechanism 50, it was possible to substantially
reduce the amount of moisture ing;:ession (measured in Parts

30 Per Million or PPM) into the inhaler after three months of

storage at 40°C and at 85% relative humidity. See Table 1.



Al but erol / HFA- 134a i nhal ers showed that by placing an NI into the

package 22 containing silica gel desiccant or an absor bi ng nmechani sm 50,
it was possiviab eodrssssubstantial |y reduce the anmount of norcIUSYe/27851

i ngression-(neasured in Parts 30 Per MIlign or PPM into the inhaler after
t hree nont hs of storage at 40[err] C ah at 85%relative humdity. See
Tabl e 1. WO 00/ 37336

PCTf US991 27851 30 Table 1

Sanpl e Table 1 al 1 month [err] 400/ 85%RH 3 mont hs

[err]40[err]

Sample . ‘fﬁ:ti 1 mﬁnﬂur"v40°C/assnu
446ppm O\Le.uM_a.e;&a—t-n-ha-Le-p-)——
ol (non
178ppm

106ppm

Conte.al
SOTTC 1

BRmQQQHPdﬁ%M

IUII

foil overwap with 10g silicaaasepﬁml

desi ccant O‘I:.:ﬁez e:e:l';mfor ed in ,35ppm 106ppk 8PP sh28PPM

Zant ac Efferdosel m“ So included in Table 1 is da a for MD's
whi ch are ‘é ld:’ % he prior art type tube containers. The prior art
type tubes inclu iit AC[ err] EFFERDCSE[err] tube. This type of 5
tube is a pl as haler 1 orey\hl ch contgd;;;l silica gelgglgsi ccant. The silica
gel is dispose zm cngfgﬁzgo gge able I1d that closes t he tube. JF'FT. S tube

construction Js

o—t-hat—us-ea—+or
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Also included in Table 1 is data for MDIs which are
stored in the prior art type tube containers. The prior art
type tubes included a ZANTAC™ EFFERDOSE™ tube. This type of
tube is a plastic tube which contains silica gel desiccant.
The silica gel is disposed in a resealable 1lid that closes
the tube. This tube construction is similar to that used for
a Schering product,'VANCERIL“‘double strength.

A second test was pefformed and the results indicate
that the reduction of moisture content within the package 22
can improve overall product performance of the liquid
contained within the pressurized container 34, where the
liquid includes an asthma treating drug and a propellant. In
the second test, the experiment was performed where aged non-
overwrapped salmeterol/HFA-134a inhalers were compared to
MDIs provided in the package 22. The experiment included
non-overwrapped inhalers which were stored for three months
at either 30°C/60% relative humidity or 40°C/75% relative
humidity. The non-overwrapped inhalers were then placed in a
desiccator containing phosphorous pentoxide. The non-
overwrapped inhalers were then tested for moisture content
and fine particulate mass (FPM - the moisture sensitive
product performance test over the period of inhaler storage).
The results of this test are presented in Table 2. Include

measurement for FMP and moisture here.
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a Schering product, VANCERIL[err] double strength. A second test
was perfornmed and the results indicate 10 that the reduction of npisture
content w Wi so/d7kse package 22 can inprove overall proBERUSI987450r nance
of the liquid,~ contained within the ssurized contai ner 34, where-the
liquid includes an asthma treating drug and a propellant. In t he
second test, the experinent was perforned where aged non- 15 overw apped
sal neterol / HFA-134a inhalers were conpared to MDI s provided in the
package 22. ﬂﬁﬂeszperlnent i ncl uded non- over wr apped i nhal ers whi ch
were stored £6 h+-88—FBR Sthe 6 CHE0%peelare—humdi ty

: 30°C
or 40[err] 0 1% rela S hL-ai ROR—eY i EAppea—ahale ner e

then placed in a 20 de5|cqgip@macontaln|ng phog&dﬁgo&§ pentOX|oe
The non- overmmapped I'npalers were,f hen testedggor moi st urg,cont ent
and fine partlcd1ate mass (EPM,:- ,the mpjistyre sensitjye prqduct
per f or mance tesf “over the perloJ of inhaler storage). The results of
this test are nporg%"ent ed in Taple 2. Inclyde 25 neagyrenent for, FMP and

noi sture here.

overwrapped
6 weeks storage 233 8.9 298 1.4
13 weeks storage 151 9.4 230

The data in Table 2 shows that loss and product
performance (loss in FPM, for salmeterol) is directly related
to change in moisture content. The results indicated that

5 product performance of MDIs is reversible, although not 100%
reversible. Therefore, if moisture causes loss in product
performance, it is possible to retrieve and improve the
product performance by removing moisture from the MDI during
storage. Such is the result with the paci,age 22 of the

10 present invention. Thus, the data shows how product
performance is improved by controlling the moisture content
within the MDI with the present invention.

A third comparative stability test at various elevated
storage conditions was performed on a batch of

15 Salmeterol/HFAl34a Inhalers that were overwrapped shortly
after manufacture and compared against a control of new-
overwrapped inhalers from the same batch. The FPM and
moisture determinations are summarized in Table 3 and (4.
Table 3 shows the FPM over six months for the control group

20 non-cverwrapped MDIs compared to overwrapped MDIs (contained
within the package 22 of the present invention). Table 4
shows the inhaler moisture content in Parts Per Million (or

PPM) over six months for the control group of non-overwrapped
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31 - Table 2 Ti me 30[ err] ¢ 60%=H

40[err] C 75%000/37336 Moi st ure FPM Mg Mo g or2785FPM
Mcg content, PPM content, PPM Initial _.
92 10.3 92 10.3 32 1 nonth non Not tested  Not
tested 412 8.2 over w apped 3 north non 463

7.9 616 6.2 over w apped 6 weeks storage 233

8.9 2%Bter dose7 ishalerd 3commsiredstor ¥§&s ps5evided ingthe package 230
8.0 shows that |oss and product

per formance (I oss% tﬂ%P@f %Gir)hrt -sggp%gﬁa%%l) Is directl reI at ed P to
change in noi stureToendehe. in TRHE e ésﬁhpsslhhﬁ%aﬁlﬁj ingt parfigulafigmass
per formance of s is reversible ough % V. I
Therefore, if rures C?gug%slpos%cgoé prc?gu LY 19ehr ol\f'“?rfancpelros‘h’t%e(a in
possi bl e tosrain epackage i 192 Ove tthe pres@ft)dlim\repemmr rdETreabgsr eaVviang
noi sture fromthe MDD st.or ch the resul.t with t
package 22 of st“}l?estaf%laﬁ%sgmweﬁ A i tﬁ# flt he %oearfetamlsﬁcf\?élp Sow

pr oduct pesr-evernespped | NPt &y edosy mnnale:ﬁé i ng Tthlee detiast im e Teabhé er4t

Wthin the MOl SHS eSSl JME U flene 1n pares” ddl 'k F1AUR™ Hif®

over six months for the MDI provided in the package 22 of the
10 present invention is less than the moisture content present
adjacent to or within the MDIs which are not provided with

any cverwrap.

Table 3 - Fine Particulate Mass (in pg)

Time point 40°C/75%RH 25°C/60%RH 25°C/75%RH
(months)

Control Wrapped Control Wrapped Control Wrapped
] 9.4 9.4 9.4 9.4 9.4 9.4
1 7.8 8.6 8.4 8.6 8.4 8.7
3 6.0 7.4 8.3 8.5 8.0 8.3
6 6.2 7.7 7.5 1.8 7.2 7.8

Table 4 — Moisture Content (in ppm)

Time peint 40°C/75%RH 25°C/60%RH ) 25°C/75%RH
(months)

Contxol Wrapped Control wWrapped Control Wrapped
] 81 81 81 81 81 81
1 360 63 194 71 217 93
3 540 29 405 45 434 €4
6 526 93 446 76 48S 97

A fourth comparative test was performed on a control
15 group of non-overwrapped MDIs containing fluticasone

propionate/HFA-134a compared to MDIs of the same drug and



st orage condi tions was per f or med on a bat ch of 15

Sal meterol /HFA134a Inhalers that were overwapped shortly after
manuf act ur woamegd7asénpar ed agai nst a control of new oVRGTAPSRIE e

i nhal ers -fronrthe same batch. The KRBM and noi sture

determ nations are summari zed in Table 3 and 4. Tabl e 3 shows the FPM
over six nonths for the control group 20 non-overw apped I\/Dls conpared to
overw apped Ml s cont ai ned wi thin the ckage 2 oj tt prese

i nvention). PrPEBEEARt Prowdsts fRe |tg‘ﬁal gfggﬁ%‘i’stur% Bht en HPﬁ?a s Per

MIlion (or mven{’f’&ﬁ oveahesi xMDIxt heff ortihe ooetent grimwpnbion were
gg;laéggfg$gg§nufactured ang provfﬁéd in the packa%% 22 of thﬁeﬁ (ﬁﬁ?

i nhal ers conpakefitién I\@L@rtprymafded tﬁethianqs)aa:ﬁ(mufactuﬁél aid tgile qede sant
i nventi on.

nass X FPM’blﬁbﬁ%uFEd VFﬁlﬁ?Er 88?3%9? g’?%%s%%teha%?&‘{}h lfo aaagt I Csul‘ai(a?t y
5 the packagenhe22offrdéayfuiuesefit unwrapped anhememamm tate aame batch.
Table 5 of the fourth test summarizes the wvariation in
the content uniformity at the six-month time period in
addition to the moisture of the control group and the MDIs
10 provided in the package 22 of the present invention. Table 5
shows the variation in content uniformity in percentage of
the relative standard deviation (RSD) based on the values for
a dose ex actuator obtained from ten cans at the end of use
(final nominal use}. This variation test was obtained over
15 six months for the control group of non-overwrapped MDIs
compared with MDIs provided in the package 22 of the present
invention.
Table 6 shows the inhaler moisture content in Parts Per
Millicn or PPM over six months for the contrcl group of non-
20 overwrapped MDIs of the fluticasone propionate/HFA-134a type
compared to MDIs of the same drug and propellant provided in
the package 22 of the present invention. Table 5
demonstrates that the MDIs provided in the package 22 of the
present invention have a substantially smaller standard
25 deviation in product performance so that the MDI will
- typically have a consistent increased performance relative to
non-overwrapped MDIs.
Table 6 further shows that the iﬁitial moisture content
in parts per million for the MDIs 36 provided in the package
30 22 or the present invention significantly and substantially

decreases while the moisture content of the control group of



substantially slower rate than that of the control group of

non- over w apped neter dose inhalers. The data in Table 4 shows t hat
t he noi st urwomostseat in Parts Per MI1lion (PPM over cT/usssiss: f or
the MDI provided in the package 22 of thes;,10 present invention is less..
than the noi sture content present adj acent to or within the MDI's which
are not provided with any overmﬁap Table 3- Fine Particul ate
Mass (in [err]g) Ti me poi_nt err%??So 25C/6h%?H
25C/ 759%RH NORpAYREYrapped MDIs sub MTRLIINRERERS e Tk I ¢ %’é}ﬂﬁé&l
Control W appRdsureméht of the9mdisture Lofitent. 9.4 9.4
9.4 1 7.8 8.6 8.4 8.6 8.4 8.7 3
6.0 7.4 8.3 8.5 8.0 8.3 6 6.2 7.7
7.5 7.8 7.2 7.8 Table 4 - Misture Content (in ppm
Time point AGable$C 759RH 25[ err] ¢ 60%:H 25[ err] ¢ 75%:H
( nont hs) Control \Wapned Control \Wapned Control W apped
0 g1 Time poigh gy 81 Joscgrpeed 81 1 360
63 194 _imonths)7 217 93 3 540 29 405
45 43 4 6 4 cOntrol6 Wrapped 526Ccmtrol 93 Wrapped 4 46 76 48 5
47 0 6 6 6 6

3 14 5 . 11 5

4 12 -]

6 12 9

* RSD (%) = percentage relative standard deviation based on the values for dose ex actuator
5 obtained from 10 cans at the end of use (final ncminal dose).

Table 6

Time point 40°C/75%RH 30°C/7S%RH

{months) .
Control Wrapped Control Wrapped ks

0 198 198 198 198

3 751 50 412 61

9 408 83

6 521 30

Table 7 shows the loss of HFA-134a (in grams) for
wrapped Albuterol 134a MDI's stored for 14 months at
30°C/60%RH and 40°C/75%RH. The data in Table 7 is a mean of

10 5 determinations frbm 3 separate batches of MDI'’s

Table 7

40°C/75%RH 30°C/60%RH

Loss of HFAl34a from the can (g) 0.4 0.7

HFAl34a remaining in the pack (g) g.1 0.2




A fourth conparative test was perfornmed on a control 15 group of

non-overw apped Mls cont ai ni ng fluticasone pr opi onat e/'HFA- 134a
conpar ed t GydyblSsff the same drug and WO 00/ 37336  PCTUS99/27851

PCTI US997851 - 33 propel | ant provi ded
in the package 22 of the present i nventton. The MDI s of t he

present invention were manuf actured and provided in the package 22 of
t he present invention shortly after the tinme.of manufacture and c?l aced
on 5 stability atThearremslts evfit she sabpugemephdPRednsegtdng ovtdined byhe

control group %:g]s \Lyrqmog t,ﬁhgi,;{ S1d4PMA B8 neapBrbateate mass (rPAPl 8£5 of

the fourth te Tmrar i z e variation in the content uniformty at
the six-nont iMDisteiperdioedtdy relafdid i b MeLsHEIRoi AU Tof 2RIREYNt P

group and the %@gs 10, pppYi dedpid Log packegud &f iheTRpESENE-f NBeByEON.

Table 5 the'variation in content uni formty in ger centage of
the rel atige ‘smmdvamtiate-\nnatqfort‘-r(eRS&ntl?&é‘redlnéﬁ°Fﬁét¥aFEe§ popnd lifeqpfe ex

actuator obtajned Ngrate o6 AN nef HRention( fidakupiintakhiuge) .
This variatio h? es{"g%é ]tagléne overep s?l x months for the control y

group of nonl@s/serwaapp@@-NDBEPed M’éb?mar'@t?ﬁﬂftq‘?ewﬁé‘bﬂ%?h@d inFrepaes
package 22 of th%rgdﬁégn forhﬁ}‘l‘é@t'nﬂn MpIs 36 &2bl pdssahaes i i Bhal er

noi st ure cont &nt [lion or PPM over six nonths for the
control grouppafkawyen- 220 gﬁerW%pﬁé‘GSﬁDFs avemHean yhdgsondubstantially

propi onat 6HF S ‘b} type el ERQPé‘é e@hteo res8fiohh& 5 aiBi swsee aBe water
propel | an provi o st kage of the _present inventi OE
ene e

Table 5 dEMEtxrait%stM\a q9bI s sy i 4fed |'ﬁalP41% Dackays Pzogk P

present invengjon, Eé}!gtfoéuéft el ashﬁ‘cusﬁaldxfg F4PNgande2 medhuhdén ORhat
product perfornance so that the NMDI wil typically have a consi stent

i ncreased perpermidifc @gresat Py eof d‘IFA’134a from package 2
The invention being thus described, it will be obvious

15 that the same may be varied in many ways. Such variations
are not to be regarded as a departure from the spirit and
scope of the invention, and all such modifications as would
be obvious to one skilled in the art are intended to be

included within the scope of the following claims.



non- over w apped M s. further shows that the initial
noi sture content |Hmﬂlml" E ” llon for the MDIs 36 provided in the
package 30 WQ 003738the L significantly and s®®6I(UNL7861 Yy

decreases “whi | &t he noi sture content off_t{@g control group of

00/ 37336

PCT/ US99/ 27851 34

non- over w apped M s nfijally increases fromthe initial

measur enent oqa%%etsrrgi‘g‘?ﬁkﬁ %%ht ent . Table 5 Ti me poi nt
40[ err] C 759%:H 1. A pressurized cidftaingf/ sttdfdde systefrocdniiR)ising:

Cont r ol

6

5 4
12

6 VV§HH¥¥% qumulatgggtéggprising fA%&QQQgg of 8 dgug and a 11

propellant; 1 5 6

end of uses (formailatdavnnat agseEdetermined pressure; and

10

a flexible package for wrapping and sealing said
pressurized container providing an enclosed volume in which
said pressurized container is disposed, said flexible package
being impermeable to water vapor and permeable to said
propellant, said flexible package substantially preventing
ingression of water vapor and particulate mattef into said
enclosed volume while permitting egression of said

propellant.

2. The pressurized container storage system of claim
1, further comprising means for absorbing moisture in said

enclosed volume.

3. The pressurized container storage system of claim
2, wherein said means for absorbing moisture in said enclosed

volume includes a desiccant.

4. The pressurized container storage system of claim
3, wherein said desiccant includes at least one of zeolite,

alumina, and silica gel.

5. The pressurized container storage system of claim
1, wherein said flexible package includes at least one heat

sealable layer and at least one layer of a metal foil.

VO

at.i ve st.andard devi,ati on

2
9 . * RSD. (94 = t | L
based on the val ués fgfeaagﬁl%?ﬁ actc%gl%%gge%ge fé‘gltlaefinedw*‘f}bm f@lgansd’é‘tlgt he

6



Tabl e 6 Ti me p

40[ err] C 75%H
S [T il ||||| n Il ontrol | Wappes
198 3 751 412 61 4 --
408 83 521 30

Tiabl e 7 shows the Ioss of HFA-134a (in grams) for

Al buterol 134a | 's _.stored far rr)eC/ H
and 40[ err] C/75(%R:\—/'l‘\’D Thee %’%{?aurﬁz‘f’ab%o fégg r?ggﬁa%? sﬁ@éﬁ olf cﬁ%{ﬁ

det er m nat i ons, fyldpeirs apddatmetbat Eboclk fclvdess at least gaglef 7aluminum,

40[ err] C/750/RH . . err 0%RH Loss of HFAl134a from
the can (g) tins iron, zincg i“g’%‘ delsTult? 0.7 0.4 HFA134a
remaining in the pack (Qg) 0.1 0.2
2200/37336 7. The pressurized container s@gg;y§9g}§2&élof claim

5, wherein said flexible package further includes a

protective layer located on the outside of said package.

8. The pressurized container storage system of claim
7, wherein said protective layer includes a polyester film

and said heat' sealable layer includes an ionomir film.

9. The pressurized container storage system of claim

1, wherein said propellant includes a hydrofluroalkane.

10. The pressurized container storage - system of claim
9, wherein said hydrofluroalkane is at least one of 1,1,1,2-
tetrafluorethane and 1,1,1,2,3,3,3-heptafluoropropane.

11. The pressurized container storage system of claim

1, further comprising:
4 nozzle attached to said container, wherein said

container and said nozzle form an MDI.

12. A method of storing a container comprising the

steps of:
providing a flexible package material, which 1is
impermeable to water vapor and permeabie to a propellant;
5 filling a container with a drug formulation comprising a

drug and said propellant at a predetermined pressure;



The results of the abmﬂ“mmlnmm “ ts, outlined by Tabl es 1-4, prove
that loss in fine par M of MDls is directly related to

nmoi sture covoemtr3zdj atenf or " Within an MDI.  The resul PETAUSM eI ed i n
Tables 5-7-prove 5 that variation of the gpntent uniformty at the end
life of the wapped MDIs of the present invention is substantially

| ess than non-w apped MDIs. Therefore, substantial increases i n product
performance of MDIs 36 are possible with the . . pag e ..of the
present invention YAARPE™S sﬁﬁ%?an‘f?rgqﬁ’f/‘efo ‘r'%ﬁltljcess;&gg eﬁl%%lr?g esPERERTS

i ngression of madedidne tar fwaieran ervdpsed vbduhédeinnwhdsbdsaddurentddiner
Tabl e 7 shows propf of the 0 .eratdi on of the virtual one way val ve
mechani sm t hat1S d15BP3PESERET MY 80%f HFA- 134a from package 22.

The inventimn bei ngeahiagdeaddi itdxible wddkage ebicbusnlBurhhalosde smink
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36 WHAT IgdpleAll¥hD £fom said enclosed\ yolew®uri zed contai ner storage
system conpri sing: a drug fornulation conprising a mxture of a
drug and a propel | ant; a pressurized container filled wth

said drug 5 forrmil.atThe atethopr edetsrorimgd frpesssurizadd containers of
fl exi bl Kk f i A [ x '
exi € pac acg_l_e lmorlg\fﬂ\’/gﬁglﬁggr ﬁgz\gl\l}gﬁszg%llhagtﬁg' thep d¥ %ﬁ:}%ﬁégﬁt gpﬂéﬂﬂﬁr

provi di ng an endl'ose I salrd pressu i ner s .
di sposed, sai caddogbibbempbekiaje in sbéfnendlnsednrabimes o wat er vapor and
pernmeable to said 10 propellant, said flexible package substantially

preventi ng
14. The method of storing a container of claim 12,

wherein said sealing step includes heat sealing said flexible

package material.

15. The method of storing a container of claim 12,
further comprising the steps of:
providing a nozzle;
providing a valve;
S attaching said valve to said container:;
attaching said nozzle to said valve; and

said container, nozzle and valve forming an MDI.

16. A packaged container, comprising:
a container containing a pressurized drug
Yormulation in said container comprising a propellant
and a drug dispersed or dissolved in said propellant;
5 and
an overwrap of flexible material enclosing said

container, said overwrap being made of a moisture



I ngressi on of water ) Gul ate matter into said encl osed
vol unme whi | e pern{ﬂiﬂﬂﬂﬂ@ ﬂpﬁ}&gg of sai d propel | ant.
2. The pr ¢assbisried systemof claim 1 pCrAuise9amIssi

conpri sing nmeans for absorbing noisture ijy said encl osed vol une. -
3. The pressurized container storage systemof claim 2, wherein said
means for absorbing noisture in said enclosed vol unme i ncludes a

desi ccant . 4. The pressurized caontai ner storage system of claim

3, wherein said déspermeablec| @des stPF@aniaddy of MOLSFYTR 1MPEIURRRES and

silica gel. ate ?al.The pressurized contai ner storage systemof claim
1, wherein said fTeX|B e package includes at | east one heat seal abl e

| ayer and at |east one layer of a metal foil. WO 00137336

|11 PCT/ US99t 2785119 A packaged MDI, comprising: 37 6. The

pressurized contal ner storage systemof claim %Q%éﬂperein said netal foi
Ihc,

i ncl udes at | east aBn¥DHf CEMRFATING 2 cPphaingphAn ugh FerggHBg; v ver

7. The presgutj,.zed,cPiQi @Rlg Std¥mRaateyat &M 4id| @drainer comprising a

propellant and a drug - dispersed or dissolved 1in said

5 propellant; and
an overwrap of flexible material enclosing said MDI,

said overwrap being made of a moisture impermeable or

substantially moisture impermeable material.

i8. The MDI of claim 17, and further comprising a

desiccant placed inside of said overwrap.

19. The MDI of claim 18, wherein said desiccant is a

silica gel.

20. The MDI of <claim 17, wherein said overwrap

comprises a metallic foil.

21. The MDI of claim 17, wherein said propellant is
H7A-134a, HFA-227 or a mixture thereof.

22. An article of manufacture comprising:
an aerosol dispensing apparatus for dispensing
metered amounts of fluid material from a reservoir, the
apparatus comprising a container defining a reservoir, and a
5 dispensing valve;
a drug formulation located within said aerosol
dispensing apparatus comprising a safe and effective

medicament and a pharmaceutically acceptable propellant; and



5, wherein said flgw further includes a protective
1ayer | ocated on the HW““M“BHB@WHW%MQ& 8. The pressurized
cont ai ner Wm®EEIBE36SYStemoT LC , Wherein said protecedTusisaysst
includes a polyester film and said heat,,seal able [ayer includes an -

Il ononmer film 9. The pressurized container storage system of
claim 1, wherein said propellant includes a hydrofl uroal kane.

10. The pressurized contai ner storage system of .claim , Wherein said
hydrof | uroal kane is at23| &48kiBhe BRrCkage|for wrapping| g8ferifatdgndaid
1,1,1, 2, 3,03, 3oheRiAEL UOPPBYORAE. an encloskl ThAupeessw i aedchontsaiiaer
storage systemof claim 1, further copprisi zzl e .attached

to said coRFSPABFiZeQhdFASRLINES; ¢S 2R ?: a?ﬁi%aif&%ﬁaggfe Ra5i599%n

'V:?l : beiag Aixaﬁéﬁﬁ&f ll:ﬂ.fe Steriwgtér Caapaknesnd omerineablet heo  sstieps
of : providing a .exi bl e .. package materj al . ich is ..

i mper meabl e Pé'oﬁﬁi-é?n’?/ap&algndg%eéﬁ?afol Bg‘f]bagf pFBB%éf%ﬁﬁamé' preventifg gy a
cont ai ner Wi tjRgeedsign f OEMHatleirorvapREprdrei Nearriculaty andteai dnpbopalidant
at a predeterm ned pressure; , f s . £ .d38
wr appi ng 1Sai GPEARESF nerVAWI salBHE exiBiE FhERE ge S9FeSsion of  sal

prcpellant.

23. The article of manufacture of claim 22, further

comprising a brochure disclosing product'information.

24. The article of manufacture of claim 22, further

comprising a container for enclosing said flexible package.

25. A method of improving a product performance
comprising the steps of: |
providing a flexible package material made of éﬁ least
one h=at sealable layer, at least one layer ¢! a metéi foil,
5 and a protective layer; said flexible package material being
impermeable to water vapor and permeable to a propellant;
filling a container with a drug formulation comprising a
drug and said propellant at a predetermined pressure;
wrapping said container with said flexible package
10 material to form an enclosed volume in whi;h said container
is disposed therein; and
sealing said flexible package which in turn closes said
enclosed volume, said flexible package substantially
preventing ingression of water vapor and particulate matter
15 into said enclosed volume -while permitting ec¢ression of said

propellant from said enclosed volume.



material to forman encl osed vol ume ’IIE whi ch sai d contai ner I s di sposed
|

tsgfa(rjei n; eﬁg\{%&336vollmﬂlj|mjmﬂms”| i bl e package which in turn cl oses

xi bl e package SubBCAMISPUI B

presenting ingression of water vapor and particulate matter into said-
encl osed volunme while permtting egression of said propel l ant from said
encl osed vol une. 13. The method of storing a pressurized

cont ai ner of claim 12, further canprising the_st of providing a
noi sture absor Bng ﬁé?er'l‘eatih‘ﬂ% ?gi oM PR PSF%&@F poer%ma"%ﬂ. °The
met hod of st @liaRg ascofhstier afmpaidiinglPhe stespesRipredidingeal modgsstee

i ncl udes heat sealing sajd fl.exible, ka terial. 15. The
method of st GFERIPANEIMRETHA 4 8?%\?@@%&5(&8?{(}? 8 conprising the steps .

of : provi ding a nozzl e; providing a valve; 5 attaching

said val ve to sai d_confai ner; attaching said nozzle tqQ said valve;
and sai d 28nt a&ﬁ%r,mﬁ&:ﬂ eogndn{}%’f?/ve"?ggrﬁgﬁgu ﬁ mrformance °£16.
A packaged cenkamnezs, conpréii ngaid sealing step irgcinideisneheatcostalibngg
a pressurized ru fornulation in said container conprising a
propel | ant S3id fgﬁﬁgblae iR %’é’dalg'r di ssolved in said propellant; 5
and an overwap of flexible material enclosing said

container, said O&stwggebenilencq)o@dgf()f in?pztgq;isr{[gur Sroduct performance of
claim 25, further comprising the steps of:
providing a nozzle:;
providing a valve; and
5 attaching said nozzle and said valve to said container;

sai<d :ontainer, valve, and nozzle and valve form an MDI.

29, The method of improving product performance of
claim 25, wherein the steps of providing a protective layer
and a heat sealable layer include the steps of providing a

polyester film and an ionomer film.

30. The method of improving product performance of
claim 25, wherein the step of filling said container includes

filling the container with a hydrofluroalkane.

31. The method of improving product performance of
claim 30, wherein the step of f£illing said container includes
£illing said container with at 1least one of 1,1,1,2-

tetrafluorethane and 1,1,1,2, 3, 3,3-heptafluoropropane.

32. A pressufized container storage system, comprising:
a drug formulation'ccmprising a mixture of a drug and a

propellant:;



39 |rrperrrea tially noisture inperneable
mat eri al . i B!ﬁg EHW“ conpri si ng: an MDI conpri sing
a cont ai nerw@ésB3glr u erLngn vas ve, a pressurized drugctossphgii on in
sai d cont ai ner_ -conprising a propel | ant gd a drug di spersed or dissolved

in said5 pr opel | ant; and an over p of flexible material enclosing
said M, said overwap being nade of a noisture inperneable or
subst anti al | y noi sture inpermeable material . 18. The MDI of claim

17, and further co-’ﬁpr|@eﬁgu§lze‘éle5|¢c%iz§ﬁﬂ-nﬁtace@1ﬂ+¢§| de¥dh saisaidverdwap.

19. The M Ofoﬁﬁﬁaal%% a‘é’f‘ﬁrﬂé&e’i@zﬂuﬂ@é'ﬁf@ﬂuﬂé a silica gel.

20. The laim 17, wherein said overwap conprises a

metal lic f0| I a fle:gple-rh@agbpggf £PRi nWaEPPiFer 8RA s&PALRDpesdight i s
HFA- 134a, HFAs 2delaidi z8dMednkth8nbhepe8fiding an enéPosd) #Siine SirPfwhich
manuf act ure conpri si ng: an aerosol dispensing apparatus for

di spensing kb rE@ssrsined eInvaimed Aft dksraseadioAnd reservoir, the
apparat us conpri Sij@ieaicenhal HelsHef icRcNgséd esItmeQi r, and a 5 di spensing
val ve; a drug forrmulation |located within sai d aerosol

di spensing apparatus conprising a safe and effective medi canment and
a pharmaceutically acceptabl e propellant; and



40 a flexible package for wapping and sealing said 10
contai ner providing an encl osed volune in which said pressuri zed

contai ner iwodbSsRssed, said flexible package bei ng |npemunMﬂnnmwlmater
vapor and-perneable to said propel l ant, said flexible package -
substantial ly- preventing i ngression of water vapor and particul ate
matter into said 15 enclosed vol une while permtting egressi on of
sai d propel | ant . 23. The article of manufacture of claim22,
further conprising a brochure disclosing product information.

24. The article of manufacture of claim22, further conprising a

contai ner for enclosing said flexible ypgckage. 25. A nethod of
improving a product perfornmance conprising the steps of:

providing a flexible package material nade of at |east one heat seal abl e
| ayer, at |east one |layer of a netal foil, 5 and a protective |ayer; said
fl exi bl e package nmaterial being inperneable to water vapor and '
perneable to a propellant; fill Q e% talner with a drug -
formul ati on conprising a drug and said pel’l ant at a predeterm ned
pressure; ppi ng said ontalner mnth sald f p&xi bl e pacgége 10
material to forma e in which said t ai ner i Sy di sposed
t herein; and Nexi bl e packag mhlch in tuLs
sai d encl osed ! rexXThte—package—subst ant i j§
preventing ingres of mater vapor and parti cuLate natter ~—

32 —~ 7./‘*\ 32
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15 into said enclosed volune while permtting egression of said
propel l ant from said encl osed vol une.

41 w@o/37338e net hod of i nproving product perfor mancecTases2mssai m 25,
further conprising the step of providing a noisture absorbing material--in
sai d encl osed vol une. 27. The nethod of inproving product
performance of claim 25, wherein said sealing step includes heat sealing
said flexible package material . 28. The net hod of i nproving
product performance of claim25, further conprising the steps of:

provi ding a nozzl e; provi ding a&syal ve; and 5 attaching said
nozzl e and said valve to said container; said container, valve, and
nozzl e and valve forman M. 29. The nethod of inproving product

performance of claim 25, wherein the steps of providing a protective

| ayer and a heat seal able layer include the steps of providing a

pol yester filmand an iononer filj: l . 30. The nethod of inproving
product perfornmance of claim25, wherein the step of filling said
cont ai ner incl udes filling the container with a hydrofl uroal kane.




31. The nethod of inproving product
. Wherein the step of filling said container

cont ai ner w §os7sds | east one of 1,1,1, 2-
1,1,1,2,3,3, 3=hept af | uor opr opane.
storage systém conpri sing:

of a drug and a propel | ant;

a pressurized container

predet er mi ned pressure;
sealing said pressuri
sai d pressurized contai
encl osed vol une.
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