WO 2004/ 002559 PCT/ GB2003/ 002558 Met hod and Packagi ng for Pressurized
Containers Field of the Invention This invention relates to a nethod and a
package fwo pegdoagfiong pressurized 5 containers suitabl ecrarB2oed/@bsssel y

| ong-term storage. More particularly, it relates to a package and
packagi ng nethod that utilizes an HFA adsorbent material, such as a

nol ecul ar sieve, to absorb or adsorb propellant gases gradually | eaked out
froma pressurized containers, whereby preventing the propellant gas from
inflating the package. 10 Background of the Invention Pressurized

contai ners such as inhalers may need to be packed in inperneable packages
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fromreading the aforenentioned 25 patents. Therefore, there is a need for
allsi dable way to solve the inflation problemin
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15 This problem becomes more prominent when traditional propellants chlorofluorocarbons
(CFCs) are replaced by hydrofluoroalkane propellants (such as HFA-134a and HFA-227)
for environmental reasons.
US patent Nos. 6,179,118 B1, 6,119,853 and 6,352,152 address this problem by
using a flexible package that is “impermeable to moisture and permeable to the
20  propellant.” While this appears to be a good approach, applicants had much difficulty in
fabricating a flexible wrapping material which is impermeable to moisture and permeable
to the propellant so that the resulting package would operate similar to “a virtual one-way
valve”. Presumably, fabricating such flexible wrapping materials is much more
technically involved and more costly than it appears from reading the aforementioned
25  patents. Therefore, there is a need for a simpler and more understandable way to solve
the inflation problem in packing pressurized containers.
Furthermore, the ability of the packages disclosed in US patent Nos. 6,179,118
B1, 6,119,853 and 6,352,152, to prevent gas build up in the packages, would appear to
be limited by the permeability of the wrapping material to the propellant and the rate at
30  which the propellant is released from the container.



Therefore, there is a need for an enhanced drug product conprising a
package that is inperneable, or substantially inperneable, to the egress
of HFA gawofwemoesdhi n the package, and still is capablPeTaiBaed/002E88NI Ng

t he encl osed vol une of the sealed package at about anbient pressure when
any | eakage of HFA gas propellant occurs. 5 Summary of the Invention A
primary object of the present invention is to provide a new package for
pressuri zed inhalers, which will reduce or elimnate the inflation problens
normal Iy associated with conventi ongl- packagi ng net hods. Anot her object of
the present invention is to provide sinpler nmethod for solving the
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15 contains leakage from a pressurized container comprising an HFA (hydrofluoroalkane)
propellant.

It is believed that the mechanism by which the HFA adsorbent material prevents
package from inflating is by entrapping the propellant gases gradually leaked from the
pressurized container.

20 The various features of novelty which characterize the invention are pointed out
with particularity in the claims annexed to and forming a part of this disclosure. For a
better understanding of the invention, its operating advantages, and specific objects
attained by its use, reference should be made to the drawings and the following
description in which there are illustrated, and described, preferred embodiments of the

25 invention.

Brief Description of the Drawings

Figure 1 is a graph summarizing a study that shows that the molecular sieve is an
effective HFA adsorbent for entrapping a propellant gas from the air, whereby preventing
inflation of the package.

30 Figure 2 shows the rate of moisture absorption by the molecular sieves during the
first hour of exposure to the atmosphere.



-3 Figure 3 shows the rate of noisture absorption by the sanme nol ecul ar
sieves wused in Figure 2 during an exposure period of 12 hours. Figure 4
and 5 showe bio2idee nol ecul ar sieves' capacity for adsechicrpogy@pEisl ant
gases is reduced if the sieves are pre-exposed to noisture for different
time intervals. 5 Figure 6 depicts a typical nmetered dose (pressurized
contai ner) inhaler package according to the present invention. Detailed
Description of the Preferred Enbodinents (1) In a first enbodi nent, the

i nvention provides, a nmethod for mairgaining the io enclosed volune of a
seal ed package at about anbi ent pressure wherein the package contains a

pressuri ze net er.ed dose inhal er a drug, and an
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(i) positioning an effective amount of a HFA adsorbent material, and said

15 pressurized container, within a sealable package;

(ii) sealing the package so that the pressurized container and adsorbent are in
an enclosed volume within the package at a pressure equal to about ambient pressure;
and

(iii) adsorbing any leakage of the HFA propellant into the HFA adsorbent

20 material so as to maintain the enclosed volume at about ambient pressure.

(2)  In another embodiment, the invention provides a method according to
embodiment (1), wherein the drug is selected from the group consisting of
bronchodilators, antihistamines, lung surfactants, antiviral agents, corticosteroids, ant-
inflammatory agents, anti-cholinergics, and antibacterial agents.

25 (3) In another embodiment, the invention provides method according to
embodiment (1) or (2), wherein the pressurized MDI (metered dose inhaler) container
further comprises one or more excipients selected from the group consisting of
surfactants, preservatives, flavorings, antioxidants, anti-aggregating agents and co-
solvents.

30 (4)  In another embodiment, the invention provides a method according to any
one of embodiments (1) to (3), wherein the HFA propellant is HFA 134a.



-4 (5) In another enbodi nent, the invention provides a nmethod according to
any one of enbodinents (1) to (3), wherein the HFA propellant is HFA p227.
(6) I n amneDlzess/@ed50di ment, the invention provides a net rot/GRoav@235§ t o any
one of enbodinents (1) to (5), wherein the HFA adsorbent material is
capabl e of 5 adsorbing the HFA propellant up to about 25% of the weight of
the adsorbent. (7) In another enbodi nent, the invention provides a nethod
according to any one of enbodinents (1) to (5), wherein the HFA gas
adsorbent material is capable of adsqgrbing the HFA propellant up about 20%
of the weight of the adsorbent. (8) In another enbodi ment, the invention
provi des a
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HFA 134a. ( t) | n_anot nbodi ment, the invention provides a nethod
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15  sieves.
(10) In another embodiment, the invention provides a method according to
embodiment (9), wherein the molecular sieves, in an amount of about 4 grams, absorbs
about 230 ml of HFA p227.
(11)  In another embodiment, the invention provides a method according to
20 embodiment (9), wherein the molecular sieves, in an amount of about 4 grams, absorbs
about 230 ml of HFA 134a.
(12) In another embodiment, the invention provides a method according to
anyone of embodiments (1) to (11), wherein the package is impermeable to HFA 134a.
(13) In another embodiment, the invention provides a method according to
25 anyone of embodiments (1) to (12), wherein the package is impermeable to HFA p227.
(14) In another embodiment, the invention provides a method according to
anyone of embodiments (1) to (12), wherein the package is permeable to HFA p227.
(15) In another embodiment, the invention provides a method according to
embodiment (14), wherein the package has a permeability to HFA p227 that is less than
30  orequal to about 0.25 cc of HFA p227 per square meter of package per day at about 1

bar pressure and about room temperature.



WO 2004/ 002559 PCT/ GB2003/ 002558 -5 (16) I n another enbodi nent, the

I nvention provides a nethod according to enbodinent (14), wherein the
package hae 2a0qeesmeability to HFA p227 that is | ess tharCcT@B2eegumbkss8o about
0.15 cc of HFA p227 per square neter of package per day at about | bar
pressure and about roomtenperature. 5 (17) In another enbodi nent, the

I nvention provides a nethod according to enbodinent (14), wherein the
package has a perneability to HFA p227 that is |ess than or equal to about
0.10 cc of HFA p227 per square neter .9f package per day at about 1 bar
pressure and about roomtenperature. (18) In another enbodinent t he

I nvention Qg)w gfs a net hod accordl ng to 10 enbodi nent (14), V\/nerel n the
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anot hgiaré’%%%‘af%ﬁé ,Sb?‘ﬁte'ﬁﬂ@&ﬁfﬂ%g%‘”b‘? ovi des a net hod accordi ng to enbodi nment
(19), vvlner etim)bt healjlllﬂlibﬂeﬂb?ﬂiﬁ;:eht}fgiﬁﬁﬁéhtiohtproindeﬁﬁﬁnétﬂéd abb@ElngStd essdt han
or equa about 4.1 cc o a per squ paca per ay at
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(19), wherein the package has a perneability to ess than
or eqlmrpreﬁsub@amdab@Jtdeomftemmeratsnea per square meter of package per day at

ambodi ment O Phe 1 atfefier SRR BBTHRR FLES: arfidhoy SoBRRiiry

enbodi nent AVEnt] on provi fent (19),
Wher elembdtbmpabqaage/vﬁmemahp@anmge has & pemidﬁbmﬂ;&éa-lEAmfZZT shdtéskessitidan 25 or
equal to ab H per square rre of pack per day at
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about che¥ft iPodhhBREYA PtoA1d) BPLH), WRSEIA BIBPSAKaEESs permeable to HFA 134a.
15 (20) In another embodiment, the invention provides a method according to
embodiment (19), wherein the package has a permeability to HFA 134a that is less than
or equal to about 4.1 cc of HFA 134a per square meter of package per day at about 1
bar pressure and about room temperature.
(21) In another embodiment, the invention provides a method according to
20 embodiment (19), wherein the package has a permeability to HFA 134a that is less than
or equal to about 3.5 cc of HFA 134a per square meter of package per day at about 1
bar pressure and about room temperature.
(22) In another embodiment, the invention provides a method according to
embodiment (19), wherein the package has a permeability to HFA 134a that is less than
25  orequal to about 2.5 cc of HFA 134a per square meter of package per day at about 1
bar pressure and about room temperature.
(23) In another embodiment, the invention provides a method according to
embodiment (19), wherein the package has a permeability to HFA 134a that is less than
or equal to about 1.5 cc of HFA 134a per square meter of package per day at about 1
30  bar pressure and about room temperature.



WO 2004/ 002559 PCT/ GB2003/ 002558 -6 (24) | n another enbodi nent, the

I nvention provides a nethod according to enbodinent (19), wherein the
package ha® amoqp@eswability to HFA 134a that is | ess tharCTaeB®euM@ksBo about
1.0 cc of HFA 134a per square neter of package per day at about 1 bar
pressure and about roomtenperature. 5 (25) In another enbodi nent, the

I nvention provides a nethod according to enbodinent (19), wherein the
package has a perneability to HFA 134a that is |less than or equal to about
0.5 cc of HFA 134a per square neter of. package per day at about 1 Dbar
pressure and about roomtenperature. (26) In another enbodi nent, the
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provi di ng said package with inperneability to HFA 134a and/or HFA p227.

(30) |har pressHes arghBbelitFeam temperatikeent i on provi des a met hod according to

erbodi 1ot (36 IPAndiAd) emPOBF R, B diBH b Aabed iahSa BB HNG5 Y or

pol yester/ | um num 'ené, erein e al umnum et ween
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I nvent | n 0 met hod acco 28) wherein
o A0A P SPIEPIEIFort LA bEEin 275 Rffe AbRigsy Bagks S polfyartl BBty mont
t he irsv]epédemtarr@vs des a nethod according to any one of enbodi nments (1) to

(31), V\her?%_lrs the seal ed gackage I s hernetically seal ed by heat seal i ng,
gl ui ng, wel#fingln anetberembadiment thainvendionREQvides 8 mgtied agrordRigdPaYi on. WO

2004/ Ut nitiobirFBREQ3) 0285 8vherein the package is made of plastic.

15 (28) In another embodiment, the invention provides a method according to
embodiment (27) wherein the plastic is a flexible laminate having'a barrier layer
providing said package with permeability to HFA 134a and/or HFA p227.

(29) In another embodiment, the invention provides a method according to
embodiment (27), wherein the plastic is a flexible laminate having a barrier layer

20  providing said package with impermeability to HFA 134a and/or HFA p227.

(30) In another embodiment, the invention provides a method according to
embodiment (28) or (29), wherein said flexible laminate has three layers: polyester /
aluminum / polyethylene, wherein the aluminum layer is between the polyester and
polyethylene layers.

25 (31) In another embodiment, the invention provides a method according to
embodiment (28) or (29), wherein said barrier layer is made of aluminum foil.

(32) In another embodiment, the invention provides a method according to any
one of embodiments (1) to (31), wherein the sealed package is hermetically sealed by
heat-sealing, gluing, welding, brazing, mechanical closures or clamps, or compression.



-7 (33) In another enbodi nent, the invention provides a use of an HFA
adsorbent to maintain the pressure of an enclosed volunme within a seal ed
package awoabeuio2ssanbi ent pressure, wherein the seal ed patlaRPeOXWRAFII Ses:
(1) a pressurized M D (nmetered dose inhaler) container conprising a drug,
a 5 HFA (hydrofl uoroal kane) propellant selected fromthe group consisting
of HFA 134a and HFA p227, or a mxture thereof; (ii) an effective anount

of an HFA adsorbent material; wherein the pressurized MJ container and HFA
adsorbent naterial are within the englosed volunme of the seal ed package.
to (34) In another enbodi ment, the invention provides a use according to
enbodi nent (33), wherein the drug Is selected fromthe gro conS|st|ng of
br onchodi | 439 s.Inanother embedifaent, thergventiaraproxisies a use ofan IalFA athent
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anot her_ enbodi nent i nvention provides a use according to any one 20

of nﬁwn%%lgr(a;s)xtwr@tbgspf wherein the HFA propellant is HFA 134a. (37)
I n anot he | according to any one
of enbodl ?ggﬁ@{:hvé%ﬁ?bﬂva‘i%belﬁﬁAﬁ]délétﬁﬁ "?%%’i lant is HFA p227. (38)
| n anot her whletmd itmee pressutized MDé contameyramd [dEA aglsodentmateritil age withmrthe one

of enbodfe ‘E H éfth g“”) v.\:/gerel n the HFA adsorbent nmaterial is capable
of 25 CRGOSFE VRYMS.f the £eRIEdRAKEPE: up to about 25% of the weight of the
agor bent . (349) Irl ancthért érﬂboaimémltnsrﬁvermbﬁ prmi@és h@Be RCOYIdiRFtoa use
according to one of enbodinents (33) tQ wherein the HFA gas

adsor @8?90%?&(%@ whergindhe deugis selppied HPHQtWOPFEOB?'ﬁw ofant up about 20%
of t hgryineBiiatefs, tahﬁh@fé?ﬁlﬁ@@ Hing éﬂr?éctbﬁtsaﬂﬁﬁ\hﬁﬂ aﬁglﬁ’(gdédfﬁéﬁstertoﬂﬁs< hpient i on

provi des a use accord ing to any one of enbodiments (33) to (39),
Wnerennﬂammatanaamtaramihchoiaeegiq:saland@fﬁhl@@ mat eri al WD 2004/ 002559

PCT/ GE"2003/(19.925ﬁ18another embodiment, the invention provides a use according to
15  embodiment (33) or (34), wherein the pressurized MDI (metered dose inhaler) container
further comprises one or more excipients selected from the group consisting of
surfactants, preservatives, flavorings, antioxidants, anti-aggregating agents and co-
solvents.
(36) In another embodiment, the invention provides a use according to any one
20  of embodiments (33) to (35), wherein the HF A propellant is HFA 134a.

(37) In another embodiment, the invention provides a use according to any one
of embodiments (33) to (35), wherein the HF A propellant is HFA p227.

(38) In another embodiment, the invention provides a use according to any one
of embodiments (33) to (37), wherein the HF A adsorbent material is capable of

25 adsorbing the HFA propellant up to about 25% of the weight of the adsorbent.

(39) In another embodiment, the invention provides a use according to any one
of embodiments (33) to (37), wherein the HF A gas adsorbent material is capable of
adsorbing the HFA propellant up about 20% of the weight of the adsorbent.

(40) In another embodiment, the invention provides a use according to any one

30 of embodiments (33) to (39), wherein the HF A adsorbent material comprises material



-8 selected fromthe group consisting of nol ecul ar sieves, activated clays,
activated alumna, silica, zeolites, bauxites, and m xtures thereof. (41)

| n anot hewoewb@esment , the i nvention provides a use acc®CAIGRER00IN02558

enbodi mrent (40) wherein the HFA adsorbent material is 10 A (Angstrom

nmol ecul ar s sieves. (42) In another enbodi ment, the invention provides a
use according to enbodinent (41), wherein the nol ecular sieves, in an
anount of about 4 grans, absorbs about 230 ml of HFA p227. (43) In another
enbodi ment, the invention provides a_gse according to 10 enbodi ment (41),
wherein the nol ecul ar sieves, in an anount of about 4 grans, absorbs about
230 m of cﬁ 134a. (44) In another enbodi nent, .the .invention provides a
use acelRclts GO’F‘d 8@90%%0”5&%'“&%6@9 pgHessieyes, aLCBV?tEQ)daXﬁh@P@ﬁt\eq he package

s | MRAGTHRRDRCA i 134Rites d i@l hgfedkOOdI Nt the [ nvent i on

provi des a use according to any one 15 of enbodi ments (33) to (42),
wher ei n t héd4hac kagrother empedimentd| thetinvartiangeovides asiselaccardimgiter enbodi nment ,

(42), SRBRRDY B GrAGRROTE taefills 10 AlariPrmdRBoRe, > 1
enmpodisigyes, the invention provides a use according to enbodinment (46),
wher ei n thzlbé}tackage has a perneability to HFA p227 that is _|ess than 20 or

equal to a in dmother wam%ﬁﬂheﬁé‘fe@'ﬁﬂd’r’@'ﬁﬁ gusgracsardingt® per day at
about t

ebodi R S i Rer g pRulbeiaR S BT of cifiunt cf Bbotly Bhithe Bhsorbs,
wher eiahouh@3pad REGIEARRR27a perneability to HFA p227 that is less than or
equal to a g, f per day at
about 1 Zg%ar ﬂ‘p%'g%tfsig'}%%gg@ﬁﬁe%%e?@{) rﬁ'g Hﬂ%&" ur eu s6 5%? Fcif%?gonot her

end odiembadimeht(411 ) wehdreiorthp noolecidar sieves; inanantburg of aboetd griinnss rbs6rbs) |
wherein t a perneability to HFA p227 that is |less than or
equal 3Pgu Qg%@mﬁe?%%% HFA p227 per square neter of package per day at
about 1 ba4)pr apandtRetEbadifiEnt, e MEHTIBALROVESs adde(fedrdify @ty \Ghe
enbodi nent, the invention provides a use according to enbodl ment (46),

wher eiohembodiaents 33Had4d), whereinthe pagkage lﬂpmpglzrzeablﬁé@ HFA 1'%% t han

(45) In another embodiment, the invention provides a use according to any one
15  of embodiments (33) to (42), wherein the package is impermeable to HFA p227.
(46) In another embodiment, the invention provides a use according to any one
of embodiments (33) to (42), wherein the package is permeable to HFA p227.
(47) In another embodiment, the invention provides a use according to
embodiment (46), wherein the package has a permeability to HFA p227 that is less than
20 orequal to about 0.25 cc of HFA p227 per square meter of package per day at about 1
bar pressure and about room temperature.
(48) In another embodiment, the invention provides a use according to
embodiment (46), wherein the package has a permeability to HFA p227 that is less than
or equal to about 0.15 cc of HFA p227 per square meter of package per day at about 1
25  bar pressure and about room temperature.
(49) In another embodiment, the invention provides a use according to
embodiment (46), wherein the package has a permeability to HFA p227 that is less than
or equal to about 0.10 cc of HFA p227 per square meter of package per day at about 1
bar pressure and about room temperature.
30 (50) In another embodiment, the invention provides a use according to

embodiment (46), wherein the package has a permeability to HFA p227 that is less than



WO 2004/ 002559 PCT/ GB2003/ 002558 -9 or equal to about 0.05 cc of HFA p227
per square neter of package per day at about 1 bar pressure and about room
t enper at Wwe.20¢4m25vn anot her enbodi ment, the invention PCOXGREPEES/@2ifSe
according to anyone of enbodinents (33) to (43), wherein the package is
perneable to HFA 134a. 5 (52) In another enbodi nent, the invention provides
a use according to enbodinent (51), wherein the package has a perneability
to HFA 134a that is less than or equal to about 4.1 cc of HFA 134a per
square neter of package per day at abgut 1 bar pressure and about room
tenperature. (53) In another enbodinent, the invention provides a use

accor di n%Hto 10 enbodi nent éSlE wherein the packa%ga has a perneability to
HFA 134 £auakle about 806 qarfHFAP227 Rer sauargyBeler of Bagkagsipenmay ptaRowet squar e

met er Wk pp@sgb?ﬁggs,@lg%ogﬁré%) te Ltyle. Par pressure and about room

tenperature. (54 er enbodi nment, the invention provides a use
accor di ng t®1) etrbadothenempbdimenttbednventioa pravdesa Usasaceomimgiadniyioney t o

HFA 13 is | 15 . | b . f HFA 134
Squar & AElRime RS (EE P03 wiptsiR 1od ibiadelsiatteafiede A S nous room
t esiper at ur €52)( 5/ ahdthenenbedintr ok iMVEntiohfRovidys BluseracebAiingiRs a use

accordi o enbhodinent (51), wherein the package has a perneability to
mbadigen ) : ¢

| pac ] y
HFA 1% t ©1).erelndhe pgekagr bps apeapgability 19 HIEA dB4athat isless Haan squar e
met er ¢
Fenpe hCaraPOHBRPE! EE HEAA I per saiarS ety BF BHCKdY erthh s obBAM,
accor dangressureatd gabowtmoorstempenstoreei n t he package has a perneability to

HFA 134a t i ! l. . . 4

meter of plokagh BNl ABpaier iR inishiBRRbudes adfte Beslifha o, P 1
tmmeéeguhhu@neﬂﬁ(sgﬂ&héreinahetd)aek%mm armrmh eability tbwmh t3da trmtdslleg_eishm use
according t i_ment erein the packa as a per iljity to
HFA 1@5&%{1,’4@9 q%gufgsr’sccc?fa{%é&amétﬁ’ﬁéﬁq‘t'?fedﬁﬁéﬂ' og_pgc eoqequx)( aﬁ'ﬁ&“‘p rysquare
et er paf presslirdand abowtavort teplperatufe. bar pressure and about room
tenperature. (58) In another enbodinent, the invention provides a use

accor di ng {#¥anip anethenembedigigitdhadnventiopprovides ause ageerdingtor he package
IS MaeKYdifBhD(51 ), Witktein tRE PabRSJd fias a permeability to HFA 134a that is less than
15 orequal to about 2.5 cc of HFA 134a per square meter of package per day at about 1
bar pressure and about room temperature.
(55) In another embodiment, the invention provides a use according to
embodiment (51), wherein the package has a permeability to HFA 134a that is less than
or equal to about 1.5 cc of HFA 134a per square meter of package per day at about 1
20  bar pressure and about room temperature.
(56) In another embodiment, the invention provides a use according to
embodiment (51), wherein the package has a permeability to HFA 134a that is less than
or equal to about 1.0 cc of HFA 134a per square meter of package per day at about 1
bar pressure and about room temperature.
25 (57) In another embodiment, the invention provides a use according to
embodiment (51), wherein the package has a permeability to HFA 134a that is less than
or equal to about 0.5 cc of HFA 134a per square meter of package per day at about 1
bar pressure and about room temperature.
(58) In another embodiment, the invention provides a use according to any one
30  of embodiments (33) to (57), wherein the package is made of metal, glass, or plastic,



WO 2004/ 002559 PCT/ GB2003/ 002558 -10 and is selected fromthe group
consisting of bottles, bags, drum boxes, and irregularly shaped

cont ai nerwo 206000233 anot her enbodi nent, the invention pPeTIGE290300258
according to enbodiment (58), wherein the package is nade of plastic. 5
(60) In another enbodi ment, the invention provides a use according to
enbodi nent (59), wherein the plastic is a flexible |lam nate having a
barrier layer providing said package with inperneability to HFA 134a
and/ or HFA p227. (61) In another enhq@L.nent, the invention provides a use
according to embodi ment (59) or (60), wherein the plastic is a flexible

I te.h b 10 di id Kk
per mo 2015 eieE b eoth the Grourcpcieistip of bailes( Bge, Chimitier sl BEaHIRE: , ¢ he
| nvenighapedtontafiys. a2 use according to enbodi ment (60) or (61), wherein

said flexible am nate has three | ayers: polyester/ alum num/
pol yet hyl eu(r‘é‘B) wieaeother embadimentuheiinyentionprovdes aniserascpulingtsr er and

polye t the invention provides
a use accor th(}é?g%mé%g‘cﬁ%nﬁﬁ%§ r{\;g&? éq?%gv\ggr ein said barrier layer is
mesle of al (B0)nuin avother émbpdimentrthe ierentishquiovides a usbeaccordimy foon provi des a
use accqrdj { ny_onge , of enbodi nen 3 6 V\/ner In the seal ed
pac ka&énc}“foéf g?%@lggééh?r?ms@ﬁlp@fhﬁys ﬂggf“lb?esgén }'ﬂ@%aéﬂ"lfi %Bar% '¥ehg, brazing,
nec hapr&adingsafd h&skage vﬂ{rﬁmrmeéb.ﬁ@rfarmsﬁ 188a aAl/drHPA pp22not her

enbodi nent, the invention provides a pharmaceutical product conprising:

(i) a pr es&6it)i z yanather ambedimentdbe invanipBFovides aiuseracserding 9 ng a dr ug,
2 S ERYESP L Bk ANEaRISA & ol MRS KA BBl er
eld ecpravidingsait pagkage w#wperdwablimnto HEAelr34aI andiorHEAp2R7a seal ed package
raing. 565 QRSB EReSaiins. R P OB heB decsRigyner 7 1
i nper eeEsbdddiment (BD¢0H(6°|)PWI0@©IH saidl flexiblel Ihmlnmuhfee/hymﬂpbl!;l&teﬂﬂ osed
volu rr%luor}cnnhpn / ngygtﬁglene eln thteoah?rg%lfjtm ?ar;}?alr ?s”éet%%ﬁ Strlrjé golyester aRg
polyethylene layers.
15 (63) In another embodiment, the invention provides a use according to
embodiment (60) or (61), wherein said barrier layer is made of aluminum foil.
(64) In another embodiment, the invention provides a use according to any one
of embodiments (33) to (63), wherein the sealed package is hermetically sealed by heat-
sealing, gluing, welding, brazing, mechanical closures or clamps, or compression.
20 (65) In another embodiment, the invention provides a pharmaceutical product
comprising:
(i) a pressurized MDI (metered dose inhaler) container comprising a drug, and
an HFA (hydrofluoroalkane) propellant selected from the group consisting of HFA 134a
and HFA p227, or a mixture thereof;
25 (i) an effective amount of an HFA adsorbent material; and
(ii)  asealed package having an enclosed volume within which the pressurized
container and the HFA adsorbent material are situated,
wherein the sealed package is impermeable to the HFA propellant and the

pressure within the enclosed volume of the package is equal to about ambient pressure;
30 and



WD 2004/ 002559 PCT/ GB2003/ 002558 -11 wherein the HFA adsorbent material is
capabl e of adsorbing the HFA propellant so as to maintain a constant
pressur e wotzno4noz&mvd encl osed vol une, when any | eakage ®CT/GHB2003/462558
propel l ant occurs fromthe pressurized container. (66) In another

enbodi nment, the invention provides a pharmaceutical product 5 according to
enbodi nent (65), wherein the drug is selected fromthe group consisting of
bronchodi | ators, anti histam nes, lung surfactants, antiviral agents,
corticosteroids, ant- inflamuatory aggots, anti-cholinergics, and
antibiotics. (67) In another enbodi ment, the invention provides a
pharmaceutical product accordln%pto enbodlne 65), wherein the

pressur i zedVN@spinthe HEAcadspshent figlds capable é\dgew'ﬂmﬁﬁ"ﬁ#\@&ﬁﬁ"?@bs one
Or MDIsR el bRt aXBhsGhefrdssara ngwgn%wenclswmhm%gwﬂ%n Ay fleiagBlct

preservati ves, avorings, antioxi dants,” anti-aggregating agents
co- solthe htFA pr(oesyantrocaumstfrmn thenbredsurized containenvent i on provi des a

har maceut i rdin n d ment 67
ther et -t ndS8 A A50Eps aRBSRLnE At Juhiol ot R RaHBRRuRBRgRGk e | i he
i nslentaiocordmgatd @Iﬁbo@inﬁh&(ﬁ&%ﬂéﬂeﬁﬁiheﬂlmgug beleateddtsh ige rROUPBONRIZENG bf
enbodi nent s 5 g wherei n the HFA ellant is HFA p227. (70) In
anot h@t’O P‘t?éﬁna"t' 'ﬁ@m'ﬁ9%rﬂ'"9)ﬁu'ﬁ?‘39m(§e§ Ev'gﬁﬁagﬁ%e%fﬁ'ﬁ%?rtew%éek 20
accor ql,l,ﬂynhgt@pgggﬁ@ M- @ﬁmmtdlggt d&ibidtRs( 69) ., wherein the HFA adsorbent

material s capab of adsor e HFA propellant up to about 25% of the
wei ght of (6@ admam@ibenemquiment rthammempnmwdesremarmaeeutmbmduu

Po°(6oF Sty el SRBRAMEERte] of 1A, BRI S Bebebfi AV SlorBT880e 2o or ol ng.
t hE Hihader) cohtainer futhertoouiprid@stone drineores)gipientt seleetedfiismrthegtoup( 72) 1 n
Coor FPRESTAY GhSLMARASS. RIRBEPNAR: JoVariios srtedgantsy ailkpaoreaBin 20nS or bent
mat er iadd coc§dpentses naterial selected fromthe group consisting of

nmol ecul ar sieves, activated 30 clays, activated alumna, silica, zeolites,
bauxi tes, &68) ninanether embedigient, the invention provides a pharmaceutical product

according to any one of embodiments (65) to (67), wherein the HFA propellant is HFA
15 134a.

(69) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (65) to (67), wherein the HFA propellant is HFA
p227.

(70) In another embodiment, the invention provides a pharmaceutical product

20  according to any one of embodiments (65) to (69), wherein the HFA adsorbent material
is capable of adsorbing the HFA propellant up to about 25% of the weight of the
adsorbent.

(71) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (65) to (69), wherein the HFA gas adsorbent

25  material is capable of adsorbing the HFA propellant up about 20% of the weight of the
adsorbent.

(72) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (65) to (71), wherein the HFA adsorbent material
comprises material selected from the group consisting of molecular sieves, activated

30 clays, activated alumina, silica, zeolites, bauxites, and mixtures thereof.



WO 2004/ 002559 PCT/ GB2003/ 002558 -12 (73) In another enbodi nent, the

I nvention provides a pharmaceutical product according to enbodi nent (72),
wher ei n twe 2+ 00agkoor bent material is 10 A (Angstrom  molTacR0EI00358VeES.
(74) In another enbodi ment, the invention provides a pharmaceutical product
5 according to enbodi nent (73), wherein the nol ecul ar sieves, in an anount
of about 4 grans, absorbs about 230 ml of HFA p227. (75) In another

enbodi ment, the invention provides a pharnmaceutical product according to
enbodi ment (73), wherein the nol eculgm.sieves, in an anount of about 4
grans, absorbs about 230 ml of HFA 134a. 10 (76) In another enbodi nent, the

i nvention har eutlc uct according to any, one of

embodi ment 87 65?” ERotpEES bR tﬁﬁﬁwﬁ%ﬂem@v' < P Ryarmasatic oduptA 1340,
(77) |d&c@#@iﬂid‘t@rerﬁﬁmmeﬁ?(¢2) Wﬁ@reirf‘tﬁ%"l-tIFR %dabﬁaénd ﬁfaténd] "@ﬁm:@%ggﬁ@fh) pr oduct
according to any one of embodi ments (65) to (76), wherein the package is

i rrperrf’ﬁ%l@@‘daTS:_SVQS) HFA p227. (78) In another enbodi ment, the invention

provi des a piar IRaRUhLE B BART e FREANE Aol 8oC B YRR Ly BARGRIRT S (59

to (77), ereln he 'package 1's and is
sed ectaedorfdmmbtémb@ilmept (:Xﬁ)swhenengthefmblebulaes;evba,ga andarmountofabsut 4nd

|rregularly ed c I n anot her enbodi nent, the invention
provi GEANS 3 %QHQ%@ E?@ft!%lp2§ ccording to embodi ment (71), wher ei n
the pac k619‘(575)3 n‘ﬁéﬁbtﬁér é\'hBééhhfént (tﬁQ)nJe‘hﬂ@ﬁ@ir@ﬁﬂe@ﬁ%ﬁhﬁﬁéﬁutlcb obiient i on

provi des a_pharmaceuti cal qpro uct according to enbodi nent @{) wher ein
the pla&sending to embpodisent &/3)awherginthrdupleguiar sieves.dn an am@untmf Pdihg said

packa té‘b%?%geégaﬁtﬁgolﬁ]yogm;5ﬁ§4&34a and/ or HFA p227. 25 (81) In another

errbodl mant nvent1on provides a pharnmaceutical product according to
embodi ment ({80) In awathei embadichent,che lui\@nhampnaslldeslawharma@aumgmreducptoI yest er

/ alurg I hyl b
Y e R
| nvento BIFADT3AG., des a pharmaceutical product 30 accor di ng to enbodi nent

80 wher S rrier lLayer is nade of al ym num foil
(80), ?H} n anot er emBodm?/ent the invention provuéjes a pharmaceutical product

according to any one of embodiments (65) to (76), wherein the package is impermeable
15  to HFA p227.

(78) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (65) to (77), wherein the package is made of
metal, glass, or plastic, and is selected from the group consisting of bottles, bags, drum
boxes, and irregularly shaped containers.

20 (79) In another embodiment, the invention provides a pharmaceutical product
according to embodiment (71), wherein the package is made of plastic.

(80) In another embodiment, the invention provides a pharmaceutical product
according to embodiment (79), wherein the plastic is a flexible laminate having a barrier
layer providing said package with impermeability to HFA 134a and/or HFA p227.

25 (81) In another embodiment, the invention provides a pharmaceutical product
according to embodiment (80), wherein said flexible laminate has three layers: polyester
/ aluminum / polyethylene, wherein the aluminum layer is between the polyester and
polyethylene layers.

(82) In another embodiment, the invention provides a pharmaceutical product

30  according to embodiment (80), wherein said barrier layer is made of aluminum foil.



WO 2004/ 002559 PCT/ GB2003/ 002558 -13 (83) In another enbodi nent, the

I nvention provides a pharmaceutical product according to any one of

enbodi menve 2066029 (82), wherein the seal ed package i s PCTarBRBOI/@ATISY

seal ed by heat-sealing, gluing, welding, brazing, nechanical closures or

cl anps, or conpression. 5 (84) A pharmaceutical product conprising: (i) a
pressurized MDI (netered dose inhaler) container conprising a drug, and an
HFA (hydrof | uoroal kane) propellant selected fromthe group consisting of
HFA 134a and HFA p227, or a m xtureqgbereof; (ii) an effective anount of
an HFA adsorbent material; and 10 (iii) a seal ed package having an encl osed

| t h d t d the HFA ad
mater al aldsi M arehor GRBRITIeTtAGe NGRSO STNeR § PPRETRRRIIGERIOTBure of
t he p%&mg@&we weraséulﬁ\ene”{esﬂa 82) e the S dfddpadi@geliét adsor bent

material is capable of adsorbin he HFA propellant 15 so as to maintain a
constéilﬁfmﬁti@ilylﬁeelﬂﬂ bmheatmhngarmwnnsedewmg;rbeazmmenemuqaéaloag@sar t he HFA

propel the pressurized container; and wherein the package
has a per S%%PF'@’ %s(%ﬁ—iFA p227 that is less than or equal to about 0.25 cc

of s HFA p22'(84:)erAsmhaimecemkﬂlpmﬁupﬁcdmgﬁsmgr day at about 1 bar pressure
and about roomte eraturgﬁpo ablh to, HFA 134a . that ,is | ess than
or equal t& 20 2RsEISUIzed MDI %¢ ipagle cﬁ?&?%”?ﬂoé'?prﬁ"%%g%@"ﬂer day

at abautHRA Wdr@ﬂtﬁfréﬂlkﬁne)?ﬂ@pél@?ﬁ %efe%féﬁ fr&MAE roliPcorsistihgAf MFN 13gput i cal
product according to enb 84), wherein the packagé has a

perrreabﬁll'ilﬁlypggh-@f@ Mqrettharteots Iess than or equal to about 0.15 cc of
ot 7 onfi). 2 IHA efrebRleamBlnBR LhIEA ol Hateillind. P27 BT eSsW e nd

about room erature | cal ptroduct according to
enbodi ment (i{iB4) a sehbdmackagehawag langen dicsedavglemewwithiin whichttbe pFesspi28d t hat

S BB s B8 Wl BB o Sl 0277 et sauare meter of
(87) A phawneesihthe prespuROwitiiin #5s 8hclosed voluamdefthepatkaddiiis.equiEtoeibbut he
ambient pressure;
wherein the HFA adsorbent material is capable of adsorbing the HFA propellant
15  so as to maintain a constant pressure within said enclosed volume, when any leakage of
the HFA propellant occurs from the pressurized container; and
wherein the package has a permeability to HFA p227 that is less than or equal to
about 0.25 cc of HFA p227 per square meter of package per day at about 1 bar pressure
and about room temperature, or a permeability to HFA 134a that is less than or equal to
20 about 4.1 cc of HFA 134a per square meter of package per day at about 1 bar pressure
and about room temperature.
(85) A pharmaceutical product according to embodiment (84), wherein the
package has a permeability to HFA p227 that is less than or equal to about 0.15 cc of
HFA p227 per square meter of package per day at about 1 bar pressure and about room
25  temperature.
(86) A pharmaceutical product according to embodiment (84), wherein the
package has a permeability to HFA p227 that is less than or equal to about 0.10 cc of
HFA p227 per square meter of package per day at about 1 bar pressure and about room
temperature.
30 (87) A pharmaceutical product according to embodiment (84), wherein the
package has a permeability to HFA p227 that is less than or equal to about 0.05 cc of



package has a perneability to HFA p227 that is |less than or equal to about
0. 05 cc of WD 2004/002559 PCT/ GB2003/002558 -14 HFA p227 per square neter
of packagwopesd/@assoat about 1 bar pressure and about r o@®@T/GEAWR02538T €.
(88) A pharmaceutical product according to enbodi nent (84), wherein the
package has a perneability to HFA 134a that is |less than or equal to about
3.5 cc of 5 HFA 134a per square neter of package per day at about 1 bar
pressure and about room tenperature. (89) A pharnmaceutical product
according to enbodi nent (84), wherein4the package has a perneability to
HFA 134a that is less than or equal to about 2.5 cc of HFA 134a per square

t d t,about 1 b re,_and about rogmio
t orpe St PEE PR s b RERLRARELP PBF BaN St SBOLIT BATIRa e AR 0qB4)
wher eitambBmtuieackage has a perneability to HFA 134a that is less than or

equal to about 1.5 cc of HFA 134a per square neter of Eackage per day at
about 1 barl8®k edeRhasmageutiaabprodusbaccardimgde smhadimest (84),) whersimtheaceut i cal

ber o dBcRas e RerfedIOtR I 137 et (B8 e B oq RIS BIGNPT Bt . o (e
13sta A 484aper square nudtepafigpankage per day ababaiitoliban preasurerargisabosit eoon about

room tterrgerz%ture. (92) A pharmaceutical product according to enbodi nent
(84), FHePEYe he 20 package has a perneability to HFA 134a that is |ess

than or eqysd) t A pRAmaciutical prodfuctEdotding tRmBUHAESt (B8Y, SiheéinRAS kage per

day at about | bar pressure and about room tenperature. (932 I n anot her
enbodiPdekage hazaiperanabity to HEA #24a thatimlessdhan ereguabteabeut 2.86e6f di ng to
any o ' 4 el | m t he
25" gr olyse 13FEPELAERS ngieNdf febki e bor BAF oF ol Foa st e S rdd T
aht i viterapeead@ret s, corticosteroids, ant-inflanmmatory agents,

Mvent i on tiai el SrdMeeutEpocihat ARRARRRTERT VR dne o
enbodiparekage hésta pemmésiility toFrel 344 that s RSS tharzededdal to absiiter. B dc dpse
| nhal ?—[F)A %81% %iarn secquafréJ rrrgqurr ofcpoa%Braigg %Ser 823 a? rabcr;l?tr1ebaer)(;§:rie étﬁgta%dsaeblo%(t: }'o%crin from
temperature.
15 (91) A pharmaceutical product according to embodiment (84), wherein the
package has a permeability to HFA 134a that is less than or equal to about 1.0 cc of
HFA 134a per square meter of package per day at about 1 bar pressure and about room
temperature.
(92) A pharmaceutical product according to embodiment (84), wherein the
20 package has a permeability to HFA 134a that is less than or equal to about 0.5 cc of
HFA 134a per square meter of package per day at about 1 bar pressure and about room
temperature.
(93) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (84) to (92), wherein the drug is selected from the
25 group consisting of bronchodilators, antihistamines, lung surfactants, antiviral agents,
corticosteroids, ant-inflammatory agents, anti-cholinergics, and antibiotics.
(94) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (84) to (93), wherein the pressurized MDI
(metered dose inhaler) container further comprises one or more excipients selected from
30  the group consisting of surfactants, preservatives, flavorings, antioxidants, anti-
aggregating agents and co-solvents.



30 the group consisting of surfactants, preservatives, flavorings,

antioxi dants, anti- aggregating agents and co-sol vents. WD 2004/ 002559

PCT/ GB200wb0e68®3559- 15 (95) I n anot her enbodi nent, the iPeTasR20@00p58vi des a
pharmaceuti cal product according to any one of enbodinents (84) to (94),
wherein the HFA propellant is HFA 134a. (96) In another enbodi nent, the

I nvention provides a pharmaceutical product 5 according to any one of
enbodi ments (84) to (94), wherein the HFA propellant is HFA p227. (97) In
anot her enbodi nent, the invention prags-des a pharnaceutical product
according to any one of enbodinents (84) to (96), wherein the HFA adsor bent

wei gt of (08" 107 Rabuis Rt e bt bRREles bkl ol '

provi desorlimiar arcens o«:@hb@dm@m (843¢6 (34| Whetein &re/HsAq)r@;ﬁemb@wmnt s (84)
to (9%)@, wherein the HFA gas adsorbent material is capable of adsorbing

the H 4’6rope||ant up about 20% of the weight of the adsorbent. 15 (99) In

anot her e | e"’%‘fﬂ*’
accordi ng to ag‘jﬁtoarqgmge? ﬁ@ﬂ%@?ggﬁﬁ] rely h%% erma%a%&ﬂg A aélsor bent
mas er iagcordinghioranyconeael embadiments(@4d to (QQMBel@thmeAmnepdlahhg HiFA

nol eCLHﬁI’7 sieves, activated clays, activated alumna, silica, zeolites,
bauxi t'€éS, "and m xtures thereof. (100) In another enbodi nent, the invention

provi des a(@har rtacaautﬁes@knuvdﬁxﬂumt the’ifvestiah piovitiesa pidradicettidal (o&&ﬁuctwher ein
t he HFA adsorbent mate is 10 A An stro _nt‘_lwgcgﬁar Si eves. (i)l) I n
anot h&ceey ﬁor?émonﬁt eem Qdiment( e Hefadsarbept Bmma

aCCOf%BQpétﬂeSf’@G%rHﬁﬁtthém rdﬁf@ﬁéﬁt'd’b mdmlzswbﬁhe% f thd! an anount
of about n?rams abSor bs about 230 m of HFA p227. 02) I n anot her

eh%odlaﬁéﬁtbe he invention provides a pharmaceutical pr oduct accor di ng to
ool MErt $990°)n HRE o S S IR praiy' ¢
i nventacoordingto ahysore pihembodimentsc(84) to (B8)cwherein the HFA gas adsorbent
material is capable of adsorbing the HFA propellant up about 20% of the weight of the
adsorbent.

15 (99) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (84) to (98), wherein the HFA adsorbent material
comprises material selected from the group consisting of molecular sieves, activated
clays, activated alumina, silica, zeolites, bauxites, and mixtures thereof.

(100) In another embodiment, the invention provides a pharmaceutical product

20  according to embodiment (99), wherein the HFA adsorbent material is 10 A (Angstrom)
molecular sieves.

(101) In another embodiment, the invention provides a pharmaceutical product
according to embodiment (100), wherein the molecular sieves, in an amount of about 4
grams, absorbs about 230 ml of HFA p227.

25 (102) In another embodiment, the invention provides a pharmaceutical product
according to embodiment (100), wherein the molecular sieves, in an amount of about 4
grams, absorbs about 230 ml of HFA 134a.

(103) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (84) to (102), wherein the package is made of

30  metal, glass, or plastic, and is selected from the group consisting of bottles, bags, drum
boxes, and irregularly shaped containers.



according to any one of enbodinents (84) to (102), wherein the package is
made of 30 netal, glass, or plastic, and is selected fromthe group

consi st i ngoabodmmeibes, bags, drum boxes, and irregul ar lPgTER2PESH02558
contai ners. WD 2004/ 002559 PCT/ GB2003/002558 -16 (104) In anot her

enbodi ment, the invention provides a pharnmaceutical product according to
enbodi nent (103), wherein the package is nmade of plastic. (105) In another
enbodi ment, the invention provides a pharnmaceutical product according to
enbodi ment (104), wherein the plastideis a flexible | am nate having a
barrier 5 layer providing said package with perneability to HFA 134a

and/ or HFA 7 In.,a ot h r,enbodi pent, the vent i on [ OV a
phar maceut |(£(§ﬁ dpt(? @er eﬁlb g“}ed P B@Hpefﬁﬁ'}a"ﬂﬁﬁgy 5%9%8§

f1 exi hiceoddity ladrebddimeh(188), vihystem the Rickagé & made ot Biakte) / pol yet hyl ene,
wher ei n th al um num | ayer I s between the polyester and polyet hyI ene

| ayers. 1097)in ﬁnombﬁﬁ&odén%dth@enventtqrepw@@ﬁﬁ marmageum pepduct
h
Pai‘é?%??*“"%% hedifibnt (RRT et e BRI TS exiole Rimind3idny SBHPET 1 o1
{)ri)\(/ll %;g;r @rmngaeﬁ?awagle p:itbdlmmk eab'tli_tyrtd:i ?E}Atﬁfampldtmd-lm pﬂﬂi’)odl ments (84)
o) , seal ed. pa ermeti ca se
heat - seal i W’ 'ﬂl E’ ﬁﬁﬁ) 'ﬁr 'Hﬁentfﬂ?cng'dgﬁl a&g\gpggthﬂ?%r%cu anps,

or CoRptasinigo. elﬁﬂ&ﬁhehﬂﬂ@&?hﬁlﬁreﬂémiﬂéﬁbte lafrivgate Ih\aeﬂﬁﬂe@nay&rgw des a
flexible | am nate accordl%a to any one of epbodj nment s f 30), (62), (81),
and (P@@fst%r’rﬁ nipug / polygthyiene, ‘Qﬂ?ﬁ@@sﬂ‘@ra ymnuR (@yshish ﬁ'ihﬂ’ief oil / 50

m Cropg gté@tahul‘ﬁ,“peth idnd @& reciated that certain features of the
mven?l gﬁ whi ch are))for g?‘%olty, 20 described in the context of separate

elbodi ment §107myn anethenempodimentdtherinventisnmprovides aiphasmaicegtical prasiviat ment .
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in the con e provi fgpately or
in any su{t®l dn anbtherrbmtnadlmlent fﬁeemﬁdmtiort providesia/phatmacbetivat ptagueht r ap

o ope Aty drbus St AL TR SRE b B g B T Y
f rom heanéticn Iséér%ﬂﬂﬂthea'ﬂ%@allriy SMaNG, wemmgt bedkirig eschaficantiearesfort hi s
pr Operclta)r/nﬁ)sf 0tr Cgml‘—)lll_:és%cg‘sor bent materials and
(109) In another embodiment, the invention provides a flexible laminate
according to any one of embodiments (30), (62), (81), and (106) comprising 12 micron
polyester / 9 micron aluminum foil / 50 micron polyethylene.
It is appreciated that certain features of the invention, which are, for clarity,

20  described in the context of separate embodiments, may also be provided in combination
in a single embodiment. Also, various features of the invention which are, for brevity,
described in the context of a single embodiment, may also be provided separately or in
any suitable subcombination.

The Ability of HEA adsorbents to Entrap Propellants

25 It is discovered that HFA adsorbent materials, especially molecular sieves, are
capable of removing (by entrapping) propellant gases from local environment. The
present invention takes advantage of this property of the HFA adsorbent materials and
enclose them in an impermeable, or substantially impermeable, flexible package as a
means to preventing the leaked out propellant from inflating the package. By enclosing

30 one or more HFA adsorbent materials in the package to absorb or adsorb any leaked-out
propellant, applicants can make the flexible wrapping material as impermeable as



encl ose themin an inperneable, or substantially inpernmeable, flexible
package as a neans to preventing the | eaked out propellant frominflating
t he packawe.2o®yooessel osi ng 30 one or nore HFA adsor bent mraraB2003002558t he
package to absorb or adsorb any | eaked-out propellant, applicants can nake
the flexible wapping material as inperneable as WO 2004/ 002559

PCT/ GB2003/ 002558 -17 possible to prevent noisture ingress w thout

wor ryi ng about the | eaked-out propellant inflating and causing failure of
the seals in the flexible package. TadM™eterm ne the proper type and anount
of HFA adsorbent material to be used in each package for a pressurized
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Measur ement are as packs wth up t ots fire
origi Mith ;igignugp gﬁﬁufbgmentlmjpggnta«m pgthe packs is reversed ( with the valve

pointing downwards) and the aerosol fired for a predetermined number of shots and the

time taken to deflate each of the packs was recorded. The reason for these precautions
20 is to minimize active product expelied with propellant, which may coat the sieves and

possibly reduce their absorption capacity. The packs are then opened and the sieves are

examined for the presence of the active product on their surfaces. The presence of the

active product would indicate that inverting has not prevented the active product from

being expelled and consequently it could have effected the absorption rate. The results
25 of the Initial Measurement are as follows:

All packs with up to 15 shots fired return to original size within 10 minutes, while
packs with 20 shorts fired show slight inflation after 15 minutes. Examination of the
sieves used showed evidence of product deposition on the inside of the pouch and on
the outside of the adsorbent sachet although none could be seen on the surface of the

30 adsorbentitself. As such this was considered a good guide to the adsorbent capacity
prior to the more precise method being undertaken.



packs with 20 shorts fired show slight inflation after 15 m nutes.

Exam nation of the sieves used showed evidence of product deposition on

t he i nsi dwoabo4deesspouch and on the outside of the adsorhardB2eeieeiss

al t hough none could be seen on the surface of the 30 adsorbent itself. As
such this was considered a good guide to the adsorbent capacity prior to
the nore precise nethod bei ng undertaken. WD 2004/ 002559 PCT/ GB2003/ 002558
-18 For the Precise Measurenent nethod, the follow ng steps are foll owed:

1. A nunber of pressurized inhalers _ggerosol cans) filled only wi th HFA-227
Propel | ant are obtai ned. They are nunbered and their weights are recorded.

2. A nunber _of flexibl ackage (.t h 0 end are obiained. They are
also 5 nuﬁﬁéwr%ﬁe@%‘%‘ﬁgmggéﬁé\%ﬁ@%Fﬁ(‘]’W"?gsStﬁpﬁéé%}q?'ﬂWS an act uat or
and i nsert achuribér dffiReddurizbdimald?8 ¢4a@80l dans)filé&BRiySLitH RFA-Zount  of
nol ecul ar sieves is transferred froman unused polyethylene bag to a

smal | er i Rrepslianbakg ohteingd. Thayeremuimberedand thewverahts gre recoraasl. st ure, the
sievesg ar e@"ﬁlrﬂl@@%f%%b’l g?&rﬁaﬁgs Wi’thgaecrggg%leﬂa atrg"ab%?rﬁ%@%ﬁy'a?e Lipn- S Each

of the packages, now con an can an ecufar sreves, is
i niredi at el pumbeatedseal ed usi ng a AstraPack Heatseal er that has been set up

t d ffecti I ith thi t{cul K . j al... Thi
Step o T opag aarosebpeanf i Miskaclipi AR pshiHorind FRraRd it eitibiges
remain as paeksyd. This is for the purpose of assessing the effect of

moi sture pickup fromthe actuator and/or the air in the package, which can
serve4as t Adradatermined anppundof melecsansieves istansterred framan unvsedi ng

P edet o m poyeinfeibaciols Shefleriinidrtfbad, UsifgRietlord e Bladtanipher 1o @
det er m ned ﬂmgw, the sikves afeoweighéd and linssrtestinto eacht didhe packagesibagror enent
et 008 kgl dichabbe b PearlBhinglr sltosSiph Bha e b AR T o
m ni mum of indvkediately hebisealédusihg @ AstrdPack Heatsealbattat has beph isetup to occur .
i1 25 pabitkie Hachvaeals MR dNa Pa LR dR e e T ORI EAoRA R od
are for all the packages.
15 6. The first five packages remain as sealed. This is for the purpose of assessing the
effect of moisture pickup from the actuator and/or the air in the package, which
can serve as the base line for all other measurements.
7. The remaining packages are divided into sets of five. The cans of a set are fired
for a predetermined number of shots. The maximum number of shorts is
20 determined based on the information obtained from the Initial Measurement
method. Sets with more than 10 shots are given time to deflate before continuing
with the next shot. All the sets of packages are stored for a minimum of 24 hours
to allow the maximum propellant absorption to occur.
8. The packages are then leak tested using a Qualitek leak tester to ensure all
25 packages have been adequately sealed and hence the data obtained are
relevant. Results from packages failing the leak test are discarded.
0. Each package is opened in turn and the sieve and the can are re-weighed. The
sieve is weighed first to avoid weight increase due to atmospheric moisture
absorption.
30 10. The weight loss from each can and the weight gain of the sieve are obtained and
the average for each set is calculated. The data are then plotted on a graph to



rel evant. Results from packages failing the | eak test are discarded. 9.
Each package is opened in turn and the sieve and the can are re-wei ghed.
The si evwoiwoamsaed first to avoid wei ght increase du@CrGEDODEPRIFSr i C

noi sture absorption. 30 10. The weight |oss fromeach can and the wei ght
gain of the sieve are obtained and the average for each set is cal cul ated.
The data are then plotted on a graph to WO 2004/ 002559 PCT/ GB2003/ 002558
-19 show the rate of weight gain by the sieves and the nunmber of shots (and
hence the volune of gas) required tggeach maxi num absorption |evel.
Simlarly, the data on the average wei ght loss fromthe cans are plotted
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nos ecul ar seacheddsee Figuoe d).(adsor b) appr oxi mately 230 m of HFA-227

propellant. O course, the HFA adsorbent material's capacity to absorb the
propel l ant may vary under actual production line conditions because the
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original targeted amount of propellant can 5 be adsor bed.

15 be pre-exposed to the atmosphere for a certain penod of time and absorb atmospheric
moisture. Absorption of moisture limits the eventual capacity of the HFA adsorbent
material to absorb propellant gases. Therefore, it should be taken into consideration in
practicing the present invention. In the specific embodiment disclosed herein, applicants
first determine the rate at which an HFA adsorbent material absorbs atmospheric

20  moisture under conditions close to actual production line conditions (see Figure 2 and 3),
then examine the effect of the length of atmospheric exposure on the eventual capacity
of propellant adsorption under typical production conditions (see Figure 4 and 5). The
data from this study are used to determine a time allowance for normal production
processes, whilst still always ensuring that the original targeted amount of propellant can

25  be adsorbed.

As indicated in Figures 2 and 3, the moisture absorption during the first hour of
exposure can reach 20% of the maximum moisture absorption at 20°C/45% RH (relative
humility) and 34% at 25°C/60% RH. Applicants also examined the difference in moisture
absorption between the sieves in top and bottom positions of a bulk container found that

30  molecular sieves directly exposed to the atmosphere will absorb moisture much more

rapidly than those protected by virtue of being in a lower position in the container. This



As indicated in Figures 2 and 3, the noisture absorption during the first
hour of exposure can reach 20% of the nmaxi mum noi sture absorption at
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exam ned the difference in noisture absorption between the sieves in top
and bottom positions of a bulk container found that 30 nol ecul ar sieves
directly exposed to the atnosphere will absorb noisture nuch nore rapidly
than those protected by virtue of being in a | ower position in the
container. This WD 2004/ 002559 PCT/ GBgR03/ 002558 -20 supports the view
that sieves in a reel format will maintain their effectiveness |onger.
These data
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practical and effective solution_to the inflation problemof packages for
piessthe samedisng periedssas indzigurecd Ahe goahin thisupasticularsass isteadearh 180makt i ve
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molecular sieves. The data showing in Figure 4 and 5 indicate this goal can be achieved
even if the sieves are exposed to the normal atmospheric moisture in the production line
for 30 minutes.

20 The above study results demonstrate that inclusion of an HFA adsorbent inside
the impermeable, or substantially impermeable, package is a simple, practical and
effective solution to the inflation problem of packages for pressurized containers.
Particularly, molecular sieves are very effective HFA adsorbent materials against
package inflation when used in practicing the present invention.

25 Although there are various types of HFA adsorbent materials available and their
effectiveness against any given propellant may vary considerably, it is understood that
people of ordinary skill in the art can easily adopt some conventional assay methods,
such as the above-described study, to determine the type and amount of HFA adsorbent
material that is effective in reducing package inflation caused by a particular propellant

30  leaked from the pressurized container enclosed in the package.
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cephalosporins, penicillins, streptomycin, sulphonamides, tetracyclines pentamidine,
and Neuraminidase Inhibitors, such as zanamivir (Relenza®) available from

GlaxoSmithkline; and Ribavirin (Virazole®) manufactured by ICN Pharmaceuticals, Inc.;

20  antihistamines, e.g. mnethapyfilene; antitussives, e.g. noscapine; beta-adrenergics that
include bronchodilators such as salbutamol, salmeterol, ephedrine, adrenaline, fenoterol,
forinoterol, isoprenaline, phenylephrine, phenylpropanolamine, reproterol, rimiterol,
terbutaline, isoetharine, tulobuterol, orciprenaline, or (-)4-amino-3,5-dichloro-.alpha.-[[[6-
[2-(2-pyridinyl)ethoxy]hexyl]-amino]m ethyl]benzenemethanol, epinephrine (Primatene),

25 formoterol (Foradil), isoproterenol (Isuprel), isoetharine (Bronkosol), metaproterenol
(Alupent, Metaprel), albuterol (Proventil, Ventolin), terbutaline (Bricanyl, Brethine),
bitolterol (Tornalate), pirbuterol (Maxair), salmeterol (Serevent), salmeterol + fluticasone
combination (Advair Diskus), and albuterol + atrovent combination (Combivent); sodium
channel blockers such as amiloride, anticholinergics e.g. ipratropium, atropine or

30  oxftropium; hormones, e.g. cortisone, hydrocordisone or prednisolone; and therapeutic
proteins and peptides, e.g. insulin or glucagon; anti-inflammatory drugs used in
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as preservatives. Preferred drug formul ations do not include additional
conpofifent Bissgeerydsboratories.

The present invention is intended to encompass the free acids, free bases, salts,
amines and various hydrate forms including semi-hydrate forms of such drugs and is
particularly directed towards pharmaceutically acceptable formulations of such drugs

20  which are formulated in combination with pharmaceutically acceptable excipient
materials generally known to those skilled in the art, preferably without other additives
such as preservatives.

Preferred drug formulations do not include additional components such as
preservatives which have a significant effect on the overall formulation. Thus preferred

25  formulations consist essentially of pharmaceutically active drug and a pharmaceutically
acceptable carrier (e.g., water and/or ethanol). However, if a drug is liquid without an
excipient the formulation may consist essentially of the drug which has a sufficiently low
viscosity that it can be aerosolized using a dispenser of the present invention.

Drug Formulations

30 Drug formulations for use in the invention may be free or substantially free of
formulation excipients, e.g., surfactants and cosolvents, etc. Such drug formulations are
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benzalpotyoxyathylene (20) sorbitan monolaurate, polyoxyethylene (20) sorbitan monooleate,
natural lecithin, oleyl polyoxyethylene (2) ether, stearyl polyoxyethylene (2) ether, lauryl
polyoxyethylene (4) ether, block copolymers of oxyethylene and oxypropylene, synthetic

20 lecithin, diethylene glycol dioleate, tetrahydrofurfuryl oleate, ethyl oleate, isopropyl
myristate, glyceryl monooleate, glyceyl monostearate, glyceryl monoricinoleate, cetyl
alcohol, stearyl alcohol, polyethylene glycol 400, cetyl pyridinium chloride, benzalkonium
chloride, olive oil, glyceryl monolaurate, corn oil, cotton seed oil and sunflower seed oil.
Preferred surfactants are lecithin, oleic acid and sorbitan trioleate. The amount of

25  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.

Optionally, the aerosol formulations according to the invention may further
comprise one or more stabilizers. The stabilizer is selected from the group consisting of
glycin, glycine, alanine, valine, leucine, isoleucine, methionine, threonine, isovaline,

30  phenylalanine, tyrosine, serine, histidine, tryptophan, proline, hydroxyproline, arginine,
ornithine, asparagine, citrulline, aspartic acid, cysteine, glutamic acid, glutamine, lysine,
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curled around into a long tube and a seal 14 is formed by heating (welding) the edges of
the tube together. The cross seals 12 are formed by a straight heater bar which clamps
the laminate tube before and after the package contents (i.e., the inhaler and the

20  adsorbent sachet). It also cuts the continuous tube into individual packs. As a result,

there is a long continuous seal 14 down the middle of the pack and the cross seals 12 at
both ends.
Other package types may include more or less seals according to the desired
shape of the container, which may be flat seals or crimped, and may include gussets.

25 The seals may be formed by heating (welding) or by the use of pressure sensitive
materials. In a further embodiment the flexible laminates may be formed using heat,
pressure and/or vacuum into blisters or pockets to contain the product and which are then
sealed by heating.

Although a flexible package is preferred, other types of enclosures or containers

30  may be suitable, whether flexible or inflexible, provided that the enclosure chosen is

impermeable, or substantially impermeable, to moisture ingress. In general, when the
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propellant gas used in the invention.
Flexible Material for Making Packages

A preferred flexible material for making the package is a laminate, although other

materials may also be satisfactorily employed. The main limitations are is that the
20  package material must be substantially impermeable to atmosphere moisture, and
impermeable or substantially impermeable, to the HFS propellant used.

The laminate used in making packages generally consists of several layers of
materials either co-extruded or bonded together to form an apparently single film of
‘laminate”. As an example, a suitable laminate may have three layers adhesively

25 laminated to each other: an inner layer, a barrier layer and an outer layer. For example,
Pharmaflex Ltd., part of Alcan inc. (Cramlington, Northumberland, England) supplies a
laminate film having three layers: 12 micron polyester / 9 micron aluminum foil / 50
micron polyethylene (product catalog LMP-F BRI/72/H1). Also, another laminate that
could be used in the invention comprises polyester (16.9 gsm/12 micron, orientated and

30  acrylic coated)/low density polyethylene (20 gsm, coloured white using Titanium
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zinc, magnesium or other metals coated by vacuum deposition or sputtering onto a

polymeric sheet.

20 The outer layer is disposed on the surface of the barrier layer, on the opposite
side to the inner layer. The outer layer normally provides support, impact resistance,
protection for the barrier layer and general robustness to the pack. A commonly used
material for the outer layer is polyester, although other material, such as paper, may also
be used.

25 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 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  thickness 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
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pol yester filmlam nated to an inner |ayer as outlined above. Yet,
akot h&hicknass danging from 2@ty BAMIEraNs| m as an outer |ayer having a thi ckness

rangi ng fr@affermative preferred embodiments include aluminum metalized polyester film
laminated to an inner layer as outlined above. Another embodiment includes a silicon
oxide coplated polyester film laminated to an inner layer as outlined above. Yet, in
another embodiment, a polyester film as an outer layer having a thickness ranging from
20 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 an inner layer as outlined above. In another
embodiment, a polypropylene film as an outer layer having a thickness ranging from 15
to 30 microns is laminated to an aluminum foil barrier layer having a thickness ranging
25 from 6 to 20 microns, and the aluminum foil is laminated to an inner layer as outlined
above. The laminates of the present invention can be adhesively laminated or extrusion
laminated.
The laminate can be formed of any material described above and of any thickness
as described above, as long as the final laminate is impermeable, or substantially
30  impermeable, to HFA 134a or HFA p227.
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invention is not Timted to any specific HFA adsorbents or specific

g¥s eoentaniietcias apd otherioown adivatedgays.e.8y theasercaysruprliad By Eelinent and

ther e qi&%art Minchem Ltd, Cheshire, UK), activated alumina, silica, zeolites, bauxites, and

mixtures thereof. Preferably, 10 A (Angstrom) molecular sieves.

The present invention is not limited to any specific HFA adsorbents or specific

gaseous substances. Although there are many different HFA adsorbent and there are

20  various types of propellant gases, it is believed that any propellant gas can be in
principle entrapped by a properly-chosen HFA adsorbent. By following the information
disclosed herein, it is well within the ordinary skill of the artisans in the field to choose a
proper HFA adsorbent for a given propellant gas. Practitioners can make an initial choice
based on their knowledge and experience (for example, weighing the factors such as the

25 molecular size of the gaseous substance and the pore size of an HFA adsorbent as well
as electronic charges it carries) and then conduct tests (such as those disclosed herein
or some other methods) to determine the actual effectiveness of the chosen HFA
adsorbent against a given propeliant gas. They may need to repeat the process until a
proper HFA adsorbent is found.

30 As described in the foregoing, applicants have found that molecular sieves with a
pore size of about 10 Angstroms is an effective HFA adsorbent material. Inclusion of
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made from other permeable materials. The molecular sieve material, contained within

the sachet is commercially available from several manufacturers. For example AtoFina
(Solihull, England) market a molecular sieve under the trade name of Siliporite.
20 The Pressurized Container

The pressurized container is preferably an MDI container. The term "MDI" or
"metered dose inhaler" means a unit comprising a can and a drug metering device.
Exemplary pressurized containers for use in MDls are disclosed in WO 96/32151, WO
96/32345, WO 96/32150, WO 96/32099, and United States Patents 6,293,279,

25 6,253,762, and 6,149,892.

Most often the MDI can and cap are made of aluminum or an alloy of aluminum,
although other metals not affected by 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

30  made of aluminum or an alloy thereof. Advantageously, strengthened aluminum or
aluminum alloy MDI cans may be employed. Such strengthened MDI cans are capable
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departing from the spirit of the invention. For example, it is expressly intended that all

combinations of those elements and/or method steps which perform substantially the
same function in substantially the same way to achieve the same results are within the
20  scope of the invention.
The invention is not limited by the embodiments described above which are
presented as examples only but can be modified in various ways within the scope of

protection defined by the appended patent claims.



conbi nati ons of those elenents and/or nethod steps which perform
substantially the sanme function in substantially the sanme way to achi eve

t he sane we=ud4@®@23we wWithin the 20 scope of the inventiPCR/GBEh@S/G0R3s8Nt i ON
is not limted by the enbodi nents descri bed above which are presented as
exanpl es only but can be nodified in various ways within the scope of
protection defined by the appended patent clains. W 2004/ 002559

PCT/ GB2003/ 002558 -31- CLAIMS 1. A nethod for maintaining the encl osed

vol une of a seal ed package at about _gqanbi ent pressure, wherein the package
contains pressurized MDI (netered dose inhaler) container conprising a
drug, and an HFA (hydrofl uoroal kane) propellant selected fromthe group
consi sting of HFA 134a and HFA p227, or a mxture thereof; wherein the

met hogLxms | ses the steps of: (i) positioning an effective anount of a HFA
adsorbent material, and said 10 pressurized container, within a seal able
package; (ii) sealing the package so that the pressurized contai ner and

o abdut MEfhoktoraufafinGife cBpuETySlntl B 2 3€-RATSRRE b Ath 701 2 U
propel | aarhbient preSb&reHWAeaelé thebpatkagetcontaihs pressilibzed MDD (meteredidose he

encl osed vol ume at. about anpbi ent pressur 2 he nethod according to claim
T wher dniAtEHEoaRRe S & ard gt GAMIDyRBalaRRg Spelian

br onchodidgdted fronpiiel dtbap 8bhdisting SFUHIRIA IB4 B HHIMIEA p22ML biva FritktuROPBESOf;
corticosteroids, ant-i1nflanmmatory agents, anti-cholinergics, and

ant i bi OFW'EQTGIB'! thetaethed sempases the $igPe efclaim1 or 2, wherein the
pressur '(@egomniﬁgﬁhe{f@@p%@@ou@?ﬁ DARACAds BB tGh AR ial ‘éﬁ? kglg conpri ses one
X se ed

or nore I pI ent ec romthe group consisting of surfactants,
pteser vat i peassufized contaiger, within asediablepackage; aggr egati ng agents and

co- Scructl Span B halRdgsh 15881 batst Rufloahet bad BbBalt b g el
clains 1 tendosadesiame wiltsin ile’packegel dtanpressuretdqap about ambient
pressure; and
(iii) adsorbing any leakage of the HF A propellant into the HFA adsorbent material so
15 as to maintain the enclosed volume at about ambient pressure.

2. The method according to claim 1, wherein the drug is selected from the group
consisting of bronchodilators, antihistamines, lung surfactants, antiviral agents,
corticosteroids, ant-inflammatory agents, anti-cholinergics, and antibiotic.

3. The method according to claim 1 or 2, wherein the pressurized MDI (metered dose

20 inhaler) container further comprises one or more excipients selected from the group
consisting of surfactants, preservatives, flavorings, antioxidants, anti-aggregating
agents and co-solvents.

4. The method according to any one of claims 1 to 3, wherein the HFA propellant is
HFA 134a.

25 5. The method according to any one of claims 1 to 3, wherein the HFA propellant is
HFA p227.

6. The method according to any one of claims 1 to 5, wherein the HFA adsorbent
material is capable of adsorbing the HFA propellant up to about 25% of the weight of
the adsorbent.



6. The nethod according to any one of clains 1 to 5, wherein the HFA
adsorbent nmaterial is capable of adsorbing the HFA propellant up to about
25% of t hwowmsogiessef the adsorbent. WO 2004/ 002559 PCT/PCBROR28IND2588 - 32
7. The nethod according to any one of clains 1 to 5, wherein the HFA gas
adsorbent material is capable of adsorbing the HFA propellant up to about
20% of the weight of the adsorbent. 8. The nethod according to any one of
claims 1 to 7, wherein the HFA adsorbent 5 material conprises nateri al
selected fromthe group consisting aBaool ecul ar sieves, activated clays,
activated alumna, silica, zeolites, bauxites, and m xt ures thereof 9.
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si eves, thﬁadﬁomtmt of about 4 grams, absorbs about 230 ml of HFA 134a.
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package Wmétﬁlﬂé%&!lhgldclfaﬁn BRRherfin e AFph&dsorSertt Aetefi&lag 10'A equal to
about 0.25 cc of HFA 7 per square nmeter of package per day at about 1

bar pres(éﬂg r%mh"m!ﬁﬁkﬂarrscﬁ)msterrperature 16. The nethod according to claim

14, é“m%ﬂfo%&%ﬁﬁ% 'fl?‘él}aﬁ?_@;{vgg@ e diSeuiRiedé2in airhé‘rtnoh ¢fess than

or equal to a per square meter paC age per day
ato aboutabbubégramesahsazbs abowt @30t mt ofdriAg@#2f at ure. 25 17. The net hod
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12. The method according to any one of claims 1 to 11, wherein the package is
impermeable to HFA 134a.

15 13.The method according to any one of claims 1 to 12, wherein the package is
impermeable to HFA p227.

14. The method according to any one of claims 1 to 12, wherein the package is
permeable to HFA p227.

15. The method according to claim 14, wherein the package has a permeability to HFA

20 p227 that is less than or equal to about 0.25 cc of HFA p227 per square meter of
package per day at about 1 bar pressure and about room temperature.

16. The method according to claim 14, wherein the package has a permeability to HFA
p227 that is less than or equal to about 0.15 cc of HFA p227 per square meter of
package per day at about 1 bar pressure and about room temperature.

25 17.The method according to claim 14, wherein the package has a permeability to HFA
p227 that is less than or equal to about 0.10 cc of HFA p227 per square meter of
package per day at about 1 bar pressure and about room temperature.

18. The method according to claim 14, wherein the package has a permeability to HFA
p227 that is less than or equal to about 0.05 cc of HFA p227 per square meter of

30 package per day at about 1 bar pressure and about room temperature.



18. The method according to claim 14, wherein the package has a
pernmeability to HFA p227 that is |ess than or equal to about 0.05 cc of
HFA p227 werzoemuwase neter of 30 package per day at abowCTIGE2a03/(@RESSUr €
and about room tenperature. WD 2004/ 002559 PCT/ GB2003/ 002558 -33 19. The
met hod according to any one of clains 1 to 11 or 14, wherein the package is
perneabl e to HFA 134a. 20. The nethod according to claim 19, wherein the
package has a perneability to HFA 134a that is |less than or equal to about
4.1 cc of HFA 134a per square neter @B3-5 package per day at about 1 bar
pressure and about roomtenperature. 21. The nethod according to claim19,

wher ei ckage h perneabi |l jty to 43 that.is |ess than or
equal 1trbo¥£%8%?h%qagc@(fg's5‘9qﬂlgﬂyf§ﬁa9f ﬁ‘ﬁ'%§&u@p§ﬁ%f‘grwq}ﬂ’e'nﬁgﬁPﬁﬁléa%ae'ﬁ day at
about | permegabbsUHEAAIBgabout room tenperature. 22. The nethod according
to claim119, wherein the package has a perneability to HFA io0o 134a that is

| ess t%@aﬁh%meélaﬂﬂhacqqsdiasd&clabnsl%wh@feimme pagkagediassy parreeahility to BFA package
er da he met hod
Bocor di i ieatar's loes Blanricepil o eie 300t of PR SN Blbfe meibr of 2 ™! 0
that is paskegelpenday abgbailit 1 bargiressure shdcabaft rédi tardperabane. squar e net er of
packa t _abqut .| bar pressur.e,and about, roomtenperature.. 15 24,
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sel ecte oup consristing o um boxes, and
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barrier pskage pepdagabgbsut Ubaasksdife Wridnabittit iesA itémpyrat@reH-A 134a and/ or
H'lzsA IO22%¥.7The method according to claim 19, wherein the package has a permeability to HFA
134a that is less than or equal to about 1.0 cc of HFA 134a per square meter of
package per day at about 1 bar pressure and about room temperature.
25.The method according to claim 19, wherein the package has a permeability to HFA
134a that is less than or equal to about 0.5 cc of HFA 134a per square meter of
20 package per day at about 1 bar pressure and about room temperature.
26.The method according to any one of claims 1 to 25, wherein the package is made of
metal, glass, or plastic, and is selected from the group consisting of bottles, bags,
drum boxes, and irregularly shaped containers.
27.The method according to any one of claims 1 to 26, wherein the package is made of
25 plastic.
28.The method according to claim 27, wherein the plastic is a flexible laminate having a
barrier layer providing said package with permeability to HFA 134a and/or HFA p227.
29.The method according to claim 27, wherein the plastic is a flexible laminate having a
barrier layer providing said package with impermeability to HFA 134a and/or HFA
30 p227.



29. The nethod according to claim27, wherein the plastic is a flexible

| am nate having a barrier |ayer providing said package with inperneability
t o HFA 13we 2andiooss9HFA 30 p227. WO 2004/ 002559 PCT/ GB2@03/@a6H8255834 30.
The met hod according to claim28 or 29, wherein said flexible | am nate has
three layers: polyester / alum num/ polyethylene, wherein the al um num

| ayer is between the polyester and pol yethyl ene | ayers. 31. The net hod
according to claim28 or 29, wherein said barrier layer is made of 5
alumnumfoil. 32. The nethod accordizag to any one of clains 1 to 31,
wherein the seal ed package is hernetically sealed by heat-sealing, gluing,

| di [ . 33. Us
of  an SR AL ARSTEGS Hai 2 trlth whiarein A Rerbleerieis haoiae wi t b n a
10 seal el@y@l%e kewestet / amhlhuﬁwtﬁ hyléres Sieteinie rdﬂ!rﬁmhhﬂa?éﬁ%%m age

conpri ses: 1) "a pressurized I%M met ered dose inhal er) contai ner
conpri si hg Relyastey,and Wtbmﬂedﬂ){aﬁ)roal kane) propellant selected fromthe

I
0t f o 1o et Stodtifighe ebim S o wfetdin ftia Bk laler i< PaheR . (L1 ) o0
\Y/B] contaiunmuralfmil HFA adsorbent material are W|th| n the enclosed vol une of
the s ackage. 34. The use r di cl.ai m , erein the drug is
sel ect d &ﬁﬁ?‘?fga%é'ﬁg% GRY P8P |qi§%HT‘s Bg@r{g'h H‘mqr%f[‘ g'r‘% sg\gﬁg iPAFKAgGISnes, ;
| ung surhdéiictishby s@dléd By habt-368MgS glufify, WeldiR ebr@kﬁ'@; nitichahichl AGSTRES bY
agents, antl-chol I nergics, and antrbiotics. 20 35. The use according to

claim 3@%934“%@'@5#%% pressurized MDI (netered dose inhaler)
cont a'3‘3€Usfequta'ﬁquR%'aEB}b%ﬂftd)ﬂﬁlr%m'?WéE Pfé’bﬁéﬁ SndIB5&F b Sitdnle! dﬁifﬂnﬁ@ group

consi sting of surfactants, preservati , avorings, anti oxl
ahe i - aggsested pa@ag@gmab@uaambmrt puiseure, whegéin thbsealed packagel comptisesany one

o oot o M 4 BB M Gl St AR b o b, o
p227. (hydrofluoroalkane) propellant selected from the group consisting of HFA 134a
and HFA p227, or a mixture thereof;
(ii) an effective amount of an HFA adsorbent material,
15 wherein the pressurized MDI container and HFA adsorbent material are within the
enclosed volume of the sealed package.
34.The use according to claim 33, wherein the drug is selected from the group
consisting of bronchodilators, antihistamines, lung surfactants, antiviral agents
corticosteroids, ant-inflammatory agents, anti-cholinergics, and antibiotics.

20  35.The use according to claim 33 or 34, wherein the pressurized MDI (metered dose
inhaler) container further comprises one or more excipients selected from the group
consisting of surfactants, preservatives, flavorings, antioxidants, anti-aggregating
agents and co-solvents.

36. The use according to any one of claims 33 to 35, wherein the HFA propellant is HFA

25 134a.

37.The use according to any one of claims 33 to 35, wherein the HFA propellant is HFA
p227.

38.The use according to any one of claims 33 to 37, wherein the HFA adsorbent
material is capable of adsorbing the HFA propellant up to about 25% of the weight of

30 the adsorbent.



38. The use according to any one of clains 33 to 37, wherein the HFA
adsorbent nmaterial is capable of adsorbing the HFA propellant up to about
25% of t hwowsogiwessef 30 the adsorbent. WO 2004/ 002559 PCT/CH2A@0BLEH82558
-35 39. The use according to any one of clains 33 to 37, wherein the HFA
gas adsorbent material is capable of adsorbing the HFA propellant up to
about 20% of the weight of the adsorbent. 40. The use according to any one
of clainms 33 to 39, wherein the HFA adsorbent 5 material conprises naterial
sel ected fromthe group consisting of3saol ecul ar sieves, activated clays,
activated alumna, silica, zeolites, bauxites, and m xtures thereof. 41.

The u ording to claim40, whereip, t HEA adspr { material is 10 A
( Angst oﬁg%‘? gggqrgpggtpea\pé(sqneﬁ_clamg #s@r%cmecﬁ?'ﬂaﬁ?% g?%?asﬁrg?\merei n the
nol ecul amatdrRy RScapableidf aisorilhg tHe BEAUropditart ugite Bboub 2GR dfdhaeight 880

of HFA p227. 43. The use according to claim4l, wherein the nol ecul ar

si eves, g adsoldftnt of about 4 grams, absorbs about 230 m of HFA 134a.

4. T0. P56 uSE GOLSHHING b U Dhodft s B3R, Whekdindfle HEDELEIGIEA Package s

i npermeable to e use according to any one of clains 33
t o5 44, wmatatiahcompripescinatgrial selecteddrame die graup ddnaistipg of mbdeculdresieres,

accordin one pf .clains. 33 .10 44,.wherein the package .[ S r meabl e
fo tiA pySteidai Scfivarid AiBing, qfich, 2epules, habdghoend MirtHessaeeRle has a
per nedli Thé Usé acddréingde claid40, vHeréin the $iFA Qasorbéentafidtdrial is AOAUt 0. 25 cc of

HFA p227, per. square neter, of package per day at about 1 bar pressure and
about ro@?ﬂgﬁﬁﬂ%g%ﬁeiﬁ?'-&?rﬁg‘!esme use according to claim46, wherein the

package. ith t b Sci i 0 about
3357020 BESRRR bl Sy B Ay ri Bl o RSl

ptessur et gramsabsorbsoahaut @dpenlaf A p287.49. The use according to clai m 46,
L B, PHE BSOS TSR o bRSEAards. B abahSPAART "
about 1 4égrams,absorbs abulit 280 umi of ¢FA tB4ger at ur e.
44.The use according to any one of claims 33 to 43, wherein the package is
impermeable to HFA 134a.

15 45.The use according to any one of claims 33 to 44, wherein the package is
impermeable to HFA p227.

46. The use according to any one of claims 33 to 44, wherein the package is permeable
to HFA p227.
47.The use according to claim 46, wherein the package has a permeability to HFA p227

20 that is less than or equal to about 0.25 cc of HFA p227 per square meter of packagé

per day at about 1 bar pressure and about room temperature.

48.The use according to claim 46, wherein the package has a permeability to HFA p227
that is less than or equal to about 0.15 cc of HFA p227 per square meter of package
per day at about 1 bar pressure and about room temperature.

25 49.The use according to claim 46, wherein the package has a permeability to HFA p227
that is less than or equal to about 0.10 cc of HFA p227 per square meter of package
per day at about 1 bar pressure and about room temperature.

50.The use according to claim 46, wherein the package has a permeability to HFA p227
that is less than or equal to about 0.05 cc of HFA p227 per square meter of package

30 per day at about 1 bar pressure and about room temperature.



50. The use according to claim46, wherein the package has a perneability
to HFA p227 that is less than or equal to about 0.05 cc of HFA p227 per
squar e neweroofoopsokage 30 per day at about | bar presearasE2/@RERst room
tenperature. WO 2004/ 002559 PCT/ GB2003/ 002558 -36 51. The use according to
anyone of clains 33 to 43, wherein the package is perneable to HFA 134a.
52. The use according to claim51, wherein the package has a perneability
to HFA 134a that is less than or equal to about 4.1 cc of HFA 134a per
square meter of package 5 per day at-gghout | bar pressure and about room
tenperature. 53. The use according to claimb51, wherein the package has a

permeghiljty to HFA . 134a that .is.le tgn r equyal tq abqut 3.5 cc of HFA
D 3an e The s @orRicing granyRbR a5 6iape B3dad SanParguhg peckedgre petiertig abou
room t enREHEAUWRAg. 54. The use according to claimb51, wherein the package
has a pernmeability to HFA 134a io that is less than or equal to about 2.5

cc of 94rhha gag ageerdingiarclaimed brwhsreipdbr pgekagehagiapesmeabitnto HiMA134a essur e
d ab ' ' : inth
Dackage. et 18R FERCE ¥ddhfto 2Byt A" od BPHPACRIAL M etefi HeBet palhiel " ot

1.5 cc opersy dtatmub 4 bas pressarerahd abolit peokiepeperatere.day at about 1 bar
ressyre_and about roomte ature. 15 56. The use accor dj i mb51,

Pher o THE s ARt RctS AL Tabtisrein s pacikege iass bermasbiny 1D rA T8 ™y,

equal t othabrilbsd tHantsr fuaticfabicid 3.976¢ o AFAT Fa4Ep &t 'sRibrd AT paBlRdgeday at

about | bar pressure and about roomtenperature. 57. The use according to
cl ai m 51Perday &liabaukd bas Pressererard abpel repabiemRefatuse.HFA 134a that is | ess

than o ¢aup e%?c@rﬁ@@?to%lém%t%héﬁgrﬁ éﬁ%ﬁb{%"?g&%emﬁ%ar errﬁ%&ﬁiﬁitﬂéé—ﬁ@%@% 20

per day at abou pressure a rature. e use
ateor di nthat is less thancorefiqual t atvowd 2.5 cc 6f7HFAME4E pertdquapenietereofipackagte of

netal, glas r..pl ic..and is selected f t roup consisting of
bottl es, p%’a@%! at @%&ﬁ@)&{@gssgﬁ%ap$ Pb&'dtl r&PF{/{egllﬁTéFﬁg@r%‘ont ai ners. 59. The use
accor d@isnghé ase bacording, tovdlatined 1) wHizeipahé package hasla peimphbitityito HEZ0184a The
use accotrd'i)ng' to,claimb59 erei,n the Egﬁ |c is a flexi BI e |l anm nate
havi ng ath@bisr P?%F‘q"agr&qusﬁm utd-3 66 Bf% {a’& RE"S9YRHD AfiPacksga o HEA
134a andpér ddyrt abidt® 1 -bar pressure and about room temperature.
15  56.The use according to claim 51, wherein the package has a permeability to HFA 134a
that is less than or equal to about 1.0 cc of HFA 134a per square meter of package
per day at about 1 bar pressure and about room temperature.
57.The use according to claim 51, wherein the package has a permeability to HFA 134a
that is less than or equal to about 0.5 cc of HFA 134a per square meter of package
20 per day at about 1 bar pressure and about room temperature.
58. The use according to any one of claims 33 to 57, wherein the package is made of
metal, glass, or plastic, and is selected from the group consisting of bottles, bags,
drum boxes, and irregularly shaped containers.
59.The use according to claim 58, wherein the package is made of plastic.
25 60.The use according to claim 59, wherein the plastic is a flexible laminate having a
barrier layer providing said package with impermeability to HFA 134a and/or HFA
p227.
61.The use according to claim 59 or 60, wherein the plastic is a flexible laminate having
a barrier layer providing said package with permeability to HFA 134a and/or HFA
30 p227.



61. The use according to claim59 or 60, wherein the plastic is a flexible

| am nate having a barrier |ayer providing said package with perneability

t o HFA 13we 2andiooss9HFA 30 p227. WO 2004/ 002559 PCT/ GB2008ma2b652002587 62.
The use according to claim60 or 61, wherein said flexible | am nate has
three layers: polyester / alum num/ polyethylene, wherein the al um num

| ayer is between the polyester and pol yethyl ene | ayers. 63. The use
according to claim60 or 61, wherein said barrier layer is made of al um num
5 foil. 64. The use according to anygpne of clains 33 to 63 wherein the

seal ed package is hernetically seal ed by heat seal i ng, gluing, wel di ng,

brazin nechani cal, cl osures _or _cl anps ssjon

phar A agRApding to SR A0 M@r%'n)sa&i ﬁ%@@ﬁ?mﬁa&e w "Ifﬁ%laé’ﬁé?i dose

i nhal er) r gane)

propel | anc? seefa'J ’Hﬁ‘? n#?kéemé?ggpwggrr@?gﬁlﬁgﬁ%g i%élg anﬁq}:\-lFA p227, or
a m xt urmolyeﬁerem'fd; palyethylene ddyfeest i ve anount of an HFA adsorbent materi al;

or cs i) eSS S BRG RS ERR B R, ABRRS B ot B BBy 1Pl of il

whrer ei n folhe seal ed package is inperneable to the HFA propellant and the
pressyre within the encl osed v | ure Qf th ackag ual to about

anbi e# 'é%esﬁ?cé’fg 890 AREPBE Q Pﬁé“ﬂﬁﬁtaégdp%ﬁt“‘ﬁﬁ ﬁ%gipﬁ%‘a%b%bl e of
adsor bi errHéﬁcél'F e%iélpﬁ* ha&tseaﬂﬂgsgluﬁg eldiRg, %ﬁtnﬂg%ﬁ@ﬁ'ﬁué&l%ld&hw e

wi thin said encl'osed vo whel’ any ' | eakage of the HFA propellant occurs
f r om t heclginps,surrcompiession. ai ner 66. The pharmaceutical product according to

cl ai gﬁg?ﬁ‘ P\‘}?ﬁﬁ&'&eﬂté@eﬂﬂ ‘?tgr%bﬁ‘ §§| cted from the group consisting of

bron ors ung surfactants, antiviral agents,
cr t i coqi)ea@ressuriacd Mmf(hmmd@iqseélgwles) ,coatdinercduphprisingya (dsug,aand an

wherei ' t nET A BydPhoRaIaTE) PRl apiarieed TR LRAPUe srssd ofiFhner
conpri ses 0843 ahd mwpepmlopla%wreqmr@@f -ed fromthe group consisting of
surfactants, preservatives, flavor S,
(i) an effective amount of an HFA adsor ent material; and
(iii) a sealed package having an enclosed volume within which the pressurized
15 container and the HFA adsorbent material are situated,
wherein the sealed package is impermeable to the HFA propellant and the
pressure within the enclosed volume of the package is equal to about ambient
pressure; and
wherein the HFA adsorbent material is capable of adsorbing the HFA propellant
20 so0 as to maintain a constant pressure within said enclosed volume, when any
leakage of the HFA propellant occurs from the pressurized container.

66. The pharmaceutical product according to claim 65, wherein the drug is selected from
the group consisting of bronchodilators, antihistamines, lung surfactants, antiviral
agents, corticosteroids, ant-inflammatory agents, anti-cholinergics, and antibiotics.

25 67.The pharmaceutical product according to claim 65 or 66, wherein the pressurized
MDI (metered dose inhaler) container further comprises one or more excipients
selected from the group consisting of surfactants, preservatives, flavorings,
antioxidants, anti-aggregating agents and co-solvents.

68. The pharmaceutical product according to any one of claims 65 to 67, wherein the

30 HFA propellant is HFA 134a.



antioxi dants, anti-aggregating agents and co-solvents. 68. The

phar maceuti cal product according to any one of clains 65 to 67, wherein the
30 HFA prwpealobsirssos HFA 134a. WO 2004/ 002559 PCT/ GB2003C00a5563/00288 69.
The pharnmaceutical product according to any one of clainms 65 to 67, wherein
the HFA propellant is HFA p227. 70. The pharmaceutical product according
to any one of clains 65 to 69, wherein the HFA adsorbent material is
capabl e of adsorbing the HFA propellant up to about 25% 5 of the weight of
t he adsorbent. 71. The pharnmaceuti ca3gproduct according to any one of
claims 65 to 69, wherein the HFA gas adsorbent material is capable of

adsor bj t he HFA pr.opellant u bout 20% of, t he L ghi_ of the adsorbent.
79° O Tihe Fie Pharcansl A Pen it ecbatii i any ot ot mR SR b &7 recobafe s 71
wher ei n HAA prdfeldnfisadc/pRenpt material conprises naterial selected fromthe
group consi sting of nol ecul ar sieves, activated C|§%S activated al um na,

si i cd0. Tl pharmacewticalipredyct aseordinadoanysoneel daims 63to 6havhgraintheeut i cal

pr oduct ' [\ F ' p teri ¢S 10 A
CAngat r o assoftbet hefir) B caaplGf &dgbrbing hE frat ogias ulBidolfote, 10 1o
clai m 730f thibeveight of the addoebertar si eves, in an anount of about 4 grans,

b b 230 m. qf HEA p227..75. The ph ' duct di
oo D ThsBhaiatatticalpeddist BEGamdinad aAncorts o Jas R e SHIBBINE S or e
absor bs HPAWYasaddorBen® mdtirfal 184apabié of A8sorBihey tHB HFA propellantashaboudccor di ng

to any one of clains 65 to 75, wherein the 0 package is inperneable to
HFA 134220%pf theywejghhetiheadspeaantpr oduct according to any one of clains 65

to 767064 B ; (bjfg(gﬁ;' i g%hlgj
phar ngg'eutlggﬁérz%gﬂﬁ accortglé%% I@tany Oﬁéé@?é@ﬁ:;?@ﬁ%%&ﬂ%h%@ﬁ tt\/‘\ﬁer ein the
pickage HEArasiderhent materigl cginpsises oratgrial selectediframi the gedum censistingraft he gr oup

cont & nellechlr Slayd8 detfreadiR. st BRIt et 758REs AR e ci n
t he packmixtures therdef. of pl astic.
73.The pharmaceutical product according to claim 72, wherein the HFA adsorbent
material is 10 A (Angstrom) molecular sieves.
15 74.The pharmaceutical product according to claim 73, wherein the molecular sieves, in
an amount of about 4 grams, absorbs about 230 ml of HFA p227.
75. The pharmaceutical product according to claim 73, wherein the molecular sieves, in
an amount of about 4 grams, absorbs about 230 ml of HFA 134a.
76. The pharmaceutical product according to any one of claims 65 to 75, wherein the
20 package is impermeable to HFA 134a.
77.The pharmaceutical product according to any one of claims 65 to 76, wherein the
package is impermeable to HFA p227.
78. The pharmaceutical product according to any one of claims 65 to 77, wherein the
package is made of metal, glass, or plastic, and is selected from the group consisting
25 of bottles, bags, drum boxes, and irregularly shaped containers.
79. The pharmaceutical product according to claim 78, wherein the package is made of
plastic.
80. The pharmaceutical product according to claim 79, wherein the plastic is a flexible
laminate having a barrier layer providing said package with impermeability to HFA
30 134a and/or HFA p227.



80. The pharnmaceutical product according to claim79, wherein the plastic
iIs a flexible |amnate having a barrier |ayer providing said package with
I mper meabwloi 094/d4005WIFA 30 134a and/ or HFA p227. WO 2004/PO0R5E903/002558

PCT/ GB2003/ 002558 -39 81. The pharnaceuti cal product according to claim
80, wherein said flexible lam nate has three layers: polyester | alum num
/ polyethylene, wherein the alum numlayer is between the polyester and
pol yet hyl ene | ayers. 82. The pharnaceuti cal product according to claim 80,
wherein said barrier layer is made _3gof alumnumfoil. 83. The
pharmaceuti cal product according to any one of clains 65 to 82, wherein the

e PR SR SR e B e i o

phar mac egidCialent %V%teﬁpﬂﬁmiﬂgﬁg polyBtHylend vﬂ"{%iﬁttﬁ% 28l 1ay&igr ed dose

I nhal er) contai ner Conpri sing rug, and an (hydr of | uoroal kane)

pr opel | dvgtween ghe pelyestemandhpolyetbylenedayerst i ng of HFA 134a and HFA p227, or

i {71 4P 4 bR BRI o R o iy o A R e
pressur i gfeumibuncfoilt ai ner and t he HFA adsorbent material are situated,

wher ei he pressure withjn the enclosed vol .of e nackage i.s equal to
About o1 el EEEutcal Brothie AERRORadO AP SIROTIAITS GRiods. Aherendipan o o
adsor bi népaldiepadragBiPREMetichlly S6alad bymémsebmg{) gﬂjiﬁﬂﬁélémb, Bra2fgir € Wi thin
sai d encl osed vol une, when any 20 |éakage of the A propel | ant” occurs

f r om t henpehanical clostrasantciames,; or SYMPEASSiIeNn t he package has a perneability
to HFA4P, bl .equal to about 0.25 cc of HFA p227 per
84 @%ﬁzraltnli'féeu'héil é)gééuét I&Gﬁlg@%g@. about |

square nmeter of pac e per bar pressure and about room
t mnper at(ijr a pressusized M dbieterey doselitiialéd Lantdiver conprising a dhegy aod amqual to

about 4.1 FACh Rt helel oRalos STactyonk PRl 8RRl 0l oFEAL 2
accor di ng 1848 bAad MFMp22M oF aimixture therelshge has a perneability to HFA p227
that is (%i)egrs] e ggt?veogmgu utaclnlf atnOHI?lPt\) %légor 'e%? mCa%er?afl; é—lanA p227 per
(iii) a sealed package having an enclosed volume within which the pressurized
15 container and the HFA adsorbent material are situated,
wherein the pressure within the enclosed volume of the package is equal to about
ambient pressure;
wherein the HFA adsorbent material is capable of adsorbing the HFA propellant
so as to maintain a constant pressure within said enclosed volume, when any
20 leakage of the HFA propellant occurs from the pressurized container; and
wherein the package has a permeability to HFA p227 that is less than or equal to
about 0.25 cc of HFA p227 per square meter of package per day at about 1 bar
pressure and about room temperature, or a permeability to HFA 134a that is less
than or equal to about 4.1 cc of HFA 134a per square meter of package per day
25 at about 1 bar pressure and about room temperature.
85. A pharmaceutical product according to claim 84, wherein the package has a
permeability to HFA p227 that is less than or equal to about 0.15 cc of HFA p227 per
square meter of package per day at about 1 bar pressure and about room
temperature.
30  86.A pharmaceutical product according to claim 84, wherein the package has a

permeability to HFA p227 that is less than or equal to about 0.10 cc of HFA p227 per



square neter of package per day at about 1 bar pressure and about room
tenperature. 30 86. A pharnaceutical product according to claim84, wherein
t he packawe Zeasooassoper meability to HFA p227 that is | esecriGBroaooesfsal to
about 0.10 cc of HFA p227 per WD 2004/ 002559 PCT/ GB2003/ 002558 -40 square
neter of package per day at about 1 bar pressure and about room
tenperature. 87. A pharnaceutical product according to claim84, wherein

t he package has a perneability to HFA p227 that is |ess than or equal to
about 0.05 cc of HFA p227 per 5 squape neter of package per day at about 1
bar pressure and about room tenperature. 88. A pharnmaceutical product
accordin to cl ai m 84, V\/nerel the e has abllltyto HFA 134a
that is fr ofiPackage Peg %%BW tﬁaggﬂ?swga%@g’e Lroomquare neter of
package @@ip é@lamr@t about 1 bar pressure and about room 10 tenperature. 89. A
phar rraceutlcal product according to claim84, wherein the package has a

per medi Aipharmaceuticaliaductiaccording tsglain 84, wheesiutle packabedas2 5 cc of HFA

b
Foom 't RefUsBlif BHEA gor iRGIRNE SN SF %ol @bt d 083 dHLB%E Hogyr BBE 00
wher ei n sduare awtanef fagckage ppledalysaba&oum bar nﬂEésLitééadtdmm roomh ess t han or

equal to about, 1.5 cc of HFA 134a per square neter of package per day at
about 1 GHIPERAWE yre and about room temperature. 91. A pharnaceuti cal

pr odu@g, AphaFAadtical &béhéﬂa%@ordﬁ@f&élalrﬁm %6@9&15}9&@ ehapey meability to

HFA 134a that is |l ess than or equal to about 1.0 cc _of HFA 134a per square

net er of P§EEaRHiY {ecF A 494atth%tb§ lﬁssﬁh@apr sﬁeakteraboaha SqsnftHrAdada per
backage Johars retd: GARCRRGPHL! 48) b SRal Y pareErpank AR L 2 TS BboLt
016 cc deemperatu®ia per 25 square neter of package per day at about 1 bar
Pressisgs %ﬂgrrﬁgé)euu |c5|0&81ductear£%oraa ngu {o ¢laim 84, wherein the package has a

permeability to HFA 134a that is less than or equal to about 2.5 cc of HFA 134a per

square meter of package per day at about 1 bar pressure and about room

temperature.

15 90.A pharmaceutical product according to claim 84, wherein the package has a
permeability to HFA 134a that is less than or equal to about 1.5 cc of HFA 134a per
square meter of package per day at about 1 bar pressure and about room
temperature.

91. A pharmaceutical product according to claim 84, wherein the package has a

20 permeability to HFA 134a that is less than or equal to about 1.0 cc of HFA 134a per
square meter of package per day at about 1 bar pressure and about room
temperature.

92. A pharmaceutical product according to claim 84, wherein the package has a
permeability to HFA 134a that is less than or equal to about 0.5 cc of HFA 134a per

25 square meter of package per day at about 1 bar pressure and about room
temperature.

93. A pharmaceutical product according to any one of claims 84 to 92, wherein the drug
is selected from the group consisting of bronchodilators, antihistamines, lung
surfactants, antiviral agents, corticosteroids, ant-inflammatory agents, anti-

30 cholinergics, and antibiotics.



93. A pharmaceutical product according to any one of clainms 84 to 92,
wherein the drug is selected fromthe group consisting of bronchodil ators,
ant i hi st aworeeeyookssag surfactants, antiviral agents, COPCTOGENE @RS,
ant-inflammtory agents, anti 30 cholinergics, and antibiotics. WO

2004/ 002559 PCT/ GB2003/ 002558 -41 94. A pharmaceutical product according
to any one of clains 84 to 93, wherein the pressurized MD (netered dose

i nhal er) container further conprises one or nore excipients selected from
the group consisting of surfactants,4preservatives, flavorings,

ant i oxi dants, anti-aggregating agents and co-solvents. 5 95. A

. phar cal rod ccordin any one, of clg'ns 34 to 94, wherein the
HFA ngaolgé?}" Fg-‘\o uct accoygl “gAt ape of tlaims ‘LFQ)% vhererohgi ng to any
one of Cdrééé(ﬁlzﬁé I\H@I @ﬁ’eter‘@&edcﬁerlnﬁ@l%r 'fo‘htaﬁépﬁfﬂhbﬁeém fs @nepégr?\ vﬁ

phar maceuti cal product according to ‘any one cl al ereln t he
HFA 10 exsintente selestaddraoraithe grq;@pmﬂscstmg dssdfattants, pmemvps,opel lant up to

ccor di i tngs, FRUHBLERS, fi-506reB4RE5 9B8hs ARLr S IENEEA" gas " adbor ben
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102. A pharnmaceuti.cal , prodyct according to claim 100, wherein the nol ecul ar
si eves, Qn é‘ﬁﬁ &T’h’lﬁ"l d%’(b%{ﬁout 4 grams, absorbs about 230 m of HFA 134a.
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package is mde of netal, glass, plastic, and is sel ected fromthe
group cdIRsiaqsorRentmaleral ||%§apable of adsorblng the HFA propellant up to about 20%

of the weight of the adsorbent.

15 99.A pharmaceutical product according to any one of claims 84 to 98, wherein the HFA
adsorbent material comprises material selected from the group consisting of
molecular sieves, activated clays, activated alumina, silica, zeolites, bauxites, and
mixtures thereof.

100. A pharmaceutical product according to claim 99, wherein the HFA adsorbent

20 material is 10 A (Angstrom) molecular sieves.

101. A pharmaceutical product according to claim 100, wherein the molecular sieves,
in an amount of about 4 grams, absorbs about 230 ml of HFA p227.

102. A pharmaceutical product according to claim 100, wherein the molecular sieves,
in an amount of about 4 grams, absorbs about 230 ml of HFA 134a.

25 103. A pharmaceutical product according to claim 84 to 102, wherein the package is
made of metal, glass, or plastic, and is selected from the group consisting of bottles,
bags, drum boxes, and irregularly shaped containers.

104. A pharmaceutical product according to claim 103, wherein the package is made of
plastic.



bags, drum boxes, and irregularly shaped containers. 104. A pharnaceuti cal
product according to claim103, wherein the package is nmade of plastic. WO
2004/ 0025%9 260032003/ 002558 -42 105. A phar maceut i calpcprarayooasssor di ng
to claim104, wherein the plastic is a flexible lamnate having a barrier

| ayer providing said package with perneability to HFA 134a and/or HFA
p227. 106. A pharmaceutical product according to claim 105, wherein said
flexible lamnate 5 has three layers: polyester / alum num/ polyethyl ene,
wherein the alum numlayer is betwegp_the polyester and pol yethyl ene

| ayers. 107. A pharnaceutical product according to claim2105, wherein said
barrier |ayer made of alumnumfoil. 108. A pharmaceuti cal quduct
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and/or HFA p227
106. A pharmaceutical product according to claim 105, wherein said flexible laminate
5 has three layers: polyester / aluminum / polyethylene, wherein the aluminum layer is
between the polyester and polyethylene layers.
107. A pharmaceutical product according to claim 105, wherein said barrier layer is
made of aluminum foil.
108. A pharmaceutical product according to any one of claims 84 to 107, wherein the
10 sealed package is hermetically sealed by heat-sealing, gluing, welding, brazing,

mechanical closures or clamps, or compression.



