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WO 2004/ 105727 PCT/ GB2004/ 002249 -1 STABI LI ZED
PHARMACEUTI CAL PRODUCT FI ELD OF THE | NVENTI ON Thi s

WO pwenvi7en rel ates to a stabilized phar maceut i BEl/GB2004/002249
product conprising a nmedicanent. More 5 particularly,
it relates to a package andqpackagi ng nethod that
utilizes an adsorbent material, such as a nolecul ar

si eve, that %‘iliﬁﬁgﬁrpﬁﬁéﬁﬂ%%uﬁ LS BREDLHTL e T nner
| ocal enviro c%‘e_‘pﬁckﬁge, so as to
prevent formation of Miillard products which result
fromchem cal reac ho[rﬁolg u@EﬁﬁﬁN‘md' canent and a

reduci ng sugar in the nmedrcat gevice 1n the presence
This invefitionmelstestio@. stabilized Iﬁmmaeblaicd&prctduct campatihg@medicament. More

partlculzggf, ]it e%g%?l tg lg mal n %Mﬁﬁé ’agteufﬁar LGl fe%ﬁrl% tér?aﬁl, suchas a

moleculbOigvetidt @ﬂsodfs og absu:fbs traisoesindliecinian doonl dneirdnmest aflah émpdrmeable
packageF%orqqgc? ]t%rrexgq% oI Y 202 gifloml%aﬁdo roduc tg\é@i grgs:ug gra{n c\ﬁ@mllcal’ rﬁarc]:}g@mxﬁs%etween
the medicameat and a (e&hlnig sagzﬂ‘ it ’élamedxoai)dehe@:'mumreﬂenceldtiMIsand: i Ioalso relates to

e n.the Form)terol
o w5t AEGP OB TR SEPRE MLl SOUAERS) |

IS needed is a stable phar maceutl cal product in which

the formation o nra oducts are

reduced or eli n‘&éﬁged 1 of ucu 1o p]?@guﬁl{/e t he
Fonnot@fﬁlfdmgewbst@f:estai‘ﬂmwdlt@mmlﬂe at ambieati doaditiovs tidriup to tve years. However,

when Fé}glph a%ﬁ%g%%lﬁ \?{1&1} %ctg%(l;cll%grad r1(11 oni‘tccuor a}callgﬁdg 1¥haction) because of
interactiank Besgden thetahirdo geoipl vmthﬁﬂhce]?mmoﬂeﬂ)l maleailt adal the astoSeRnoiety.
Art" to the instant application. SUVWARY OF THE
I NVENTI ON Provi ded herein is a novel and useful stable
Accordipfigrwincs lmbedediis apstablitphbrmiapeutital produttén ebigh the ddrimatiorodf Maillard
degradaﬁ&rt Irrpcgl}c are e él%cecg or e@' I magedtllli] %%ﬁel tﬁg%%%rg%iég ?f{ﬁczscar%ff tH3 medicament
contaquhaﬂnrauhepﬁannaieht;cam:romt abI e carrier, e.g. a reducing
sugar, is reduced or elimnated. Broadly, the present
i nvention extends to a stable pharmaceutical product
The citatibmaof anp ngfereree dergia)shauld pdtde penseerdias ah adngsspmshat iseph réfarence is
I h gnpri ses a nedi canent and a
avaﬂabl?%dl%%égs%g@ &ta(tb\{\?ﬂpqgﬁ?an ef fective anount of an
adsorbent material, and (c) a sealed package that is
substantial ly i mﬁﬁﬁ@@% wherein the
seal ed package h YO T MG thin which the
Provide hexeindscenvelcad u@ﬁﬂ}stabliephmamdcai prodet soviierthe degraslaticu of a
mcioaff e an RN TRRULS AP RAIRRSH b BB
pharmadenticaip a¢oeptahiacdnaﬂgj,ea g. a reducing sugar, is reduced or eliminated.

L1

=

Broadly, the present invention extends to a stable pharmaceutical product that comprises (a) a
pharmaceutical composition in the solid state, which comprises a medicament and a reducing sugar, (b)
an effective amount of an adsorbent material, and (c) a sealed package that is substantially impermeable
to moisture, wherein the sealed package has an enclosed volume within which the pharmaceutical
composition and the adsorbent material are situated. The pharmaceutical composition may be housed in a

dry powder inhaler that is located within the sealed package.

Furthermore, the present invention extends to a stable pharmaceutical product comprising:

a) apharmaceutical composition in the solid state comprising formoterol and a reducing sugar;
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35 Furthernore, the present invention extends to a

st abl e pharnaceuti cal product conprising: a) a
w@b@smesoeut i cal conposition in the solid stat ePCT/GB2004/002249

conprising fornoterol and a reducing sugar; WO

2004/ 105727 PCT/ GB2004/ 002249~ -2 b) an effective

anount of an adsorbent material; c) a seal ed package

Sy lefBitiva bindudt Hpﬁfam@é}%@nfaenﬁm sture, wherein the
s§glsed ackage has an enclosed vol une within which

I??ﬁl‘?@ﬁ sybstntiadly ippesinedbsto awdsturhovhechiothb eealed package has an
I dawoﬁﬁﬁea» t1A% Whidh (Hd3h ol 3
oneios ext ends 1t 0 a st ab?eﬁgﬁ%ﬁl ﬁ‘é‘gg‘ﬁ?@%ﬁg%{rdégg%‘ﬁg e& ma?e ﬁaée situated
a) a pharmaceutical conposition in the solid st ate

The pr&sSiTREveRti G QY Q&qu Q Etaﬂlﬁ@%ﬁg agf/rg\&}%{ & n?pns

non-m croni zed [ act ose
P o PhaERAgetisall compesitdmin ﬂ@nolnctstdrn@cmmhsmg tfdrrrmteml cﬁnyarate dihydrate and

non-miBSRGE] labtggé%cﬁlf)]s\y(@z}te gftﬁé? %&a}égaé:%g{gcgp%omﬁps@n g gg’u%&? & in a dry

mat er 1 al a seale
pow erllﬂli?éf?fneabl e to noi st ure, wher ein the seal ed package

I’Iﬁ%n@ﬂectﬁ@&h&ﬁ?gf n%!tg{xaﬁ] whi ch the dry powder

hal er and the a €rial are situated.
wa; P é@kémacltaa@subﬁ@geﬂy impeyaeabledmmeistuen dherein the Sblabbakage has an
loseRRBIuAR St Wiath RE BIYS ceutlcal
one Oseconrp05|t| on in thg&? ﬁd%%g?%%%{dggeadr%%rg%ﬁ% BF D rm‘f%‘%”S ed
fumarate di hydrate and 15 non-m croni zed | act ose

Moreov@p M&Eﬂt@entm%ﬁh& tB Q Q%ﬁéﬂﬁx&%ﬁ{léa?gﬁ)od&c? 3: 0N 1S

housed within a
rphermseeutippl a@remsblemm tlhesceﬂlsate compnangﬁ)ahadropﬁmiammhhydrate and

non-mid4RSddasttdse hlo¥olydRe! W %Qlln Céﬁlgzgl Qom %L?LIO% 1snhouseed within a dry

seal ed package’is a m nat e
powderdif@lessed vol ume within whi ch the dry powder i nhaI er

ansh dcheiRdsRubethn a&grbgﬂtn%rtérﬂi are situated. The

present invention further exténds to nmethod for :
51 etreled P?fé‘agelféb*@ﬂﬁ%}t impermshble remejsturgpwherdih tel sealetl package is a
flexible MArREAE k VOB
chem czfm# Eeha%ltcggﬁ bet m&h&%%@ggﬁ{ep qurfemlﬁ%r%nd the adsorbent
material giesiatedut i cal product and a reduci ng sugar, wherein
the pharnaceutical product conprises: 25 a) a
phar maceuti cal conposition in the solid state

The Pre%?&h‘ﬁ}’?nél%ﬁmbﬁé’fxﬁﬁ‘ifl te siviad faprpventing thedpmgtios ofyme pr indredeillard
product®infa@Bhdm4SeuB bR YRlduQf a@fb @Q&%&FJQ@I@&C&QHB&&/E@* a m?&ma%ent of the

seal abl e ?ackage substant i a I mper mea
pharmagepfics} prp@uct dderredusinglyesas sversin the phackergetionkprodust comprises:

gne bﬁlﬁﬁﬁ’ceﬁﬁ’éaﬂé@np%ﬂl& 2 6D stk 8o fr eerﬂédlga?rl ‘rtang a reducing

conposi tion and'the adsorbent mate are si
Sugar; 30 wherein the method conprises the steps of

b) an effective amount of an adsorbent material;

¢) a sealable package substantially impermeable to moisture, wherein the sealable package has an
enclosed volume within which the pharmaceutical composition and the adsorbent material are situated;

wherein the method comprises the steps of:

(i) positioning an effective amount of the adsorbent material and the pharmaceutical composition
within a sealable package;

(if) sealing the sealable package so that the pharmaceutical composition and adsorbent are in an
enclosed volume within the package; and

adsorbing moisture in the package so as to prevent the formation of one or more Maillard

products.
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(i) positioning an effective anbunt of the adsorbent
mat eri al and the pharnmaceutical conposition wthin a
w@eakabd7e7 package; (ii) sealing the seal abl e peCka§e008002249
that the pharmaceutical conposition and adsorbent are
in an enclosed volune wthiq the package; and 35
adsorbing noi sture in the package So as to prevent the
mat i.on .of one.or nore Ml ro ucts, WO .. . .
N“mer%@ﬂfsl‘l’fémfi‘fmﬁ??ﬁ eautiins 66“?%""-‘/ dt?e He iﬁ’ﬂi"r peysEgplgptions ina

pharmaceaticat eummsmoxﬁ ofa ﬁab%ﬁhm@cwtrcdmduaﬁ(ﬁ fiya slethedsfth@present invention

for prev g A oo P P ot 810 e e PR GPONIER PEpty Ap cramle
of such Aeictioginaik 1stahan®-t1ﬁlfaﬁﬁiatolry] waithiigudes cnmmtemaistsudhgls tnfo@metasone
furoate, %35?%0%8 ?%E‘ggc{épﬂm %MCagggg %‘Eﬂ%é nats,‘fjbuéfﬁewd% beclomethasone
dipropidiiad] p_ilraﬂ%he bstadeth&ohd, cbxtiﬁdn&,l’ﬂ&ﬁrﬂnthasonbhlh}dfbcbm&nd:ﬂm&hylpredmsolone,

. corti erai.ds such neta f ur oat
prednisgifes S0 RATBGS T v e 571 AL T wriizPd Ul g dilade, etc, and
leukotnafeﬁmdﬂimhﬁdlchﬂdﬁ &mlmddlg, bub &ﬁ:ﬂamlmidﬂ Hﬁlﬁéﬂéto zelfifukag) onadlekast sodium,

s 1 RO BRI e P T SHATE SRS s

certainlgis @bﬂ&ﬁhﬁﬁdd@salﬁﬁerﬁhﬂﬂafﬁmé )forﬁlofeﬁw allﬁltdﬁﬁSind@ﬂlﬂeterol Still another
stabilizer such as ] nta I.l ade, etc., and . .

cxamp s G 1 O S B P B PR (o RO AORGS gy Resirtory disases or

disorder§ €at inibk yreqiat with arstitdelphabmataiitical prédist or amidiiod! folk@edenting the

fonnati%ngog :Ofl{%%tﬂ’l g@é{ aggl?fgcﬁ,{c]:tsllg ap %g%cggt)l(%gﬁ‘hﬁ?@? {)f 1 4 rgsr?nt invention include,

but certdifilg lited@slimitad to 1@hmesddaliindirc ObstrctivelPulthdney Digease (COPD). Moreover,
sal erol xinafoate, for terol albuterg and
a phanng%ﬁ.l <éc}n&ﬂosm§e £any cogﬂtas(eraépe caupent alope orin ¢om mé’uon w1th another
medicaragiit.i chol i nergic, e.g. ipratropiumbromde, tiotropium
brom de, etc. Respiratory di seases or disorders that
can be treated with a stabl e pharmaceutical product or
Naturallg, #eidnoslzdsof the pavielss d)ﬂ'agnédlhﬁmelﬁtdn arethble phathacetigcabprodnt €f the present

inventioglhi)iglg“lg]%{ilgﬁl ﬁ{}@%iilr%t%eﬁt 1}1}11%1? S‘SE 9{){% ?%{In '%do rotge ﬁ%{l(t)rg iflaillard
producis inmipherchatcmtieet plodect hand aphlications hé}aﬁlt MupdriiandarRhd simnefithe particles can

be aboug),F 5537 eieBhl Eh o e: s elPBAAEt el DG oo produc o a

method €2 FRtivaaing Gimatiéd bfanebmesre MiERCHO®R s of MRtptysét inwention, greater than
various_si zes of the artlcles oL a_medi canent in a
about 9% gb# weqitrmenbhas apmese S sige pfdee thag b My esent
invention or a nethod of the present invention for
reventlnq the formation of one or nore Maillard 20 )
The pregsatiguretion fifp eripftie tarsipdiferarosbaitcranaipme dhnicgatticls figction ofa

hydrop}ﬁlﬁ:rrﬁédﬁbamlaﬁt iDaphdr@itedtioal §MPositige chprish tRAKdpk 6f:€S can
be about 0.1 pmto about 10 m In a particular

@  pesiinerahemspoutical prdned thiheqmpsisesit i cal product or a

Flzt hoghef é)ﬁﬁmﬂéé%l‘bi@dll boishsfioh BRiprRhe e RO caRent B € reducing sugar;
illard products of the present invention, greater

{iHan a%ﬁ@ﬁﬁW§ﬁ¥%P@F’&nﬁﬁﬁﬂﬁﬂﬁ§W¥mhas a partlcle si ze of

klﬁ)s S h BeiedpRNdEe sBdtardially R eRh@BRRAS mbidteRI HalidB afbifsed volume
extends to a nethod for substantlally mai nt ai ni ng t he

within Whlqhéhw]a{qlqulglcplrcg@ppwn@p the adsorbent material are situated; and
(b) contacting the hydrophilic medicament in the pharmaceutical composition with a hydrophobic

n

material,

wherein the ratio of the hydrophobic material to the hydrophilic medicament is at least 5:1.
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hydr ophi i ¢ nmedi canent in a pharnmaceutica

conposition, conprising the steps of: (a) providing a
w@b@nmeceut i cal product that conprises: (i) thBCT/GB2004/002249

pharmaceuti cal conposition conprising the nedi canent

and a reducing sugar; (ii)_gan effective amount of an

adsorbent naterial 30 (iii) a seal ed package

Numerous &rgperi)éhc m duc&mngtgmﬂge %ﬁpl\?%ttic%ﬁ qf?%%&gﬂcggoﬂg%lé%&f@g Imaintaining fine
particle mnqums:f theqmesaﬂ dvihiéona dzanlevinclndy, Buticartaily eresiot litaiteddo a beta2-

ntact 1 h nmedi canent, i n_the.
agonist, SH%’r E?(‘srac &t Oc% Af"4E otr%rp%gmt?%ﬁ f’%do{‘]*f’r‘t%&h&?d“ﬁ REiadew. Likewise,
numeromaliydrdphbblc whierigs have hpplicationohatinf iheludilyg b@lnifbobthﬂed to hydrophobic

1o the droophili ¢ nedi canent i.s
medicafferys ot Btatiyn ISR B SR divotdes poa Fov ot R s
cort1costbym'id ehiak momamhne anend, ﬂdﬁ&ﬂﬁle,&ﬁﬁrhmﬁaﬂéne@ﬁaomﬁb Autidkdne Propionate,

ant| nt ai ni ng,fi ne arti action
oudesor . pRIPT R IR Ao PR, Gosche, e aone,
hydrocoﬁ:tﬁbh@meﬂylrﬁﬂhlsnbhe, ipredhibeiohel ciclasobilepte. IAGPAtiSHlar e&‘xi%ﬁ!lnﬁﬁt the

hydrophﬁ gcr}gee %I??l’ltés 2{%&%{1 Megl&%?op élﬁl%%ﬁg i/‘&gg%ﬁ%igl @another particular

embodimexitethé Bydsophilicenedppnb & fomserbe aiei the hydﬁﬁﬁhdlﬁib A@diciknt RQL

cort1costeéog% F$ cfeg:}tgfr%t?lé %ﬁg@?oégmtgt}gs dl C a ! gt[ayjhm%af’éengiamcmalone

acetonidefhitichsohé piopiahaie, Ypudsomdde, Becldlﬁﬂtﬁab@ﬁﬁ;ﬁd&p%rﬁt@pl@muﬁﬁe, betamethasone,

f 1 uni sol i,de, [ I
cortsong EaT Ry PR S B SRt e w i bribte,
beclonethasone di propi onate, prednisone,
rti d t h.
Fue P B B R BAESRR oot

present i ach@b@ihorebstaitiolly naintainhay fideqaitiale fentkads aredst 5:1.N8 a particular

emboai R bERERAPRRT0H 40 Bl [h e, T anot her

partlcular 10 enbodinent t he hydrophilic nmedi canent

1S ter 1.C .Ne a,.
il LIRS by S0P SRR SR Rkl ygin met
for subsﬁiﬁﬁﬂlya)mitﬁnﬁg fiaapticlé frattios of thel presdnt mamlbmadnma@ i.e. about 0.1 um to

t fl ut I onat budesoni
about 1@@?}1 mkgly;ﬂ%%?% graa qg 95‘}6 logguﬁ ipgtléﬁgs havle a size of less than about 5

pm. betanethasone, cortisone, dexanethasone,
hydrocorti sone, nethyl predni sol one, and predni sol one.
15 Furthernore, as disclosed above, the ratio of
Furtherr %R RRARE ha[{‘ﬁgdeﬁ AR 68 DmelRd 'B?fﬁ&% g%génlt {rGedBh o delribed
resent in a nmet hod Tor substanti al Intaining fine
herein, tg@ac%splabp@ magesigh qap ke losated injagagety Sf places. nFq; efrnilé, ¢hel adporbent material
can be sﬁw&ﬂh EH%Q:ECIEJEQ Yotlme B&@eén"ﬁlé Fhcksbe %Q@Hyy tp%gd% ugﬂlef" kR d it be present.

dition partlc e size of op 0]

Should %p@m@ﬂeu%ﬁwwmpesmmwmeﬁ ivdthipeciiry: pereder inhalen therad@rbent material
may alsm 1864ed withid at AR AR XndtRdrShAbd Y Rehall BE a@s%fﬁe%&hﬁmal

fraction of the present Invention can vary,
incorporgted ifor pIymerpinturelsedimpradvecthp dntowderantialer. 45 aresdt, the adsorbent

matenaltlbigﬂnug&bgﬂéd BR% Mt DfapBALdt bEhe éry%%ﬂer%lﬁle; €ofkr b&RSns at which the
ut
adsorbent material can be placed is into the sealed package, or even incorporated into an adhesive used to

seal the sealed package, e.g. in a self-adhesive patch or tape. In a particular embodiment of a stable
pharmaceutical product or a method of the present invention, the adsorbent material is located within in a

porous sachet that, in turn, is located within the sealed package.
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gm Furthernore, in a stable pharmaceutical product or

in a nmethod of the present invention as described 25
whegoeilo5721 he adsorbent material can be | ocat edPCTIGB2004/002249

variety of places. For exanple, the adsorbent material

can be situated in the encl gsed vol unme between the

package and dry powder inhaler, should it be present

Sh t | ti b d.wt
SRR R S S
method bftht presdne thvaitioh) incldimeg a.‘imyleqﬂﬂmdﬁ:m, iam hmiveued clAy\@hdredgal, an activated

on | to ha e the ad o ter| i nc ra
atomming, 635 Bessbie, R of SV QRi o PRt & wootel ) Eta LS Particotar
embodithéHh af a?ﬁtablé\ﬁhaﬁndideﬁtj.dal produeeoradsaliddent thedesam tisehtitn, ihe adsorbent

matenalﬂﬁ)e\ﬁ)eﬁ E‘&I}ﬁﬁg‘;’jné]l'ﬁ(t’lgi”ﬂaé 1|e?1 Sl ¢ ffc %Jg;g o egﬂ% P%ﬁ? fl%gbentymatenal used in a

stable piaadctigdal praBice bi idla ntbﬂfcbdbﬁthp pfegéd inivention isthit Aot akffidient to reduce

. _.package, or n. i ncor ed.into a dhesi,ye. used
or elumgaé% e?q{glagcgtaq% 1%@ ng&lgc?s anﬁ of Prﬁ &1 cag (Eﬁ?g q/eg &.tHs amount
for a paficulbitgdtbodinienBo iy frésent] iavengsingthe M@Rine Gbom@tos ﬁk‘ﬂnﬁ]ues
pharmaceuti cal product or a nmethod of the present
i nvention, the adsorbent material is |located within in

Moreovér, a &ﬁIeﬂ packagedtatstable@harmiateuticd] Prodia of mathed ofivhé present ifvéention can
ed packa 35 WO 2004/ 1057 04/ Q02
be prod kg (VAR O HERBHDOE TS0 PBB QA S | IPLia 8 Shipe of a sealed
package@idlarg aEmmesldﬁ suth Shapbd i@cipdaburaeditly agnoplioitidad beitle,a bag, a drum
t.hod .o present _i nvention cl udi.n | ecul ar
box, [ ggsuiely e PR Mg PRSP et oL A fpg PRapaeeal produc
or a metBbdId th]éipreﬁhtl ihesdtiorg tlizeaﬂd:d ackage sanade frem affexibie/lamingte tia€ comprises a

ne onI a fe
protecti g HTERE DT S LI AR P eaet s ot bgvein the
protectiveadubed thyei ank e lﬁat&sﬁﬂﬂe Iayereﬁbmemlly, dﬂmlhmen&lﬂsta pblyester adhesive is

terial str i eve. .A . .
tocated iy EeneReho et SyohdoReS el B Sotrbr B BifSestiy ayeg inctuding
paper orsd plynger, b el zm;i)ElHiterC dlikeyrise, dbl@ﬂnoﬁtlurd npernrcaiﬂh lmstera:ﬁn behtﬁade ofa

#? i nventi i S thag ano q icient.to
vasiety iRl oA & § P e PRk B i RS s e i Y magnestum
an amalgdm, @ted itt1Adnye cmlky d fewc &he hﬂashala‘yle dtytiedanialse bt made afyvaridty of materials

that can&gﬁﬁ%%o Ife%{ﬁe lﬁng %é%%a?éﬁ EF at od ?ﬁt 85 4 sSth %he Al arcg%bcgpprocglct or a method

of the pesmt mderpian kKhgfbexdfle lamﬁia'atwbmpmﬂm@' anrw&mtbr loydr, qoraboitiodm Byergand a
polye‘chyge I{?Q?yeg tvgle}e%t}tet%galum ?nr gayne}‘ﬁes rfcgclat%g%a Fveen tP a]%cﬁyes%r g%tpo]ére&ylene layers.
The seakxigonf a$ad§hagtadsﬂ a)stabtelmmmcﬂ broducs eah mdthoqbaﬁkag%enﬂnventmn can be
T N M T e AR E——
closures, medguika rclaynps, foa petpressioh aarriermeticallwsepiarsbaledtﬂ)aﬁkage ofa stable
a st bIe harrna ti.cal praoduct.. or

pharmaGRACHOR pfibe BeSh R AARIR RSN R rBiR e hiontage 1 s

made from a erX|bIe Iantnate that conprises a 15

rotective. quter

{
rrther i R Rl G P B e BB Bl s A s
pharma@nﬁ):tahmbdm ouhethod o‘fylwpresmi M\hﬁtldmeag lmb@loesd Apose, galactose,

esi Vv ch as a es dhe
maltose ERp QoS R e g P oy G BE G 8 Ty Baucine
sugar haviig apglicaS@d hérein i laetoger Mce@parﬂ@ldrl&ytﬁé redudiﬁg dugdarriglactose monohydrate.
A particular grade of lactose monohydrate having applications herein is RESPITOSE ML001 (DMV,

Veghel, The Netherlands). Moreover, a reducing sugar having applications herein need not be

micronised. In a particular embodiment, the reducing sugar has a mean particle size of about 41 pm. In
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paper or a polymer, such as polyester. Likew se, the
noi sture i nperneabl e | ayer can be nmade of a variety
w@boonmoweT al s, such as a polyner or a netal, ePQI/GB2004/002249

al um num copper, steel, zinc, iron, tin, nmagnesi um 20

an anael gam etc., to nanme opdy a few. The heat

seal abl e | ayer can al so be made of a variety of
additiorgla%trr?e Iu'(c::%lll gu a%e Q ag Séaﬁ)%&n no gugl%%ltrf)g%%xétsog%;n{re%g 8t {flle gléersent invention can be
non-migonidedct or a nmethod of the present invention, the

flexible | am nate conprising a polyester |ayer, an

al um num | ayer, and a polyethylene | ayer, wherein the

Moreoat, litva particulagmbodismelt of attelie plervmmenidahgrofal yresheahodafthe present

. .pol yethyl ene | avers. .Th al i ng. of a package of
inventi gy g ol Teamit o Dimporg Cond B rggteine sufhy BJechese Fyggonate, a
phannabt]tC’LﬁSzﬂ Bbmpo3itidA hbxﬁpﬁs_efgbobslezl%g p% ecaboi 3'0|$d_$1 ggof laTtas_e\f@hblﬁ;tdyate per about
of ways. re specifically, heat-sealing, gluing, .
0.5 ue tpebetftAg's ngb"éf?f"ﬁﬁ’i Igcperr parligular emBedimen; 2 HaBRACAtCa) composition
comprisel QEH&§2969?¢gQ&M€§ﬁB AB of AltoRGhdBhY b bt 28GR p,? t& 8RdLE g of
package of "a stable pharmaceutical product of the
formotaselpandin a ptillmereipamicgar enbadinsnalda piarmprsutigabegposition comprises about
i nv [ ' i ars (as
2965 g 4Bl SBIY pl AR R Gyl RS B RO S
stabl e 30 pharnaceutical product or a nmethod of the
resent, i nv [ . gl
Acoort R K an sSB R sk Soron 850 100 ARSI Eprg
comprisimgp medi¢aptent io sebjchtformatioeMailihnd produets/will be pduced onprevented
reduci ng sugar having applications herein is |actose.
More particularly, the reducing sugar is |actose
It is anatiem edpget A the presgnt prention i provide autethod for protesting the fine particle fraction of
. f: aggll tions herein is RESPI TOSE
anmdm%@%%%&%%@b%. egﬂ%Y, ag t herl ands). Moreover, a
reduci ng sugar having applications herein need not be
These i3 offbeoils 6o oo i Bldch G B8 o AR R by et enco e following
drawingspni\Detaid@idPcpoiri27. PCT/ GB2004/ 002249 -6 addition, a
reduci ng sugar of a stable pharnaceutical product or a

nmet hod of the present invention can be
non- mi cr oni zedRIEBDESCRIPTION OF FAE DRAWEYGS:mbodi nent

Figure gfs a%alséhglkt? gfat %@5 %}ﬁﬂﬁj\c}\ﬁ%%mpﬁrggﬁ' Gta déi}g g@wﬁ@ém&fmﬁﬁ gomprising

resent I nvent 1 on, erern a ne nent 1s
Ciclesofide, Fotreaterpl and dactdse whergindhegPkisiyeappeds wranpediwghe presence of molecular

sieves, ARAEHERZ0 fro B BT NIRRT

per about to about 4 g of fornoterol. In a nore

0.5¢g
_ . hodi tigal it ion
Figure B e B s Do PG 1) B e TR Bk
nonohydrate per about 1 g to about 2 g of fornoterol;

Figure %E%iéts"{w@ ofd hl!lmbeggf‘gosﬁﬁg idc&}bln@for %Bgdrg%lg%ia %p%\%eé 81haler. For

rmaceuti ca osltion conpri ses
example, thexisowld pG6ibE by nafldddas pabef one pichy plesticeoppeneatssucoudd be provided in

a contaibr the i Mg fthe ihGEOT di Ngly, it is an aspect of the
pr esent |nven?|on to provide a stable pharnmaceutica
product conprising a nedicanment in which formation

Mai |l ard progeeis o prsdifrrRAVER P%*W&ﬁ\ﬁ‘iﬁﬁed- 151t

i s anot her dSpect of the present Ventiton to provide
[11 & stetdpdrhageutiprlgtrestuet comptisieg:f i ne particle fraction of

a) apharmaceutical composition in the solid state comprising a medicament and a reducing

=

sugar;

b) an effective amount of an adsorbent material; and
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a nmedi cament for pul nonary delivery to a patient.

These and ot her aspects of the present invention wl|
wheoobaoi7er appreci ated by reference to the fol POWGBV04/002249

drawi ngs and Detail ed Description. 20 BRI EF

DESCRI PTI ON OF THE DRAWNGS£igure 1 is a bar chart

that shows an inpurities conparison of a dry pomdered

i nhal er. I eso For npt

e Bl phcRpes s bR TR B S P R vl within
whmhmmpﬂmancanﬁﬂcﬁmb@muhamdﬂﬁaémﬂﬁmuamdemmmmmmﬁu at 6 and

10 weeks at 40 degrees Celsius and 75%rel ative

hum dity. 25 Figure 2 depicts a typical dry-power
[2]  Th&sthisge p]ﬁ&ﬁﬁh@ﬁ@:&aﬁﬁﬁ@fcdﬁcﬂqdhg td érsbodinemef1], flutive bdrp@ising a dry powder

depi cts .t nunber of possible |ocations
inhaler tgﬁta‘oil??éﬁﬁt?gg'f“ﬁ‘éwl HO%POG@ ‘PoVer | nhgl er. For

exanpl e, they coul d possibly be nolded as part of one

5 e B TR SO P A b i
is situat€ED@R ddlosdy vEIameE HEtwlebMERTdalell pacfkike aAd shieaddy powder inhaler.

pharmaceuti cal product conprising: a) a pharnaceutica
conposition in the solid state conprising a nmedi canment
[4]  dhelstable pehaGice@ticalBrodudpatordiny t@emiiifnent [2§,evirraiihe dfpoader inhaler
@% ent mat rlal; and WD 2004/ 105727
]xm“ﬁé%ﬁé Eﬁﬁﬁy%ﬁ 249 -7 c) a seal ed package
substantially inperneable to nDisture havi ng an

5. SRyeRr Pkl tulhost g o paPral CErdvtnt faptsyoont material

is incorpodteding® aSfobidee mpphiare BRCRufRalredinodA pidstiacttoténn gf the dry powder
cahal enbodi nent [1], further conprising a dry powder 5
®Li nhal er that houses the phar maceut i cal conposition.
[3] The stable pharnmaceuti cal product according to
odi.ment [ 2 wher e nt terl i .

o 3R B ee s S Bee0 e B RRE RabARingtt Bl gy of wheren the
adsorbepatidtatibisamdrpotuteddiity thizoeslet packdgal er. 10 [4] The stable

phar maceuti cal product according to enbodi nent [2],

wherein the dry powder inhaler houses the adsorbent
[71 mag Etﬁlilabhan{l&}eutlcﬂ”;ﬁodﬁ:%b@dmb & g oeeldf aedblodiprend (ittto [4], wherein the

e %% wherei n the adsorbent
kaﬂmﬁﬁFg Lﬁ%xm OFggG%B @%% nto a polymer nixture and
manuf actured into a plastic conponent of the dry
[8] %gg[%le %l?anlngcgl?tkcgfproduct according to embodiment [7], wherein the adhesive is a self-

adhesive patch or a tape.

[9]. The stable pharmaceutical product according to any one of embodiments [1] to [4], wherein the

adsorbent material is in a porous sachet.

[10]  The stable pharmaceutical product according to any one of embodiments [1] to [9], wherein the
adsorbent material is selected from the group consisting of a molecular sieve, an activated clay, charcoal,

an activated alumina, silica, a zeolite, a bauxite, and a mixture thereof.

[11]  The stable pharmaceutical product according to embodiment [10], wherein the adsorbent material
is 10 A (Angstrom) molecular sieves.
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[6] The stable pharmaceutical product according to
ei ther of enbodinents [1] or [2], wherein the
wa@edmenteet material is incorporated into the skeEl/6#$2004/002249
package. 20 [7] The stabl e pharnmaceutical product
according to any one of enbaginments [1] to [4],
wherein the adsorbent material is incorporated into
j ) ' . 0 t .
12] TR p oo il hiod B OB S BRI E . yerein e
sealed paskage ismpresif wetab gtash ovplagtict ang the spded 19 kagd baelsttebfren the group

cors B RIBLLAGRY RFUEARGEBLENS 1200

material is in a porous sachet. [10] The stable

I ' . in a ne_ of. .
13) RSB BBl B BERRA QBB S1 238 Pop p seoled package i
a flexibfplpitetlel i s sel ected fromthe group consisting of a
nol ecul ar sieve, an activated clay, charcoal, an
activated alumna, silica, a zeolite, a bauxite, and a

[14] rAbgetsigble phdrmpceutical prbdiict F¢verdiigab kmbg@tiaenfiksd,uttieesdn the flexible laminate

: e i 10] ,, wherein the
compn%g g%érégé}’ﬁ?sc %g{oggfﬁ% lg}oﬁr,gr@%%gﬂ%iélag r,r%lﬁ,)a rr%%ﬁtlgg Eﬂnpgg:meable layer located
betweew; the protectigHlayDaRDib e head SARVIeREE. GB2004/ 002249 -8 [12]

The stabl e pharmaceutical product according to any one

of enmbodinments [1] to [11], wherein the sealed
[15] pdekiable pharmpqsdécabprodust adcordiigds smbaiimgut Fsi,iwheredmitle plogective layer is

. | [ ou consi st i .
rlvs 3L SRR 1 BSLACH Bl LU0 P, RS ) B
copper, sigelpzitc, romttini magnesitm] 4@ niikereshatiifeang timrheacealiblciayer is
pdyﬂhﬂ%&QUCt according to enbodi nent [12], wherein the

Seal ed package is a flexible lanminate. [14] The
st abl e pharmaceuti cal product according to enbodi nent A

[ @@ﬁﬁﬁ' ] anj e . C rises three
_[16] J%%t?lg: a pé‘%ltﬁect @é@%@é‘?’ ° h%ghtg@%]’ %Vléear?%b cguysye mpepepble layer
is alumigumpj st ure i nperneabl e | ayer |located 10 between the
protective |layer and the heat seal able layer. [15] The
st abl e pharmaceutical product according to enbodi nent
[17]  [Tha}ptablopharmsioqutichprpdust asceriding td znyene piembodimeest Hrte [16hevherein the
j ' e Vel LS .S e ro
sl e P g S Tk Sy oL B ol ctosures,
mechanicplplampis a5 gompressionragnesi um and a ni xture thereof, and
the heat seal able layer is 15 polyethylene. [16] The
st abl e pharmaceuti cal product of enbodi nent [15],
[18]  (Thestehlephapeacapicsl nupduct avparding todng ohaglamboiliseats (itfito[if, wherein the

medicament is used in the treatment of a respiratory disease.

[19]1  The stable pharmaceutical product according to embodiment [18], wherein the medicament

comprises an anti-inflammatory, a beta2-agonist, an anticholinergic, or a combination thereof.

[20]  The stable pharmaceutical product of embodiment [19], wherein the anti-inflammatory comprises

a corticosteroid, a mast cell stabilizer, or a leukotriene modifier.

[21]  The stable pharmaceutical product of embodiment [20], wherein the corticosteroid is selected
from the group consisting of mometasone furoate, triamcinalone acetonide, flunisolide, fluticasone
propionate, budesonide, beclomethasone dipropionate, prednisone, betamethasone, cortisone,

dexamethasone, hydrocortisone, methylprednisolone, and prednisolone.
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20 [17] The stabl e pharmaceutical product according to

any one of enbodinents [1] to [16], wherein the
w@emkiaos7package i s hernetically seal ed by heatPGEGBR1g/002249

gl ui ng, welding, brazing, mechanical closures,

mechani cal cl anps, or conpregsion. [18] The stable

phar maceuti cal product according to any one of

enbodi ments [1] to [17], wherein the 25 nedicanent is

used in the treatment of a respiratory disease. [19]

[22] Tie stablalphempdeaticahpredidt ofémbpdincnt [20h ededeiti thgeokifrosteroid is ciclesonide.
enbodi nent [ 18], wherein the nedicanent conprises an
anti-inflammatory, a beta2-agonist, an

[23] dntistable phavangiutical prodact obentiodmicnof20], vberemfthe Bkt flGabilizer

c nlﬂstazlﬁ.ggqggpceg%upal rqduct of enbodi nent [19],

ompriges el ey & 2 SAPP P et or y conprises a

corticosteroid, a nmast cell stabilizer, or a

l.eukot.,ri ene nodifier. 1 he I har eutical ..
241 RS P SadRiel e poTbolikaloPE MR TR G e i
comprises zafeluleast, @tntefukastrsddiven, gilewgn, ooaeinttinatign therea et asone

furoate, triantinal one acetonide, flunisolide,

fluticasone 35 propionate, budesoni de, becl onet hasone

[25] dibpstalie phamaseutdabaindiwomeordingtod srabdidnan €1.9], okt disthe Bsta2-agonist is

e B 0 RS0 PSR, 805030

[22] The stabl e pharmaceutical product of enbodi nment

[20] ...wherein the corticosteroid.,] i cl esonj.de... [23
26 heh e RE SR Al e ERuth b Drafn SRR bonste 1 scleced
from thevaemecansistive of isitropizin bretnite] tidtrppiumbramidy rahé & mixtive dllereof,
tilade, or a conbination thereof. [24] The stable
phar maceuti cal product of enbodi nment [20], wherein the
[27] |Taakelle pleaneadoiibiaf preduct cftmmbodisest [25]f whéreik dstmedicament is formoterol.
nont el ukast sodi um zileuton, or a conbination
thereof. 10 [25] The stabl e pharmaceutical product
[28] d&heenlde pigprodceativabatbdrends duibBimemt{@7]efuthérivemprising a corticosteroid.
bet a2-agonist is selected fromthe group consisting
of sal neterol xinafoate, fornoterol, albuterol, and
[29] gt siettle pioikmade@ ] prbdicsicadridmg phembreingant 288 whpreidhi€ éortidosteroid is
cicleso&fgro‘)di ment [19], wherein the anti-cholinergic is
selfected fromthe group consisting of ipratropium
brom de, tiotropiumbromde, and a m xture thereof. 15

27 h t abl ha ceut.d cal product ,of. e [ .
301 iy e PP RS bl AR PR, arheren e
medicaiaém hiser fahirtensive @fibioosd. 1 yah adibott 10fimenbodi ment [ 27],

further conprising a corticosteroid. 20 [29] The

st abl e pharmaceutical product according to enbodi nent
[31] [’1‘%8 ];tabl&\bliemﬁaiuﬂuﬁchﬁorﬁcﬁkt éceiélﬂing td;dlﬂ oh&of diﬁbgﬂlﬁﬁﬁt@ i[teo [J0B herein

e st e pharnpceutical product according to any one

greater (s it miﬁ?esm%%wat has 9}9511%5 sirepiiess Hian AU PiBnent

has a particle size of about 0.1 mto about 10m

[32] The stable pharmaceutical product according to any one of embodiments [1] to [31], wherein the

reducing sugar is non-micronized.

[33]  The stable pharmaceutical product according to any one of embodiments [1] to [32], wherein the

reducing sugar has a mean particle size of about 41 pm.
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25 [31] The stabl e pharnmaceutical product according to
any one of enbodinents [1] to [30], wherein greater

wao baa/1esout 95% of t he nedi cament has a parti cPEI/&B2@4/002249
of | ess than about 5m [32] The stable pharnmaceutica
product according to any ongyof enbodinments [1] to
[31], wherein the 30 reducing sugar is

n- i cr.oni ze [ 33 t abl e phar e tical..pr C .

0 DR R s e Croartbh i e BPEO POt iof 16 POY Fnerein e
reducingMigargs selected fromateigrotigcombigtitis dff istose, BRacse aadrinbe) @la'tose, maltose,

021 about 146. {)ﬁm V\Dé 04/ 105727 PCT/ GB2004/ 002249 -10
xylose, qellofiosgypellibioys andIPAOOR% it i cal product according to

any one of enbodi nents [ 1] to [33], wherein the

educing su Iecte on1the roup. con t
Bs1 B fahs et g ise el iue o e o FoloRRR B 0 (32 wherein he
mﬂudmgggﬁﬁehmﬁgaloblose nmel | i bi ose, and naltotr|ose 5

[ 35] The stabl e pharnmaceutical product according to

any one of enbodinents [1] to [34], wherein the
[36] Tﬁﬁﬁﬂwldwlaﬁmamchlsprécﬁleﬁaﬁ&ﬁdmﬁ B6dmbbhignest [aF], @herein the reducing sugar is

ceutical product according to enbodi ment [35],

I“W”CJ%WQL #%t he reducing sugar is |actose nonohydrate. 10

[37] The stable pharnaceutlcal product of enbodi nent

571 Kb atrecr ot PR BB T L P Vgt ppobydiete s o

microni#gCordi ng to either of enbodi nents [36] or [37],
wherein the 15 pharmaceutical conposition conprises
about 2969g to about 3016g of |actose nonohydrate per
[38] @hsidble fhabhcbBicalppotuctbgeddding o sithérext 91h1boc{1138]ts [Bbiporg3 Ak ierein the
phar paceut i cal pr.oduct or di i ment 38
pharmacgicAEORPPHECYATRIPHERS b 25phe &%%35%%%11 f S??FP&? {ngﬁ@yéfate per about
Ospgm%B&Hh 968andt§opbout 3016g of | actose nonohydrate per
bout gg to about 2 20 g of fornoterol. [40] The
stable pharmaceutical product according embodi ment
39] TRSabdeiel c&tfcﬁ%r&ﬁ@tr HBREHE I RbodiaRATES], vh&Bin the pharmaceutical
conpri ses about 2969g to about 3016g of [ act ose
compositipmestmpdisestabo 2P6Ws e @boztlt Y 61 of lpcipsapropplyidrateyssr abpyt 1 gyt about 2
phar maceuti cal product according to any one of
”gOfmﬁ%%Q%Fnents [1] to [40], wherein the effective anmount
of the adsorbent naterlal is the amount sufficient to

[40] ?ﬁees\(:ﬁ)ﬁlet ph%ngcglgfé&%ré&g%édrﬁ%ﬂg Q&bodiment [39], wherein the pharmaceutical

composition comprises about 2969g to about 3016ug of lactose monohydrate per about 1 ug of

formoterol.

[41]  The stable pharmaceutical product according to any one of embodiments [1] to [40], wherein the
effective amount of the adsorbent material is the amount sufficient to prevent or reduce formation of

Maillard products.

[42] A stable pharmaceutical product comprising:
a) apharmaceutical composition in the solid state comprising formoterol and a reducing sugar;
b) an effective amount of an adsorbent material; and
c) a sealed package substantially impermeable to moisture having an enclosed volume within

which the pharmaceutical composition and the adsorbent material are situated.
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Mai | | ard products. 30 [42] A stable pharnmaceutica
product conprising: a) a pharmaceutical conposition in

wo bw4gad7ed state conprising fornoterol and a reCUCBR@4/002249
sugar; b) an effective anobunt of an adsorbent
material; and c) a seal ed pggkage substantially
|nperneable to nD|sture havi ng an enclosed vol une

1 0B O R RS SRR 2PeRR ot

ﬁnmuﬁ@ﬁﬁ@@ﬁ&004/002249 -11 [43] The stable pharnaceutica
product of enbodi nent [42], wherein the fornoterol is
fornmoterol fumarate di hydrate. [44] The stable

[44] (hastable phdrmeutigul prdtat ofdither dflembodifergn{d@tion{esii whérdid the reducing

sugar isf%%lss[f}]éq?' %%mé&(e%cgdp 08%%8?1131 opléc%%{é%lgcgots%g aro&ia,f%%gtége? hgﬁose, xylose,
cellobiosg mietifdgse,gall anttoisiose. mal t ose, xyl ose, cel | obi ose,
nmel li bi ose, and maltotriose. [45] The stable
pharmaceuti cal product of enbodi nent [44], wherein the
[45] (Thdsablaghsmnganticabplodct ofembodibizn{ [46] whéreinshebiieing sugar is lactose.
pharmaceuti cal product of enbodi ment [45], wherein the
reduci ng sugar is |actose nonohydrate. [47] The
[46] dhabbiee phamamoticsl prodict pf entbodimenf [48vhe tinelnt refudbis, sugar is lactose
rein the | actose nonohydrate is non- mcroni zed. 15
" The stabl e pharnmaceutical product according to
ei ther of Enbodi nents [46] or [47], wherein the

e AR SRR o SRR RS, Ro0 Byt o
microniadgout 4g of fornmoterol. 20 [49] The stable
phar maceuti cal product according to enbodi nent [48],

wherei n the pharmaceutical conposition conprises
[48] dhesthbl2 fhgadesti@boruducBatbgingtfio bithet afdembodineinsd4atoe [<ma Iwhereln the

R TITIEAI ORI INEY R TP R L

0.5pg todbehRIug of kembleai.maceut i cal 25 conposition conprlses
about 2969g to about 3016g of |actose nonohydrate per

about 1 g of fornmoterol. [51] The stable

[49] MRaEEEIE 9%@@%@[ Rt ac%&ﬁﬁl"gdcb &fbddanehb s Mhein the pharmaceut1ca1
enbodi nent s wherejn the reducing

composyion cgmh%sgﬁa‘tﬁg} %468%@03'1})% 3Qkoug Bg@gtogpfn(ﬁwpydrate per about% ug to about 2

pg of formoterol.

monoh;

[50] The stable pharmaceutical product according to embodiment [49], wherein the pharmaceutical
composition comprises about 2969g to about 3016pug of lactose monohydrate per about 1 pg of

formoterol.

[51]  The stable pharmaceutical product according to any one of embodiments [42] to [5S0], wherein the

reducing sugar has a mean particle size of about 41 pm.

[52] The stable pharmaceutical product of any of embodiments [42]-[51], wherein the pharmaceutical

composition further comprises a second medicament for treating a respiratory disease or disorder.

[53] The stable pharmaceutical product of embodiment [52], wherein the second medicament

comprises an anti-inflammatory, a beta2-agonist, an anticholinergic, or a combination thereof.
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30 [52] The stable pharmaceutical product of any of

enbodi nents [42]-[5 1], wherein the pharnaceutica
w@eovpoei7ei on further conprises a second nedi caP€nGBR@r/002249

treating a respiratory di sease or disorder. [53] The

stabl e pharmaceutical produgb_of enbodi ment [52],

wherein the second medi canent 35 conprises an

[54] Zfr:]}telsié k pLars accu e 1}0%3(9 g)%ﬁ;%o %.glgen{ l;jst?,l H&’%Freg]fthe %—mﬂammatory comprises
a cortic29€-4id 10 Zelpﬁﬁbﬁlﬁaﬂ 00410k 240 modifigr.[ 54] The stabl e
phar maceuti cal product of enbodi nent [53], wherein the
anti-inflammatory conprises a corticosteroid, a nast
[55] ChHelstable @hzisrh:ia@@ﬁcal prodact bémiﬂﬁ:ﬂﬂﬁeﬁh354h0&b1feinﬁhe cdriidobterbites selected

st abl e euti cal ct of .enbo n 54]., )
from i 0 ForB PR RS o e PP flen Sl RGOS it ftuicasone
propiorgtepbidesvaids) tktiongthadonerdinepiasae erddnisas Betarhdth-aci cualisone

fl d
desamiiEerg e s b Ay RELBIIS B BB BAIPE pr cani Sone,

bet anet hasone, corti sone, dexanethasone

SR e L R S S e

[55], further conprising fornoterol. 10 [57] The

7 ERas UG Boave PLA o] TR aBRrR copgjenpis cicesonde.

st abl e pharmaceutical product of enbodlnent [57],

rth o ected fromthe .
551 e R R R S AN 3 BB Ob gt Py i
selectedafinein glgnmp @omdisting 6f fam@}erol kirafoateadiberphakirsiaetstdl.c al
product of enbodi ment [54], wherein the nast cel
stabilizer conprises intal, tilade, or a conbination
[59]. tThesiebit phdrfiBdeutitutpotiad bPenbodinteaic{S4], ivberkinplicatase tellafabilizer
.enh 4], . wherein . the | eukotriene nodifier 20
“mm“%%ﬁggt§§§‘¥%%?$Pﬁ%Q thrg 80nt el ukast sodi um or
zileuton, or a conblnatlon thereof. [61] The stable
nace tical adi aent . [ 53 ereint
[60] pIth t(il)nl S%eutlcpai c‘i ?fo eanbo?l?nent w&%rsllrjl ecl\é\éﬂ(gfrée{l? ﬁlatlﬁﬁer
comprise zaa‘h]luh@t @ronielukas acﬁdnan @r zileotonpdrarcompinatidnthereafl , and
sal neterol. 25 [62] The stabl e pharmaceutical product
of enbodi nent [53], wherein the anticholinergic is
[61] Sihketable dharlﬁaactm’uctahﬁoguoo u{bembodnmeslt [63ilgwhbérein mlle&lieta@fagormt is selected

from thf %rﬁ% %ﬁ Slsttl'.tl%gO(%' lse%i%e €10 fm %b operol gﬂt%rolu %Igd s:agr?er ego

—

ar FTB.C e U
any one of enbodlnents [42] [63] mhereln t he
sQr nmat e S ct.ed f
[62] dle gta‘% arma et 1ca?f%r|océ%cb I em% 8181\?%‘5 [gglhw e mgl-éetangcho %ergm is selected

from the pane cfmhlstmgiiﬂ irairapoin htrameid tatrapiumdrorside,iagd a maxtae mlilelretoé
a bauxite, and a m xture thereof. [64] The stable
pharmaceuti cal product of enbodi ment [63], wherein the

[63] &lhs stahle pharmmadegtidabprodis:t dddording to any one of embodiments [42]-[63], wherein the

adsorbent material is selected from the group consisting of a molecular sieve, an activated clay, charcoal,

an activated alumina, silica, a zeolite, a bauxite, and a mixture thereof.

[64] The stable pharmaceutical product of embodiment [63], wherein the adsorbent material is 10 A

(Angstrom) molecular sieves.

[65] The stable pharmaceutical product of any of embodiments [42]-[64], further comprising a dry

powder inhaler that houses the pharmaceutical composition.
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(Angstrom nol ecul ar sieves. 35 [65] The stable
phar maceuti cal product of any of enbodi nents
wQ 2@dpApB2], further conprising a dry powder iPEEGBR004/002249
t hat houses the pharmaceutical conposition. WO
2004/ 105727 PCT/ GB2004/ 002249 -13 [66] The stable
phar maceuti cal product according to any one of
enbodi ments [42]-[65], wherein the sealed package is
made of netal, glass, or plastic, and the seal ed
[66] [Tae kalfje phamaeehital gddict anoidhe t@imylone of @niridihdntsd42¥E[65], wherein the

battl e, b a drum bo a an, i.rreqgul.arl e
sealed g e OS2t oy o el o2\ P pRFRR S e r ST g prowr
consistifgyf adfottyibagdi aenbsboxdihd [ah Glegulatiesiapal dohrinseal ed

package is a flexible |amnate. [68] The stable

phar maceuti cal product according to enbodi nent [67],
[67] \lMie steble phdi@adelitosl I_lii‘bﬁlclt affvinp af ﬁnbﬁﬂ&adnﬁr[mllr-[&glﬂgs’v}{efﬂlﬁhe sealeg package
. ers: a protective |layer, a heat seal able |layer, an
lsaﬂexg’?‘%‘/r%ﬁnﬁ’la repi nper meabl e I>/ayer | ocated between %/he
protective |ayer and the heat seal able layer. [69] The

8 FBPBlRAEB T HL PR GOt  AgEra 17l R e TeRbl aminat

compris8Dihfde lyersi ApotcoBaliidyer, haye tealabledaydB tad a B@lsted @tbefnlicable layer located

t he oup .consi St i of  al um num 15 copper, steel,
betwee’%‘?ﬁ%’,%[eﬂl‘%ﬁ?yef ?@f"%ﬂ%ﬁ%&a@ﬁﬁyﬁnd a mxture thereof, and
the heat seal able layer is polyethylene. [70] The

() JhERe B ERERG L bt RBGT BT Ray (O ST heRpiectveaveris

polyestezGh¢ mdiktutdimpairbible laprds ametal delectad frpmakkgbupaeasstihie bOaltu@inum,
ny one, of .enbodi nents.[42]-[ 70 wherein th eal ed
copver, S SRS, R dPSRGET O ) » EELE ety RBS e o T IR &

polyethg@len¢l ng, wel di ng, brazing, nmechanical closures,
mechani cal cl anps, or conpression. 25 [72] The stable
phar maceuti cal product according to any one of
[70] ahbsebleplRimackdthl jradukct offeebedimeinit69], wiacinmdeantistea impermeable layer
is ol .conposition has a particle size of about 0.1 mto
15 aulBylut  10m [ 73] The stabl e pharnaceutical product
according to any one of enbodinments [42]-[72], wherein

711 G5 T8: phaRiteReRtPradtelSeBiraing o B S PBLO U RS R0 gpeein e
sealed p3€kaferid herfifeticadly adslledl hythaatweadingitghdad, weldbgybdziog, nealyanibl closures,
di ment s %rg??#oh[ 73], wherein the effective anobunt

e ts |
meChan{?gbc?an’s’aoﬁgglP‘ haterial is that anount to prevent or
reduce formation of Maillard products.

[72]  The stable pharmaceutical product according to any one of embodiments [42]-[71] wherein the

pharmaceutical composition has a particle size of about 0.1um to about 10pm.

[73] The stable pharmaceutical product according to any one of embodiments [42]-[72], wherein

greater than about 95% of the pharmaceutical composition has a particle size of less than about Sum.

[74]  The stable pharmaceutical product of any of embodiments [42]-[73], wherein the effective

amount of the adsorbent material is that amount to prevent or reduce formation of Maillard products.

[751 A stable pharmaceutical product comprising:
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[ 75] A stable pharnmaceutical product conprising: WO

2004/ 105727 PCT/ GB2004/ 002249 -14 a) a pharnmaceuti cal
w@eovpaei7ei on in the solid state conprising forpPot/6Bei04/002249

fumarate di hydrate and non-micronized | actose

monohydrate, wherein the phayoaceutical conposition is

housed within a dry powder inhaler; b) an effective

adggagéhgxhn?a{cg al%gﬁlg(gsp[%ﬂ gn%ts@[cf s@te co?n %)smg 3 ea eroq ﬁ?ﬁ FaS &ﬁydrate and

Yeréi
non-migrenizesttlagiesshagehstizete, stheremrtd Idmenhcvtaica]mmpbmhnms dnisedwithin a dry
ry povvder i nhal er and the adsorbent material are
pOWderlHl?aleg’t ed. [76] The stable pharmaceutical product of
dnrbodiferting athatn] of anfadsogient mattenayhhar maceut i cal
C tign f L] h SECon
7 T3 Rpo Wt bEy SRIREBET, B RGeS 5T ekt has an
enclosed ivelugte aufithin v[zﬂielrth@dmlpbwda‘lmlpl'eodimtle &Ifsoxﬁaal’ﬂ @achtemahdre fitialked.
wherei n the second nedi canent conprises an
anti-inflammatory, a beta2-agonist, an
[76] difeis@blelpharmacputical pnodw;t obartiodmientfi5], whereinfthe pHantdceutiosl composition

further %ngmsgs J) {%g enggﬁh llfllgl’lng El%g?n%c trescf)arate nbn%%CFSS? é)g t('hg[)r der]

corticosteroid, a mast cel | stablllzer or a

) SR S St b B SR BESH Sy
compnses an gtiHef4redatbnyparbeta2-agooiap ao anha:mlnergloobr aroombiaatiorethereof.
furoate, trianti nal one acetonide, flunisolide,

fluti casone propionate, budesoni de, becl onet hasone
[78] diherstqtile pbarmacpmt@dhp'mdtm of bmbedratelm&[s?dh avhetain thesantieinflatfmatory

M

of enbodi ment [ 78], wherein the corticosteroid is

I T ct o

ol SRR ech b e o BhBoARRIPEE ) o b
selectegSrapp therdres consisting ot mbangtasone futoatenoibmeinaloue dcktenide) flunisolide,
ﬂuticas%r%é}?p]—(\g\ﬁtg?lgeul%%oﬁjﬁg gelglggtﬁ%?)}éeﬁ eﬁrﬁglan?é’l %}'e ois:%n%pn?e?asr% gleasone cortisone,
dexamefta$ane] hylwsorfisomg miethylredstisoboe)iaudrprednisodeiteon, or a

conmbi nation thereof. 30 [83] The stabl e pharnmaceuti cal

product accordi ng of enbodi nent [77], wherein the
[80] {det stabla glyminadeutics] predictaftestodimenh [[$lewhgreiu theconisbserbid ds ciclesonide.

of sal neterol xinafoate, al buterol, and sal neterol.

[ 84] The stabl e pharnaceutical pr oduct of enbodi nment
[81]  [Thgptableplearmaqeutidaieprodvct Qﬂ’mibpdlmegl [28]i whayeih ¢etoadt cefls@bilizer
pratropi um brom de,

compnstepﬁag ﬁ)eHlQ o?gggﬂﬁ%itﬁgth%i og combi nation thereof. 35 WO

2004/ 105727 PCT/ GB2004/ 002249

[82]  The stable pharmaceutical product of embodiment [78], wherein the leukotriene modifier

comprises zafirlukast, montelukast sodium, zileuton, or a combination thereof.

[83]  The stable pharmaceutical product according of embodiment [77], wherein the beta2-agonist is

selected from the group consisting of salmeterol xinafoate, albuterol, and salmeterol.

[84]  The stable pharmaceutical product of embodiment [77], wherein the anticholinergic is selected

from the group consisting of ipratropium bromide, tiotropium bromide, and a combination thereof,
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-15 [85] The stable pharmaceutical product of any of

enbodi nents or [75]-[84], wherein the pharnaceutica
w@eovpoei7ei on has a particle size of about 0.1 PECT/GB2004/002249

about 10m [86] The stabl e pharmaceutical product of

any of embodi ments [75]-[83}g. Wherein greater than

about 5 95% of the pharnaceutical conposition has a

ze of S ut.. 5 e .stabl e
LD e R R S R R
pharma&tiedl tatiivbisiol Hds]a-paiie]e sizeloeat@ut0. 138 to 4boH- 10l Oni zed
| act ose nonohydrate has a nean particle size of about
41 m 10 [88] The stabl e pharmaceutical product

[86] qae eralsle Plhrinfeatinl B@uCOST 205 bOEhHTaMcts][ 751 [8§18WhereiafhtR} than about
he adsorbent material is a 10 A (Angsﬂéogg nmol ecul ar

95% of Qxe@b@‘mafeggfal FoBPostiign hes agRgictrsize of |
according to any of enbodiments [75]-[88], mherein the
har maceuti cal conposition conprises about 2969

871 dbe erﬁblsgl?etea%\mqabm%tewﬁ%@wdwwae peymbegisipnts [lg -[8p]5wherein the
- e. [90] The
B i s e G R S L
[89], wherein the pharnmaceutical conposition
[88] %thaﬂlé r]’farrﬂgzat i ggﬁcalfzﬁgﬁﬂta e&:@orﬁﬁ%ltg an?%illgg%é(i}gbtoh%&hgiﬁ] -[87], wherein the
adsorbentoneﬁmaérsmIOfAJmmom)moﬂgeulam@e 20 [91] The stable
phar maceuti cal product according to any one of
enbodi nents [66]-[81], wherein the armaceuti ca
[89] dbepenie pha@nace@mpmrsfb@t deequfing kroany of gtagnghm@tsa[ﬁ o8B ohergin the

1
parme {5438 PR OI8O M 84 L SRRl o aon
0.5pg tosabyutcipe obforrestrotifumentesdifiyddte.[ 91] , wherein the seal ed
package is made of netal, glass, or plastic, and the

seal ed package. is selected fromthe group consisting
[90] @he statlophatreacedtichiggoduat adl’:dn‘d‘ilnb m(emlﬁ)ﬂdn@ﬂ[8i9]’, fvhereinalid pharmaceutical

haped contai ner 9 T har CELtIC
compos 3R BTGt PEH AR b SR APy THETEAY b Bpcbayd we t
about 2 LL% oBfolth®¥bbuBara@ ik diat e- [ 94] The St ab! €
armaceutical product according to enbodi nent [93],
mhereln the flexible lam nate conprises three |ayers:

[o1] Q‘h@§t951@ﬁﬁahﬁa@:e1l1tﬁ:)(ﬁfrodu@t d&&ﬁﬂm? ﬁﬂn@@h@oﬁ ARAime Po63-[81], wherein the
noi st ure i nperneab | ayer [ocated between the

pharmagepiigabeqmppgitipygragor affﬁérw oW 1gia lbant 80164g of lact% mgohydrate per
abmnlgggﬁ&g@g;gy PCT/ GB2004/ 002249 -16 [95] The stable
armaceutical product according to enbodi ment [94],
mhereln the protective |ayer is

[92] The stable pharmaceutical product according to any one of embodiments [75]-[91], wherein the

sealed package is made of metal, glass, or plastic, and the sealed package is selected from the group

consisting of a bottle, a bag, a drum box, and an irregularly shaped container.

[93]1 The stable pharmaceutical product of embodiment [92], wherein the sealed package is a flexible

laminate.

[94]  The stable pharmaceutical product according to embodiment [93], wherein the flexible laminate
comprises three layers: a protective layer, a heat sealable layer, and a moisture impermeable layer located

between the protective layer and the heat sealable layer.
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pol yester, the noisture inperneable |ayer is a netal

sel ected fromthe group consisting of alum num
w@oppaes72steel , zinc, iron, tin, nmagnesi um anPCEHGB2004/002249

m xture thereof, and the heat seal able layer is

pol yethyl ene. 5 [96] The stagle pharmaceutical product

of enbodi nent [95], wherein the noisture inperneable

I r
[95] gﬁ% %ﬁ%l? b%é‘l%%cr %ﬁzﬁgﬂ‘bdl{cg Zc]cor-cliﬁlg to %ﬁ@é{%ﬂ%@ %ﬂ%@%&gﬁg%rgtgftwe layer is
polyestanttbe moisturdieperb@algle klyerds palctahsyhecteé filoerthegrogadonsistigal eldminum,
copper, § l’l\é%lgzelgcté érgl? qj I1ﬂ ﬁg‘!(';&a{’: aﬂgﬁlﬁﬁ{%tﬁ%eoggaﬁﬁﬁquat sg‘fgt{]eglg)}e% J?slhe
polyethglembl e phar maceutl cal product of any of enbodi nents
[75]-[97], wherein the effective anmount of the
adsorbent material is that anobunt to prevent or reduce
[96] fTbe sraiile pimrofceiixial pradudt pieodbadinent [93]5wh&eih th mdisitde émpermeable layer
is alumi har maceuti cal product conprising: a) a pharmaceuti cal
osition in the solid state conprising fonnoterol
fumarate di hydrate and non-m croni zed | actose
7 RSP R g RAL PRI S B S SRR e porein e
sealed pm:kage i9 harntétlyallp(swﬂalrbyl heftabdmng, gzmng;)wewmga bfagiog,imeehanimalitidsures,
n 10 A mol ecul ar sieve; and c) a seal ed package

meChamscﬁJb atmé’ntgrcf”fn(/’ress}%er neabl e to noi sture, wherein the
seal ed package is a flexible |am nate, and the seal ed

[98] ggt\sig Phﬁ%%?r[:seut?cal Qc?ultcﬁczte ag \S/P(; er ITE en sl'tjﬂlj [g\ﬂ W erem ﬁle e¥f¥ct1ve
amount of the adsetbent2fatdrib0B thaTimownt tﬂ)bir@yepﬁm lre;dacmi)mlzmah ofMa'xﬂandtproducts.
of enbodi ment [99], wherein the pharnmaceuti cal
conposition further conprises a second nedi canent for
[99] WMdpigmaacmeispiiprcahctrcymdﬁmse or disorder. [101] The

\?\1}1 gbil mlg{%ﬂ&l?go 081? laxpcfle s%ﬂ& %ta% oﬁlg;q thge tter[)ljfgmlarate dihydrate and

I canen
non-micaertized ilavfdsemmedhydiate havibg b m2argppoimlssize clabout 41 pm, wherein the

an ereof . 30 [102]
phamaclsﬁaéa?? %%ﬂom?&g S%Prltlasgﬁe u? P%glrg%tp& %‘;di ic @h%} enbodi ment [100],
\bhar ﬁfentntehmoanttqf ai Hf Aamietler sievecamipr i ses a
e
%(8]%8 ?50%5 dslta?n g&;&ﬁ%ﬁ%&lbléﬁ E}QJ)I e \éherg th%as%aée&tpackage isa
flexible ﬂxmunh]c; andthe esatrd dpacke gt fof @] e,nclmpérvglumetvsh’@m which the dry powder inhaler

andthegc%&b%x&%a‘i&fapérgsﬂtu%te elected 35 fromthe group
consi stin asone furoate, triantinal one

acetoni de, flunisolide, fluticasone WO 2004/105727
[100] %@ét&ﬁ@&%é&‘é&%‘&ﬁpmdu%? of embodiment [99], wherein the pharmaceutical composition

further comprises a second medicament for treating a respiratory disease or disorder.

[101] The stable pharmaceutical product of embodiment [100], wherein the second medicament
comprises an anti-inflammatory, a beta2-agonist, an anticholinergic, or a combination thereof.

[102] The stable pharmaceutical product of embodiment [100], wherein the anti-inflammatory

comprises a corticosteroid, a mast cell stabilizer, or a leukotriene modifier.

[103] The stable pharmaceutical product of embodiment [100], wherein the corticosteroid is selected

from the group consisting of mometasone furoate, triamcinalone acetonide, flunisolide, fluticasone
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propi onat e, budesoni de, becl onet hasone di propi onate,

predni sone, betanethasone, cortisone, dexanethasone,

whyanoeoet i sone, mnet hyl predni sol one, and prednPGDGBR®4/002249

[ 104] The stabl e pharmaceutical product of enbodi nent

[100], wherein the corticosiroid is 5 ciclesonide.

[ 105] The stabl e pharnaceuti caI product of embodi ment
proplollage Q d’eso}MhI%r eICf‘]’mgé,?ﬁ%’ggo o%?on%tc an slgllrleég tam‘gligan‘Fr | Ser?sFHe
dexam@haadnieehxdhmolrnmmumethﬂbrepmsxdmct andfpreginisoldnerent | 100]

wherein the | eukotriene nodifier conprises

zafirl ukast, nontelukast sodium zileuton, or a
[104] climbsiablaphamatdutcad pfodfict 0F gmbiddenent HIB0 whireinnircetticogabid is
cwleso}@ roduct according of enbodi nent [99], wherein the

g‘f a2-agonist is selected fromthe group consisting
of sal neterol xinafoate, for m)t erol, albuterol, and

105 SR oS PP B P G et 3 e

compnmhmm,ttﬂaﬂe dirraanmbimetugrtherpofcon& sting of ipratropium
brom de, tiotropiumbromde, and a m xture thereof.
[109] The stabl e pharmaceutical product of any of
[106] eMsetblephirmadeddal prb@at of exiexizent 1106, wREeip el omkorishe madifier

comprifeg AR tksh Mol SRRl Ao of Sedini BN fosteof Ot of

any of enbodi nents [99] - [109] vvherel n greater than

0

[107] pa%tléltablr: gf?aéllngceeu 0 g PR Ic'sflgcrt ?%ér 1n§bo & b%%ggg?%],]_% I;]\'<1|.§18%‘etaZ-agomst is
selectedsfrarh the godvarcnmsisting otalmeterddinafoatzf foamyteof, atbieod an@ sdlmeterol.

[99]-[110], wherein the flexible |amnate conprises

three layers: a protective |layer, a heat seal able
[108] |Thgetable amaceum&pnodmt pHenehodiaeeit [€9], Wayrein theomstietinergic is selected
fromthbeto\{\legon Lhe iaocﬁl VEr ln? eetrlotr%nfjumt r11c(?m1 eat Seal akc)tlﬂ(le reof.
P GiPHY COrpIFR Of TAHEOPL gidey UanoRIm (romRidP and & g

according to enbodi ment [111], wherein the protective

l-ayer 's est.er the bIe ayer
5] 3¢Ste ool BROFE o5 A RE BBl B IR T AT s 0B
pharmaedutitd] nerhposition hqmefparts:lwe,of abant(. 1 jirh angbotii Ipmragnesi um

and a m xture thereof, and the heat seal able |layer is

pol yet hyl ene. [113]. The stabl e pharnaceutical product

[110] dateotable phprh@ce&fmbpkbﬂiﬁﬂ bf dny bR¢mbodinesnes [AO]t[ME9] ) olhesdinl préater than about

0 5 i ermsalela |salu num_.. WO 20 57
9540%5’9*‘%%‘6‘ %6%‘&@ tion hias & pafpye sigr of lesyihm.a H'asr?'l'i‘hceutl cal
product according to any one of enbodi nents
9]-],113 wherei n_t he xible |a eis )
1] s belE Ao bpromrbo L M PRI (ol whsreae flesile
laminatd 66T tHrek iyaBya (Rbte@VO QfbrTE Rdabsch ROk 1dydi 4dd a MbiR) ifpermeable

t he
layer located between the protective layer and the heat sealable layer.

A.'_"

[112]. The stable pharmaceutical product according to embodiment [111], wherein the protective layer
is polyester, the moisture impermeable layer is a metal selected from the group consisting of aluminum,
copper, steel, zinc, iron, tin, magnesium, and a mixture thereof, and the heat sealable layer is

polyethylene.

[113]. The stable pharmaceutical product according to embodiment [112], wherein the moisture

impermeable layer is aluminum.
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5 pharmaceutical conposition conprises about 2969g to

about 3016g of | actose nonohydrate per about 0.5g to
w@bwuatiosrg7 of fornoterol fumarate di hydrate. [ 186GI/GBR@®4/002249

st abl e pharmaceutical product according to enbodi nent

[115], wherein the pharmaceygical conposition

conprises about 29699 to about 3016g of | actose

[114] TRESIUE P@t ea<[% c?]'f’ ﬁ%gt g(icgng_n% taﬁgyﬁ;}g Ser ]bod%len L 99} /1131, wherein the
flexibledmnioste isrhgatisealedrbodi nent [ 116], wherein the

phar maceutical conposition conprises about 29699 to

about 3016g of |actose nonohydrate per about 1 g of
[115] fThe s@ble pdrmackbtidal A8 ucT ireomslingbd enypif ambedimerits 599]-[1[1 #hdhetin the

pharmgeiG Foros R RAEBY e et St et SLB0Eaf oie ancpplapate per abou
0.5pg tPEFBHI 0P RSN Funiaté @HERe.f Or mation of Maillard

products. [119] A nethod for preventing the formation

of one or nore Maillard products due to a chem cal 20

[116] "TRASHHIOPhABIMRRA o&ﬁ%@h&@ﬂﬁl@tto &ﬁbcﬂnﬂéﬁ@{lm Qubrb@he pharmaceutical
roduct and a re C|n ar, wherein the

composgiea comprésas $ben 296Prrlige 015 é B otlpctogemenopyripteraerabeut d ap to about 2
ition in the solid state conprising the

“gOfﬁﬁggggﬁnent and a reducing sugar; b) an effective

anount of an adsorbent material; and 25 c) a seal ed
[117] %g ktglgg gf?]a%-g%ceﬁt%tai Jityc ac@r‘ﬁ[n ﬁgrlal?od\g\ﬁen I ?‘# %greﬁl?lge pharmaceutical
composhi’(oa mrapmds aboatl Z%Wabdmt 60l 6ppdf Iabteseanismhjzrbate perab@rt il @l of
formoted & situated; wherein the nmethod conprises the steps
ormotegdl.” 'y positioning an effective amount of the

adsorbent material and the pharmaceutical conposition

sy B B P R 5o C e v

amount ©61ip adsiothentmanerid! isalths amdeinto mexenu an ralncecfiorrhavier df Meillardproducts.
wi thin the seal ed package; and (iii) adsorbing
noi sture in the package so as to prevent formation of
[119] @nmeetbed fooprevelting tha If(dmaqimnf ¢ &.mB@&Mail3 pradvetsript toacthemical
reactlona‘:}1 Oe:?gl% g%&htcag% %gbp a harmc ce&tlcgl%léoquﬁ :r glre uglﬂg Sugar, wherein the
pharmad:duh@il puodudﬂ‘ﬂbnaﬁﬁds’ 105727 PCT/ GB2004/ 002249 -19 The
L armaclzerlll’}{ce E‘Eclmcl) %sftf%n tﬁe sol?a%t % cq §1qsu't£%|}ﬁe gle%gagge%{ ahd a reducing

surprisrn UNexpec resen

sugar;

b) an effective amount of an adsorbent material; and

c) a sealed package substantially impermeable to moisture and having an enclosed volume within
which the pharmaceutical composition and the adsorbent material are situated;

wherein the method comprises the steps of:

(i) positioning an effective amount of the adsorbent material and the pharmaceutical composition
within a sealable package; '

(ii) sealing the package to form the sealed package so that the pharmaceutical composition and
adsorbent are in an enclosed volume within the sealed package; and

(iii) adsorbing moisture in the package so as to prevent formation of one or more Maillard

products.

[120] The method according to embodiment [119], wherein the pharmaceutical composition is in a dry

powder inhaler.
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an excess anmount of a hydrophobic material in a stable

phar maceuti cal product of the present invention
w@ipstieste7 al ly mai ntains the fine particle fraetT/GB20#/002249

a hydrophilic nmedicanent in the stable pharmaceuti cal

product. As a result, aggregation of hydrophilic

medi canent is limted, and efficient dry povvder 5

RO, AR - ARy e
an excap¥ aryneef a Mﬂltohmmnmm in %mbabidlﬂlagmcelmmaltpm(hmf ﬂierpréslant $nvention
substanﬁ%}l@ﬂﬂéé%%%‘% tehgrfﬁsge ?%g%l"él r@g{:}%&)‘%? % a} p%ﬂ%lng cgualg éli;g?e stal Fl 'péarmaceutlcal
producthe Ais e vesullt talggregation of lpfdmphﬂib medicathéng Gstlingifecmd efficient drg @owder

m
o 50 O OO 8o
promote;k cAkaughrmmt n@éblaaﬁwxdo egﬂm:bﬂms dmbmry ahd ce(rtﬁimﬂynoaﬁat@dmg to be
bound t‘é ?iﬁr# %}&ﬁ%‘é.ﬁ%@atg%a%e n?]?%%l' nggova b oy FllCVﬁC? {‘Wt t¥1ﬁ é)rotectlve effect appears

or in Erac
to occuhwyhbkndoin ﬂbde@ydmﬂﬁﬂi@meditanﬂentﬂ(heh ef forndtarolfiimaratel ditiidrate) are formulated

with an%gg:e?g afisint of ICith/dJ:D Plixaé%% Andt&ay é?chga% :g(tn%(b%s E‘q?% gscéescribed above), thereby

ornance S S d
limitingthelpaseitial ﬁomnmxttlmawf&m hydwiphitic nmmbanmm towhet ¢ffeRrl of XaBisH m01sture

vapor. ?‘Eg 9«{% %I‘ea%)( Lrogtﬁ)ctc] og'rrnlanrgclte a h@ﬁr it cl:,]oa BPO t%%ﬁyd?op%ﬁlc medicament

when C‘i’mmmnfewdshmowmmd@pmm mﬁelﬁalm infthevatisied of the hydrophobic
matenaﬁ %ﬁgéﬁ{ 'p?és%ﬁ% ug%htrl}n%nrh fr{d?? particle fraction a

cament reat | ng a respiratory
d| sease or disor der conprising the st eps of : (a)
r oyt di uti.c I hat I‘J S
[121] gxrglﬁtg(?d rr%gse ibs @?a \ ﬁlbélg %meﬁ)ag%:#ep racé 5 Oé) Rl meﬁlcaéler?t for
treatinghy@hpbpibniyldlssamddlstadgmonmsingthesteplsmﬂ ng sugar; 20 (ii)

ef [ ent material; (iii) a
@ ?Febgﬂ;’ﬁfed géa{f(%agcgl@%gﬁ?d%tttlﬁglcﬁgyg r%ﬁ%er neabl e to noi sture
avi ng pharmeerutica eenpositionmeomwmistngitire hatdiophilit nedicament and a

i cal conposition and the adsorbent materi al
gérhg“s{?g%%t’ed and (b) contacting the hydrophilic

fiBdi c amefitctivnamdvet phrardwdeat mgedal;,conposition with a
f th
e e S T
within whichsthe phatmacputizal coifmesmm dnd theafisogydptmateania tre| i@4afed; and
\[e&g%c?hér_ﬁ% kﬂﬁderl;%lﬂll deLH%HAa}r tg[g ﬂ{e% AL aI‘mlhgal V\%népo(gﬁ“rzgn tw%tg a hyé.rophoblc

materlalbet a2-agoni st is selected fromt he gr oup 30 COI’]SI sting

Wherem[ 2%?!& %E@ﬁ@k@gﬂ@%@éﬁ’to {hg 5@&@'{1@ n\%ﬂ%‘aﬁi is @ eﬁst %r ol .

hydr ophi li ¢ medi canent is for not er ol . [125] The

[122] F}"Fﬁé Hl@tﬂ%@éfeﬂﬂ%dl enﬁﬁ'?ﬁddvﬁ@&ﬁ%ﬁa%&é%mﬂ%%“ cam"é‘r?er ehll n%%%]geom'st.
VO

—4([)

-

dro erial 1s a Bi ¢ redr ¢
for treating a respiratory di sease or disorder.

[123] %Qgééﬁgéggekbgﬂeﬁ%%l%g&g%g betég-ggonist is selected from the group
consisting of salmeterol xinafoate, formoterol, and albuterol.

[124] The method embodiment [123], wherein the hydrophilic medicament is formoterol.

[125] The method of any of Embodiments [121]-[124], wherein the hydrophobic material is a

hydrophobic medicament for treating a respiratory disease or disorder.
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[126] The net hod of enbodi nent [125], wherein the
hydr ophobi ¢ nedi canent is a corticosteroid. [127] The
woredohoos7of enbodi ment [ 126], wherein the corti POFGBR@MH02249

is selected fromthe group consisting of nonetasone
furoate, trianctinalone acetgpide, flunisolide,
fl uti casone propionate, 5 budesoni de, becl onet hasone

[126] on n@l{)ﬁ gfa %ﬁbodﬁ)n%lg ngt‘:orﬁ I'Clnglh m&% ngﬁcho nr}éf*dég oreﬁtI 1S%§cgrtlcoster01d
and predni sol one. [128] The met hod of enbodl rrent

u2n b Gl sl bGP R B TSR b5 roue

conmstmﬁ‘mﬁmnmtatsbﬁae ﬁlﬂiateotmﬁmlhgddnecmhoinde; fiuaisaide Alluticasone proplonate

budesoni%emf)ef’[-) DiekieS n%ﬁ)éopﬁ%r}a eo]%fle%qgsogﬁ et%?ngzlﬁsrgge cé'%l%(f%ga examethasone
hydrocdrtiseilg, ﬂeﬂﬁzﬂircdnmblenelamprbﬁndm;&ﬁb.ophobl c material and the
hydr ophi i ¢ nmedi canent have a particle size of about
0.1 mto about 10 m 15 [131] The nethod of any of
[128] &hbadihog of anHodldeht [[128DWhersih dfeebiticopteait] é cidlésanidabout
95% of the hydrophobic material and the hydrophilic
nmedi canment have a particle size of |ess than about 5m
[129] [Thakthddef g tof etbaiiments)121]-[£280dicnsmths rdtib 21 hydrdphbbic material to
erei.n the edu n r el ected fromthe. 20
nydroptfihaicaiis ol o 147 Boul Bgiccose. nannose.
galactose naltose xylose cel | obi ose, nelli bi ose,

130) - e ok of Ssadt bl AT B RSt B o E Hsgigh and the

hydroph@itc thddichneiittaverepdrtide gite efabadDrgunt to[abR3B]10 piwher ei n t he
reduci ng sugar is |actose nonohydrate. [135] The
met hod of any of enbodi nents [121]-[134], wherein the
[131] Eﬁsmleibedhbf ampoBermliaddiments @2 le}{{tié)m wherein gredier tmanahmt 95% of the
nsi cul ar SI ctivated cla
hydroprg sl b S repafi tedpariinE e Pk ik o I8 fptont o

bauxite, and a m xture thereof 30 [136] The nethod of

321 Y wPhad SRS pEER et sl bt & R SER Y Stted from the

group caditinpdfiaatbsqfghrbge, Minnesd) gdadimeatbaliodsd tylofeldibbiosshmeltibiose, and
Ttot .t he pharmaceutical conposition is 35 housed in a dry
maltotripSSoder i nhal er. WD 2004/ 105727 PCT/ GB2004/ 002249 - 21
[ 138] The rret hod of any of enbodi nents [121]-[137],

el e R e P

flexible | am nate conprises three |ayers: a

[134] The method of embodiment [133], wherein the reducing sugar is lactose monohydrate.

[135] The method of any of embodiments [121]-[134], wherein the adsorbent material is selected from

the group consisting of a molecular sieve, an activated clay, charcoal, an activated alumina, silica, a

zeolite, a bauxite, and a mixture thereof.

[136] The method of any of embodiments [121]-[135], wherein the adsorbent material is 10 A

(Angstrom) molecular sieves.

[137] The method of any of embodiments [131]-[136], wherein the pharmaceutical composition is
housed in a dry powder inhaler.
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protective |ayer, a heat seal able | ayer, and a
noi sture inperneabl e | ayer | ocated between the
w@embaet’zve |ayer and the heat seal abl e | ayerPCl/GB]04/002249
The net hod of enbodi ment [139], wherein the protective
| ayer is polyester, the noigture 10 inperneable |ayer
is a netal selected fromthe group consisting of
nesi
s8] ST orRRRRRodhES 128057, khdfn ndselles BRPIET Hiire
polyethylene [ 141] The met hod of enbodi nent [140]
wherein the noisture inperneable |ayer is aluninun1 15
[142] The method according to anyone of enbodi nents
[139] [TR1jetfod4f pmbadieens (138}, Iwéels'elaheﬂie)qﬂﬂ@lam@ﬁatd c®mprises three layers: a
S | u
protectl%g [aggll 5 ﬁ@dlt Léﬁﬁﬁﬁﬂggﬂd arpc?/ Olllsjlﬁ ?ﬁelrse ngﬁe e%dr%e % Yer l%ﬁgag:ﬁ_}g)gtweg} e protective
lmwrmnbh®h®$sabﬁek@m43] The method of any of enbodi nents
[121] -[142], wherein the effective anmount of the
adsorbent 20 material is that anpunt to prevent or
[140] rldeumtholl of embddiment {130k whéramndhqyrrodetve ayer ik pblgester, the moisture
imperm \/\%?% ﬁ%r% ﬁ% tgjr']s%tef:tgc? fr%;r%lt}pe c%c?u%tc%%sels ing fﬁf %lﬂrgmmglx?eog)g?r e%el zing, iron,
tin, magegiamaingd agniioi thtﬂmf,sand iheeyheat] seadatibelapar dspolfethyiene.
conbi nation in a single enbodi nent. Al so, various
features of the invention that are, for brevity,
[141] Jés orethod df embadingent 0k whereih tize soistgleémperimotilevandr is diliinum.
al so 25 be provided separately or in any suitable
subconbi nati on. Furthernore, numerous terns and

| [142] e awtnd acerdinsd athomewg bobridinéns [1REHa41], Spedh ficsalddgackage is

e 8 101 P 88 AP i 0T G AR B s, o

Cmnmfﬁhawnaceutlcal product or a nethod of the present
i nventi on does not substantially deconpose to form one
or nore Maillard products when stored in a seal ed
[143] Jhekwthed of ady of pmbaliéoentse? 1 123 wiskeimthe éﬂeaﬂieg are@sit of the adsorbent
Ieast 5
matenalqg hﬁkﬂﬁonﬁ% toz)llse@eﬁt%}' ?e'ii{l%/eh Qrle m)rg b:lls l%i%Jl odu?tf
Mai || ard product identified when the nedlcanent IS

Itis appﬁ‘é%fa%&ttﬁe[t Qértau?fégjrmleg of tﬁ iﬁlé}ﬁlgﬁj V&thcj'%res gig‘lcgag v d kg\%g mV\{hte context of

orbent materral at a I'sius
separatexgmbgbioents;7B9y 3len tetpramided imgogibinatibwin agsinglesastodBnento Mg various
P g;@% 0 4
features tl%qgvféén&&%ﬁz%érebg&} é) g%xglget%l%% ﬁw cor?t%it/_\% Qia ylﬁgf{ g er;r:l‘?eodunen’t may also
be Pr0V1§e¢ ssparatglyeor of anylywitablerstibootnbinatidn. a  phar maceut i cal
conmposi tion inhaled into the lung of a patient that
have an aerodynam c di aneter of about 6 mcrons or
Furtherthers snulneTtve tetmerdhrragsiace wediieughout the imstameSiecifinagion and Claims.
aled into the lung of a patient can be approxinated
P@ all particles greater than 0.5 mcrons using the
foll ow ng equation: dps = dps P (1)

The term “stable” as used herein is intended to mean that a medicament of a pharmaceutical product or a

Accordl1

method of the present invention does not substantially decompose to form one or more Maillard products
when stored in a sealed package with an adsorbent material at 40 degrees Celsius at 75% relative
humidity for at least 5 months. For example, there is substantially no Maillard product identified when
the medicament is formoterol, and it is stored in a sealed package with an adsorbent material at about 40

degrees Celsius at about 75% relative humidity for at least 5 months.
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where: dpa Aerodynam c particle dianmeter, Itmdps =
St okes dianeter, jimp = Particle density, gnfFcnDl 10
wa\soowgexi2her ei n, the term "hydrophobi c mat eri aPCT/GBR@n©02249
to a pharmaceutically acceptable material that tends
not to conbine wth water, _66_is incapable of
dissolving in water. A particular exanple of such a
As useﬂlae}* rhé:tteorfn hérgclg %Q&Poég 1so|:£rl?ag !cé:rglgun Qli%efrc%&a'gé g’tqﬁe pagtlc?es ofa
phannacmltlctaﬂ caspiosition d],haled opto tho vt aboprtieftubad dve,anabrodymamid diteneter of about
mlcmtr(l) &£|nalone acetoni de, fluticasone propionate, 15
Btde€dni de, becl onet hasone di propi onate, prednisone,
bet anet hasone, cortisone, dexanethasone,
hydrocorti sone, nethyl predni sol one, prednisol one,
The “acdyhaago diagheter et @ medisameny thhalphivky the hmgef 4 pdtiegtaan b¢ approximated for
I o]l mceuti cal
ol pecti s BB By B BT b B oot - A used
herein, the phrase "pharnaceutlcally accept abl e”
refers to gy entities and‘ﬁonpositions that 20
are phyS|oI8g| &% 1 ?ﬂtolerable anH do not typically
produce an allergic or simlar untoward reaction, such
as gastric upset, dizziness and the |ike, when
adm nistered to a human. Preferably, as used herein,
t hedgneT mm"ﬁﬁﬁ%%’m‘# cal |y acceptable” neans approved
by a reguiasetr JPW& ency of the Federal or a state
govéentierfitokegrdi Egﬁfsﬂﬁ in the U.S. Pharmacopeia or
ot hey @eﬁ@ﬂ&hﬂ?ﬂ$@cm@%mied phar macopei a for use in
animals, and nore particularly in humans. 25 As used

herein, the term"hydrophilic nedicament” refers to a
As usedrherting thederm “tydrephobiganatsyialiiyelons sa Mmaceutmally elicensdilematerial that
tends ndh t'th %@fbﬁ{e ‘Wi Mrt 4G aﬁé éﬂmsgl gﬁ{i&&ﬁ%ﬂ}ﬁ eofsucha
avin i cations relnlsa ea-
materiakiga %ﬁlp medwrn%m fatreating greppirelpn] dlse@m @r distrderesuoh a5 2
cort1cosEs?d'f@ e%n}nXm@tago%WﬁlréaQe Eﬁﬁis&lﬁ@ %;ﬁﬁgéf&ierﬁget&ﬁ@@ ﬁutln%%ng El%gmnate,
eréi n means a car boh ydr ate suc | act ose uco
budesonyidenbrelpaethagnie diprapiamatepgpdniseee, betgmejhesong gq:rpmp,cﬂ@éamethasone,
hydroco?f?sbﬁé 916@12 predﬁfsolgﬁfl En%thﬁkd?&fé &a@stonﬂg des a9e ﬁy&éﬁﬁaﬁfc lnfbrial can also
and I's a reduce a netal 1on to a | ower
be a carggjod exciment & m@chﬁut@dmm@s@mnavlthéh@mmmc msflicpent.
present invention, the WD 2004/ 105727
PCT/ GB2004/ 002249 -23 redu0|ng sugar is |lactose. Mre
As usedﬁlg};em the pbqaﬁes}'phquﬁ@:e\at@g]@chp@tablg rgfery tg molpepleygatities and compositions that
are physﬁ@&k%ﬂ;dﬂbﬁ'a%le and! &Jhcﬁ@pmﬁ@%%dﬁ% aMrQlQ br S gg{c}%actlon such as

t her| ands) he particle size of the re

gastric u@@?@ éime@m afskthe movrhea@émwswresm 2 lymagino Brefesdbrps 1f5¢ctiwrem, the term
"pharma%QfﬁHe{Hchéﬁ‘aﬁQ ! rﬁé%ﬁé‘éppl%%ﬁgy a régﬁpé'tcﬁp Qééhc;pof HOFeQerA RBP4 ate government

or listed in the U.S. Pharmacopeia or other generally recognized pharmacopeia for use in animals, and more

where:

particularly in humans.

As used herein, the term “hydrophilic medicament” refers to a medicament that readily absorbs water, or
dissolves in water. A particular example of such a medicament having applications herein is a beta2-

agonist, such as salmeterol xinafoate, formoterol, and albuterol, to name only a few.

The term “reducing sugar” as used herein means a carbohydrate such as lactose, glucose, mannose,
galactose, maltose, xylose, cellobiose, mellibiose, or maltotriose that undergoes oxidation and is able to

reduce a metal ion to a lower oxidation state. In a particular embodiment of the present invention, the
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150m from about 0.5mto about 100m from about 0.51im

to about 45m fromabout 0.51limto about 5 25m from
W@aboutio02bm t o about 10m from about 5mto aboRET/8B0o4/002249

fromabout 5mto about 315m from about 5mto about

150m from about 5mto aboub3l00m from about 5mto

about 45m from about 5mto about 25m from about 5m

reducmg g%%%’fg T%:to%? %: g)g{{f @1?@;5‘ Ehe]r?mcir?g a@%ag i’étlicéc?’sg ?n(_c)) oa}ggﬁtﬂg such as

RESPITICREMLOO oM B oVieghdl) e Methealonds). The Particle sloemﬂh@mﬂucin'gnmgam can be

from at g ot B ST T PRI BERROb: T o3 P © Pl Sout

150pm,FRniibodE015 i to2dbetit1 080 Fronk 5800 @G to AW 45& , 8884dbout 0.5um to about
100m from about 25mto about 45m from about 45mto

25um, fa%abous@ém tq ahopt Wpew dromsghopis npiesheut 330, fompaboutidpiatto about
4

315pm, ééﬂata?oilg?ﬁﬂttct) %b%g 50 gﬂ%ﬁ?@%{ Ajgggo%bt% ?@g%&’[ ﬂ'(gzq ouE 5 ;ﬁﬁ% about

45pm, 13diH ayouf ﬂmxtcedbouttZSmmOﬁom ebab Sun td Hong l(mnoﬁ'omlabout 10pm to about

3500 B AW SRR & mBUEO B L Ropir DT apfl On o

about 1003:4) fidaY dbbetl 10uite @odusmuho Bonhbod!1 09O abul 185 phﬁ ﬂ*dﬁll aB&lit 25um to
sugar. need not be mcronized. The term " Mai

about 3@%@ dioprabgyl 2qumde phork} IS Pmpem §bqus d3um m@aerclﬁgwnmtn ghout 25pm to
V=W

ot 10 R BU i, RERSLE1580 1L 18, L S2 Lpos simc

about 3 Tyen, fremmbbigdajuado grukEgeth, ﬁsm aba 451en &i abouts Oﬂma,rﬂront zﬂaout 100pum

to aboul #@ %1?1% guES 12)8 %?C[i??lg ﬁIS E%: ﬁ(térg gfzpd.\: ZO u bSt I&w Iirgﬁ)éibout

150pum maaybouhoso;ﬁd,eﬁ@ﬁ abivat Blopmab st 31(5pnpfr6§1tab6ut 3aﬂdn to%bout 350um. In
sel ected from.the group conS|st|n of bottles, bags,
particulafy themseessticlasiee 1 phauhiHar | 4lse Higsedhome suasr aese g0t hepmigronized.

The tenﬁ aMtaillGMl ;ii‘édu@mﬁ)gdeﬁﬁ&%m 1hB8s BRERERclsThA a&%ﬁ&%@ QR faillard
| exi bl e pack an overwrap) and it

reactwnrﬁém?fr%?@tco i%éhwﬁlrcmsi %ﬁrﬁltﬁlﬁerewfew@ursf t he
peopl e skllled inthe art. In general, the flexible
package is constructed fromflat reel s of |aninate
The terrp ﬁ%leg%c kpgsT avered hergip UPGRSIE cReFIPRYS aeelen efmtdner Gatinwbstantially

imperméabldd etoRelire) OF 6 GxkniIE B keal ACHHIRIgE Bay IbB hﬁd@oﬂ?ﬁ&h 3@5‘38,&&‘ plastic, and is
s of sealing and cutthaggFor exanpl e, as shown

selected; fFPn‘Eﬁhs grogp zonStSH%g of baftlesy bpsicEugdorsand ieayiorly shapad poptainers.

In a parli¥iRe %ﬂB&Mu&xtfth@gdcmg% AR AGE o flediBle Mfﬂkg% @ gda{n){)verwrap) and its
powder inhaler 20 and a nol ecul ar_sieve 30 enclosed in

manufacfuripgriyyell withindhe kngwiege of daqnseple skilladip thearivigarnrast the flexeble

packagd1R 6dB@EddFr RO kb CIr @fhihdi O d folfed bEGher@ise Fdr¥d wc&dmg to the
material that is curled around into_a |ong tube and

an
packagiggequipment technglogp it paskage P getner erelieg alldlﬁ’éttlé&§@§ gDl as shown
in Figurk D&thé saRd E&ﬂt@éehﬁﬁ a subBiBntfallP SpetBibte flekibhd Rick-2E 184n mﬁcﬁta dry

30 strai ght heat er bar that clanps the |'am nate tube
powder fnibalst 20 apd @ mlgcalar sigye 38 gﬁ‘ﬁ%ﬁﬁé W‘éﬁﬁ%"h(’q 40élre seplgg In this embodiment

the pacl&a@@ﬁ |c@1{strué§5jfr5rﬂ g fladsq Bpﬁéﬁb@ﬁi&t@ﬁ&l)that lstcuﬁédsé?o&ﬂtn%o 5 RBg tube and a
nti nuous tube into individual packs. a resul

seal 14 jsigpngd pyhegting Oreliing Hheicers 9§ the &ibe t%&theowhe TR Sﬁa}lokﬂ age fopmed by a
straight h@h@er%%hﬁ@laﬁ@@ ¥R UniAREubEBeSE gﬁcﬁaf&@aie%aaég@éonte% lti.c., the inhaler

in quure 3, the seal ed package has a

and the é‘ifB%’Flﬁﬁi‘qha‘lb K alsqRyisthsopiiaions whe Biodnduidral gacks oAs 4 mgsult, there is a
long coMMMu& R sen1 QA Mowm%dlé & s%ﬂec?&cf?d’k]g 2AEHE CREeal3 @2 &bBth ends. Also,

situated. The adsorbent 30 can as part of one
in Figurg 8, thegealsg piﬂka&etha&a espidn t%pene?ab@élw@hd@cl@@ow dewhipha dry

powder ﬁ]hﬁl‘émoadnﬁ %Hso?ﬁéﬁ@ 30/ a%e fituXed TR alifdPbentAdaB moldel ab Prfof one of the
nbodi nent a
plastic components, or could be provided in a container that is fixed to the inhaler. In this embodiment, a
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WO 2004/ 105727 PCT/ GB2004/ 002249 -24 seal ed package
is constructed froma flat reel of flexible materi al
wao bat/1052Turl ed around into a |l ong tube and aPGE&B2M4/002249

is formed by heating (welding) the edges of the tube

together. The cross seals 134are formed by a straight

heater bar that clanps the [ am nate tube before and
sealed pg%lzagé is S%%gr&?&t@&ﬁ gﬂfeﬁglf ﬁexdlng fn%{eﬁ%ﬁéﬂ tlsscurlntacpﬁoundl 1?to a long tube
and a sephierie farmedbyt lagng(ertding) tesdse af th& tibd togrtheth Ehagrold Iseals 12 are formed
bya streﬁ%ht H;Ja er%%ctgat%ﬂgrtpts ﬁl% lﬁﬁﬂﬁg tu?f)g ?éfg:g]a%n% Q%er?)% qgclgagéjgonte]n sh ®also cuts
the contamouﬁrtdbmgtoundmﬂlal ga&s rﬁedz rsstuaghere fs atlbneg contimtoas seek 14 down the middle

be f I or crinped, and may i ncl ude

ofthepggf(agg{hec o.ﬁ]seals lé%tboﬁie‘é e formed by heating (wel di ng)

or by the use of pressure sensitive materials. In a

Other se%ai'led pac hed t%e%grha fludte tI]neorelzc cl)r &8ss Qeags  accord, aglorlﬁé c?esggga s¥1ape of the

ressuré an
containdy] wigtlemgy lorrﬂqn sxlsatr srimped; andtradyrindlinke gugseisd e swls ctha\yxhe famed by
. re.then al heatin A .fl exibl eaI
heating ?vgeq%m% a? Yglu uger ot? eﬁseur% en%ac matenaﬁ a\i}a nl%rtg% 6, Ct'%hegf?emble

laminaté¢sanayibe forkedwesiag heaty pressure myl@esaouﬁm aric blissars m&pod{ets to contam the
product m#‘wﬁfcﬂ%rfﬁleﬁaéfale%% ugtt abl e, whether flexible or

e Fovi ded That the 15 encl osure chosen is
substantially inperneable to noisture ingress.

A ﬂex1b?e se%lecgl fjlac (r‘%gfml a:ﬁ(art?cu?ar Fa % %f]%atcicage %fw%awgﬂgau? S he?em l%[oweviir other

nateri a
types oflmcjloallrds or blmtms mdydﬁsultaﬂley Wéﬂhd:rdlp&lﬁle oThJEﬂemhlenprowded that the
ih be substantially
enclosure cﬂz)seggs sglfstan 1al ]%%DS p el? %%rr% E 20 The | am nat e

used i n meking packages generally COI’]SI sts of several

A partic%.\%ég%ﬁbelg IHP%H 1954 rﬁqﬁn ﬁ&ﬁ)‘ie %%@ec? éatcﬂaég ?sda} lafd na%?ﬂ%glggh other materials |

o rm an a par en

may als8 begatisfatterily erhplogadl. @kmh é;mtatnsus thatthelaminsiarasebe substantially
adhesi vely lam nated to each other:
anenn&%yete“ec't%{o\glpgwc?u oqg ayer , a heat seal able layer, and a
noi st ure i nper msabl e |layer |ocated between the
I
The l afl u%gxf #%kﬂl#&)gcgcﬁ%e@g% eer S%%ﬁﬁ%gs Ja} %@era? Eig%rg 131” fa nrza)sfsfélthelzc% extruded
or bondtd;jtggﬁt]e;ed tdd‘gtm\@eappe]anﬁy sirigle filen ¢fé‘§agn®te”N&m Qxample a suitable laminate
may ha\g%r?é %?éﬁg a%g%‘é%%? léa}rﬁﬁlggedf (? Lach Igﬁetp Er%%g&\;e ohft ggreg heat ﬁeﬁlgble layer,
and a mbigtate impergieatilé Bydragoated baweed tb@pm@cmweteofayer audthie deag seatable layer.
b I

Generalgﬁéxf%?s{wgé Xsh{}f% a?:%ﬁrg#%}%g%g&f) E:Eggéateﬁ%@é\x‘f%?eaﬁﬁ of th? f&g&? Ruamerous
materialijoznt eunsbsfot the drotetivd layed incbuding naps oaa bdwmmamh #4 palyester. The heat

a8 08 SR OB MBI LA b e,
PharmafléurL-té, B off A’l¢ahlli1)c (OmhmbngtquDMmbsdmdaB@anda wipplitss laminate film
having tﬁ.%@? .Is’po\%{eggr M&%ﬁa } (gﬁﬁl}‘!z}lfg: n;%lh%% (eslb %ﬂ? I(]pergc[hgt catalog
LMP-F Bm/éyHll)ayAdscs amtmr emtableslalmmte mmrmbélmblyee@eﬂﬂ!@n), alugiindgn foil (Sum)
and linegrgpxglr%fégsltkf %éf]%&ﬁyl%&&h%@c lv%f%glg @rgel t?[rg%ﬁ}é/érf crrl}g rehpc%ﬁ@g rlaminated together
using bonding layers that include polyethylene based polymers. This laminate is available from Amcor

Flexibles, Lund, Sweden. The heat sealable layer forms the inside of the package (in contact with the
medical device) and is normally a thermoplastic layer. A common material for the inner layer is

polyethylene, but other polyolefinic or cyclo-olefinic materials may also be used. In addition, specialist
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Fl exi bl es, Lund, Sweden. The heat seal able | ayer forns
the inside of the package (in contact with the
woreditaad72devi ce) and is nornally a thernopl ast PCT/GRY@®A/002249

A common material for the inner layer is 35

pol yet hyl ene, but other polyglefmc or cyclo-olefinic

materials may al so be used n addition specialist WO
matenal% gug g%% g)?lgrﬁ??r% aprgrssﬁe e ot O%ﬁ ?}'or lﬂréakglg ftﬁr%l%r L Slln 3 fo? %)((:arr]n ple, t6hre ionomer
umkrﬂkayémmméSURbYﬁhple, t he i ononer under the tradenane

SURLYN. The noisture inperneable |ayer is situated

bet ween the inner heat seal able |layer and the outer
The moxs’lutft impbn'medole Blybra'g' gituated hetwppentthe tleer heatjserlabialbydr add/the outer protective

ol | Ly used for

layer, al}gﬁ)r%x{i)%ls émpe[rrﬁ_p P&thle pE}ck 1§'umm ﬂl(l)é &mglﬁ)?/l #edg t}}%{no stsure

nnpenn%hahyee atifiouble an}goth@ ineteds aapdbd)e dﬂblemg sdileé irso thanshadts@nlako be

satisfact§ﬁ1t&/:1f1? Lot Ia:l Mjll ic;c’r} forélea%l.gllnggrlg f%ﬂlaf# e ?18];%300& 9 nﬁcrons Alternatively,
the barriét l‘aﬁa’r nady | ‘bv ﬁie’g&llzedtﬂ]m iaderipef tih, a;oer zimRyhafreesioet ot bithzedetals coated by

t|n iran C nesi r other .
vacum Qgohigh B ul el oo\t sl 15 » S SR Benth i Bihpg is used
as the maismnod iynpeicablsbget . I n a parti cul ar enbodi nent,

alumnumis used 10 as the npisture inper meabl e

| ayer. The outer protective |layer normally provides
The outaripppentive la'yemnamtally @m'vsiea npeort, annpbcpfesittemiej and ptadectibinfor the moisture

er ;apd general .robustness t .
imperm s Tt 0 R AR S & B ek B PR e L C R pfecive laver
is polyedtarysithoughsotheo nptesitle such ad pdpet gy alsdierusadat eri al , such as

paper, may al so be used. 15 The present invention is
i ntended to enconpass the free acids, free bases,
The preseal ivgentiams ireaendedid ememﬁgamhe ﬁwhcals,e?ra‘e bhases, saltsgdridesegd various

em. = h ?matefor ica d.i .
hydrate %oar }ng%l gFemlalydr e elan X0 such d%e(cjhc Jfed) an i é%u?ﬁrly directed towards

rect war arnac egb |
pharmagctiva[iy atobmauimfonndﬂaﬂqne nﬁsuolﬁ msdlcdmdmdnhirmrmﬁosmdhtbd:im cambination
with phargagcgzyl{w Legccl I’labqé) Q)J(%L I?ean {én W énre]ra nlcte H}?se S e%!lmtheart
acce Bter; ars ge era nown
part1cula:rly0&ﬁlosﬂ¢1tﬁd‘ edzﬂm\ms suhvh aapneser\&ﬁvq.sa r'Ehus; ab metl Yengint the term “formoterol”
ot her.. RARY eser Y
refers toha'.’g}' g?tﬁ%ﬁif :ﬁ%w? 1§<?nr1n§r%? (If;orr%gﬁegoﬁ, 6)? %el\f rgge ’r1p g§§h¥d6£§ ﬁf for%% terg’l ﬁptlonally,
pharmaczgtidal/@nipegitier cao tothpriseptnedighmerd or aveinibizesion of rmory tliay dnamedlcament.
of fornmoterol. Optionally, a pharnmaceuti cal
conmposition can conprise a nedi canent or a conbi nation
A medicamemtmray atsh be commwunddi wothrentiety ofadiitves; aunbnt surfaytasts soendsifiers,
ounded with a variety of additives, such as
andvehl%%rg?act ants or emulsifiers, 25 and vehicles. A
particul ar nmedi cament for mul ation consists essentiall y

Aparticgl%r Iggc{{%ag{eﬁtaf.rﬁg lat1o rcor%m?gk\ésse ffé{l@%&‘%%@{i’% e%%t oF R hﬂ% ?(ﬁ%% n}g

acceptatje sattor splvatdthcrequhmtmdb'l in gomtghdtipn wahbnwr nage nther. phafnacologically

active agents,

Optionally, the formulations according to the invention may further comprise one or more antioxidants.
The antioxidant may be selected from the group consisting of tocopherol, methyl paraben, ethyl paraben

and ascorbic acid and mixtures thereof. A particular antioxidant is tocopherol.

As used herein, the term “dry powder inhaler” (DPI) refers to a breath activated device for administering
a dry powder into the lungs of a subject. Dry powder inhalers having applications herein include, but



10

15

20

25

30

35

Optionally, the formul ati ons according to the
invention may further conprise one or nore
wa@pioasd7eant s.  The anti oxi dant may be sel ect eRCT/GBR04/002249

the group consisting of tocopherol, nethyl paraben,

ethyl paraben and ascorbicogcid and m xtures thereof.

A particular antioxidant i S tocopherol 35 As used
certauﬂ%gr%?l%tqyﬁ gg? th\e} gt%wélgi’%{}é\% ced%h %c%nél %Bﬁﬁﬁ ch of ?e%ﬂvgc?rth NJ; the
SPINHAIUERIprodiuded by Fisens| UKgthe RDTA}Wkﬂléprbducat by Glamﬂamthklme the

onrras o0 by AR bt B FOBROHAPER RRyeaty Affpocncea o

and the IAchHaﬁiﬂlbprbdhEedl'W SlEkBSrERK} G tues obly aSehok paticiPhrangpowder

Keni 1 h | NHALER produced by
inhaler lﬁ?%ﬁgphcfj}’@ns ﬁ%%ﬁuced by @ axoSmi t hkl i ne;

t he ULTRAHALER produced by Aventis Pharma, UK; the

o Tl e RO NN L —
hold mole@ules &f teet kubstzhaes ol i’tg/supfmladﬂnn s inmdn alneturé) an actiyity often referred as

« tlons,herenl t he ULTRAHALER. . Th er
adsorb e RRHERE  STTR S PRIl & HUAN PP ORISRt cabon,
aluminaSbHgite) Blﬁwcdah adoliba ssilich gelatnbletutlar stegesc antidaebelayay baukitd, dnd mixtures

b frml ecul es of other substances on its surface or inits
t ere°'i nner structure, an activity often referred as

"adsor bi ng" or "absorbing", respect ively. Exanpl es of
The preg&%v?aggr? ]{?ng %lilge%dqg l%rﬁ’gﬁ?)?(il c ads B?n? gﬁ%og}%g ar%cfpg{: aililsgfbrérqt’ for moisture
is well Wittty hs ordireity skill efdhecdrtisass mb]aiﬁdld @heyadad niakedruinittal choice based on their
ol f157 905 SHEBLERE, LSRR 8L TR oot o
well as @y ehictioréc chaf_gey\& khrrivd) i therd ctmdmt tbutlaﬂf tystsiol determiie the@ctual
effect1v%1§§se%nadntﬁ ?tﬂeg u?eeamffggtkgf thT eXeél ag% abent( a&é‘m a%{fetnl(a?rlopgtr}) Iofsture.

They mayxaaitoaepeatthepriotegys tultd aﬁ)mpbmdmr’sﬂmcis famdi Ouee qfoliegess foefinding an
effectw% %dePli%%% )agaamsgl\d%%lsérd/\ﬁoéug? R art]1¥>n 5 n S rbot{lll%egen% gac{ dﬁ%fl%e aéolll)té:d by people

hén BanGuct™ 700 erm
skilled ih lttes agtatd detbrmirgf theactial efiftet wenesa flartyladsagtieng ctirangly @nistingtor to be
hosen sorb

developﬁ%P t eufruglre a%aﬁne %1(\1{?1 ?laardn p%du%tt c%%ls‘,?g rﬂ)\p' ﬁlg%gtgxtsactgorr]ltof fhe
medicarpend pmi“redwtsdmigmmm ths pfesemdof rﬁhus:tm@f the tests for

finding an effective adsorbent against Millard

product formation is described herein and can be
There a@thomb@ds byyspmwhicha th2 @bsikheht reateriah cantie pagsent tirothe phamadentgcal product.
For exaltélg iestglg zlta,,]&gégrlg?rﬁ elget 1'11%3;20% Fd m{ &ap%}é/n%g ?n%{tur? lrjallt;lde m&rﬂff&%}&{ #to a plastic
componkntrofittteingedicalf detdae.| Alao dhqczrdsxdbmlt candve sredrposatedhigto a polymer mixture and
manufa%tﬁrtg Bl? géll n1r8] (sel%% ik el % nﬁ? %E%‘[\llfg é)%g'g éigxﬁ%eﬁecﬁg a&éégo%ﬁf cah Be
mcorpomhsldmlrto b ipelymbisoixinedin tlmadams,i aalsinglan ntaengp aeé&smbant polyme- mlxtures

ce r 5 I S

dislos RN RSB BB T 6 IRy B PR B A R e
5,078,90e and 4792484 dwhich ae mcpxipemted heremd»ymfmm&e imfhetr katiratiedi Afthough these

patents %g}ig;ﬁgfsuf%é% it %P gﬁge% ﬁma ge%og%% X leo rII%rL\[l ﬁlgs% pllas{ws cBuld be
used to shrehdiurg anigBorbem niategiajpaekiaghaygesefit inveatiche vFar&xan’Iiﬁe the adsorbent can

be Wlthl%ql cg{'lg'emn tthe(irf?ler(]liclecx)ledevice (i.e. housed in the device) e.g. the adsorbent can be situated

-

inside the cap or inside the body of a dry-powder inhaler (see Figure 3). Also, the adsorbent can be a
component of the device e.g. the cap of a dry-powder inhaler can comprise an adsorbent polymer mixture

(see Figure 3). Also, the adsorbent can be affixed to the device in the form of an adhesive sticker/tape
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i ncorporated into a polymer mxture in the sane, or
simlar, manner as desiccant polynmer m xtures
wale@sheed in US Patent Nos. 5,911, 937; 3, 245, BABGB2004/002249

4,013,566; 4,407,897; 4,425,410; 4,464,443; 30

5,078,909; and 4,792,484, whych are incorporated

herein by reference in their entireties. Al though

. & e ten r
compnsg%gﬁe z%dhgr%en% Elﬁ'tdm% ‘L: Qn%enau? ng ?e}%nri)e%%%a}atte frg'IP gl%td?,glgg 1%% %%closed
volmnebzéthimmmth@dwmeuﬁmatadéseahgvadébr bent rraterl al used in

the present invention. For exanple, the adsorbent can

be within a cavity in the nmedical device (i.e. housed
The adsbnbeﬂtktan dev/becie fhedonn oﬁaheadwd:@utrib@mpornaﬁntmanaﬁhashzb éclg. a self-adhesive
patch or t?{[ﬁ: Slgpltel(g%gg % %&}rgrrrlx%n%ﬁ ﬁ agﬁesp/t%%ém%: St% crhg gn\gﬁg Eeéte%t No.
6,103,185 whizhxoinenporaéd hanein thevafaenceingts entietyc ap of a

dry- powder inhaler can conprise an adsorbent pol yner

m xture (see Figure 3). Also, the adsorbent can be
The adsaifbentxeteriabofttixcinckatioceniaiso b theform of aremisatiére &i asporous sachet.

Althou%gtlr‘}% Pﬁ%&{e{;}eg V\Q Zgagsf'a/ 19 070%%['] rPt er%ﬁoggdf/ gé%lg acl%a%e; I,alltsachet clearly
has appbcaﬁoﬂ:séle&ﬁp Ehtaftclsorberm machéigared emnmerclaﬁy availaebie ﬁ-omenhny widpliers including

suscoll Mol 50 P0G 580" R B RSB S s
manufad¢tired fromrsgithaicifibems, sach @glokysmide of pnlgasteaﬁlmé ér- bdxdﬂeﬂnemef 5

Conune i ool 3k s oG Sy B TR o gt G-
from Saﬁ-eilo&pd.téﬁon (@hakah. apan) it Tyveb framé?(drfbuseaié (Iwnb(yndlen'f' i leahnd UK.).
Howevelr navsgl %nll% Sﬁlcll%:e%rﬁnta%}) e?gdc’ngrrﬁent %h ngsto? pp%n agc g %1% made ffom other
permeatjomotgsals &xhmaples ofAﬂsohbnnghrd selectsd ﬁmtl thmcmpsrans]sting oflmv]eom sieves,
activateg (glgags: %ct%z?tg&: Ecl)l sbﬁ egﬂgs | X a% Xﬂdtxg%ﬂe}?etes :?lﬁer&?% %%&mcﬁar
embodimds,dh@msmbaammml 1an@Ac(Angsavmb mbleyulansivésa ilhe afpwrnofiwierys to be

o SRR C I
used in tTnﬁ 3 aC fuﬁ DS e%‘@v&%wﬁ%&’%;pi‘ﬁéﬁo%ﬁ{éﬂg%% e&ge\r/g‘éﬁ EOr egﬂ%llgg}ﬁt)akmg into
considegtioretha hmymfmélslmem b@IaHSOIbcd shepoiestize of the boieyplasyueds aadthe internal
volume @Jfém{&&% I%§/ g %}g o? %’ re?%]? glg%tﬁ)ﬁ ea%g& 0. iiﬁrams to about 10
grams ofinielsri@rsicvesis hxe@fECilvmmat arfdgnore patipilaly, @Erams to ﬁboom 0 grams is

an effecﬁ € ?n? ot a&l%?eﬁ dsgeﬁg {éxr%e%lélﬁf W‘%rﬁ‘?e?&%ll}@q/%la;&/ev%gn %_i\)/glql manufacturers

For exagplie tAadHien (Salitindl Enmdbaariket aghdierulac siexeemiethe tsdda parge oﬁSﬂlponte

r f el .
More d@%ﬁ%@@&% ?nf(g‘gl 6%%‘8 tslﬁog%aelﬁé ggf ?1%‘35%[?&9&‘%%{8@%15{) dusgé ¢n be found in
the Mol eavies Ssiwsngniqﬁe Moiswice AndiOdsi-EastrsContralVpteraal 3 . ¢lagdps T.J. Dangieri and

S.R. Duﬁ&e, ;Z%?}élglgot Lo Lt g?;?dtzlo% (%act‘ {tf @Q)P%)tf ¥31. %,3535 @%? Wh?:ﬁ% incorporated

herembadd&ﬁh@nmtmttmty al is 10 A (Angstrom nol ecul ar

sieves. The anmount of sieves to be wused in the

i nvention can be readily cal cul ated by a person
The terrs f{éffd(:'évlb anwuttrd amadsprbfmagscialib eseld hereinlis ingpnilert to e@®mpass the amount

[ th u r ;ﬁg
of an adtschr St gﬁ{eegél tfz?ag is I?gets%gyp tr?o%% g@éﬁug? inii‘lgéélsglgtg%gmgﬁ% {1&&9 gﬁoducts The
effectw&'mhmmIEOﬁﬂdsdrbmt pildeage. onlamumbgranf factow, fncluding dii tmm”nf addorbent and the
€ I nv ent i.on bqu . t

m01sture co n£ ) § tfscﬁ ALacEuL 1ca1 ?r%d\l/lgts %I éersgtrl] %g%dgig%eva% ‘%ﬁ%ﬁ xtﬁ?cﬁ@gﬁ 8ble to
detenmm:iheeﬁfmmre amduardfyhe dds@begyt.ans to about 4.0 grams is
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an effective amount. Mol ecul ar sieve material is
comercially avail able from several manufacturers.
wo-o00405pl e At oFi na (Solihull, England) mar kePCEHGB2004/002249

nol ecul ar sieve under the trade nanme of Siliporite. 25

More detail ed technical infagoation about nolecul ar

sieves and their other industrial uses can be found in

I Taste
While t&%}g thMg: b%%#e@gnb\?? hncﬁ:Bmt%dug Hﬁd%@éjl%tl %ax%l %2‘.?1’6939 %1 nger&ton as applied
to a parbowdmrembddiReht thakofnit wllLlaamnda”stpmat@aous o@dssfons 4ki%@8xYifutions and
changes>,/2\# the gdrl%leand ggé SSO§é1r? a?& eh%ajb%hné) rF 1 Ignée.lel e(fa% gr%gh?cltsnanﬁsfnethods
illustrata(tunaytbemlﬁadaby tildsm:kﬂbdlin thaarethhdu't deperting édmhtbe @i of the invention. For
e u of an ad rbe
example 1{1@ egp%?sslty tf:n%%g {Hraté EIIZcSoéngrﬁla? (?lg g{hoseefefl Bmfa g%sé?pﬁ évhmh
perfornf substetiatin ﬂxefsmﬁ@fuhcttandn pfostaimaﬂs the Fimae w335f mecMBvoeeh@srmm mdsults are
w1thmt?1eso ggftplgntven depend on a nunber of factors,
&84 'RE 1t0 pe of adsorbent and the noisture

content of t he phar maceuti cal product. A person
The prets?,| I’c IiIlVeql ek Eae ge%{né:r u?%rs}oog Eg e cgs%{:}sg% tr}%? ?oll%g/?og, ﬂdﬁnetlertrlggrtexamples,
which ﬁ@ﬁéﬁlﬂ%ﬁ&ieﬁiﬂﬁv GB26 QDA 2 ZBe foll@Bingiixheplesd e prehmtbd in order to
e 0 A5 B B AR AR QM HOLBEE el 0N gy o
construedybodéever s litnhiep gwforoadtscape lof thbpresnmdmlventnmd t hat vari ous

om ssi ons and substitutions and changes, in the form

and details of the packages, adsorbents,

pharmaceutical products aEximpithods illustrated, my

]? reoma? ﬁeq’\éfgllt g?gn otsal%tlbllee Bhalt s bile o AP b § Reufnvel;ﬁ_g)?r It |t nigS

expr essl y |ntended that aII conbl nati ons of those
A. al y and\F Fnfematy Dihydrate and an
Sidis_tgaﬂﬂ_\ﬂ;@jm&he same funct| on in subst antially the
same way to achieve the sane results are wthin the
The additapkmedicanteat df thisexiaimple. cail beany nedeaient disewss¢doaboveny be
better understood by reference to the foll ow ng
1. Deaggreghte tactosqmgorehpdrk dermoterdl finharele déhydratey andi theatlditional medicament
(se %ﬁ%@l ary of the invention. The follow ng Exanples are
nted in order to nore fully illustrate
2. Adgbeth iheldctose mohaigiintnng thehdditimapmedenteni inipehg mixmg dfimeyf a high
she%iﬂ&%i d in no way be construed, however, as limting
h road scope of the present invention. Exanple | 15
3. MiPrapasition eingfblend@tfatdbeutPhainntes eut i cal  Product of the

g
t. Rob IR s OBRLE, 106 RS 63 aRi tib ST
5. Blenthie farmetetol Mﬁed@ddhatelvothahe adddlooa medicaméntfideiose mixture in a
blerf% npl e can be any nedi canent di scussed above. 1.
aggregate | act ose nonohydrate, fornoterol funmarate

6. Retdmhieprablnd tribe rehmeindetdif the blead intbelhighsheat mixer.
7. Blend for a further e.g. 4 minutes.
8
9

I

. Fill the blend into a dry powder inhalation device using a suitable filling machine.
. Wrap the dry powder inhalation device with molecular sieves inside a laminate foil overwrap (i.e.

package).

Stability Testing

Using the procedure discussed above, and ciclesonide as the additional medicament, a blend of
ciclesonide (19.97mg/g), formoterol fumarate dihydrate (0.3mg/g) and lactose monohydrate



(separately). 2. Add both the | actose nonohydrate and
the additional nedicanent into the m xing drum of a
whe@h/102%7 shear m xer. 3. M x conposition usi NBCEGB2004/002249

bl ender for about 4 mnutes. 4. Renove a portion of

the powder (e.g. 100 g) andoadd to fornmoterol fumarate

dehydrate. 5. Blend the fornoterol furmrate dehydrat e

[ XEMI

(979.7(@4@’e % g;ee%eb@gig%fn a%@?hrr i’?%'v&@l%ﬂﬁt/g% %d W a8 ﬁfrlleedre%%to 8 gventls
ULTRAMALER dsy povetler ianhalhtéorlﬂe@he Eﬂmﬁlhng(maclnnejandﬂl@dtdlcé wa.ﬁwrapped ina
lammatfe lf(;lf @)%fwrg%g t%(il o @%élss?egg §ebc§1%:tn lﬂl% f)rggu ?w%sr sqor 4i0%agdr£é§ Celsius and
75% rehatdﬁlmdltyg for V9 wpekslaed ﬂ]ﬁympm/dédegradhminaneamecﬂlewma} wditigthe

. r. . S s inside a lamnate foil overwap (i.e
fouomgg%k%lé?@@gﬁégabi ity Testing Using the procedure
di scussed above, and cicl esonide as the additional

medi canent, a bl end of
Colums: - rrot er ol ' f urmar at e dehydr ‘ng]ltlEf)ggiq%rrg;l a%ﬁg%fzg CPgug x 4.6mm id.
Colummtgmpérgtdreat e WO 2004/ 105&@%FieRCT/ GB2004/ 002249 -29
(979.70ny/ g) were blended in a m xer for several
m nutes. The blend was filled into an Aventis
Mobile ghasRAHamERitimy powder | Ifahamiociundsedtte(plbs.0g: 0205), 5% Water, 15%
filling machi ne, and thgce Iﬁ‘t ke was wrapped in a
| am nate foil overwap ‘W a nol ecul ar si eve sachet.

Mobile Phase Breodpesitionas st or ed 0 Adﬂnozimgn eeaate@m 0s ansot 750 SRéetonitrile

O

hum di ty, for 10 eks—and—the—arpunt
Gradlerg% ‘:a{)?el on measured by HPLG uEMlg |t he?od fol i ov@Bng
anal yt| cal conditions: Col unmm: (Hﬁil;)per sil BDS-C18, 5 m
particle size, 150nm x 4.6mpi.d. [Columm tlenperat urje: -
Ambi ent Mobil e phase A conpgsi t@on. 30£5pAmmpni ugn
Acetate (pH 8.0 0.05), 55%|Water, [15% Acdtonitrile
Mobi | e phase B conposition: [30QpAmmpni gy Adet atg ( pH
8.0 0.05): 750 Acetonitrile G adilent Ting Table Tijnme
Y%A %8 (mn) O 100 O 20 87 13
30 70 30
40 70 30
40.1 0 100
53.0 0 100
53.1 100 0
Flow rate: 1.0 ml/minute
Detection; 250 nm
Injection volume: 200 pl
Total run time 60 minutes

(time between 2 injections):
Typical retention time of formoterol Approximately 18 to 19 minutes
fumarate dihydrate
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10 100 0 20 87 13 30 70 30 40 70 30 40.1 0 100
53.0 0 100 53.1 100 0 Flowrate: 1.0 m/mnute
w®edoeaoi7on: 250 nm I njection volune: 200 |  TeCHGBRAWA/002249
time 60 mnutes (tinme between 2 injections): Typical
retention time of fornoterolggApproximately 18 to 19
m nutes fumarate dehydrate 2004/ 105727
Results£CT/ GB2004/ 002249  -30- Results: Only two degradants,
bove the reporting threshold, were fornmed on storage
Only tvegt de@esidartts, wleovRéhtegreporting thiestold, QVRR'R»rmed bn Stbragaat RHEV&R&Bntmn Time
at f %034 ea res
®RRD Y 13%%}{denir(i méaal%ﬁ%é"‘%gln%za%éfo A e sia] é’?lg;(t%egémge © ?‘t‘lﬁﬁd as non-
Maillard pendictg)o This dsin stack @ntiasy) tOG&iEgtadaItShtﬁit wid idertified vhéd el same product is

or e t 40 de
N T TR ——
largest éﬁmljadﬁntlobmedrwas RERRT =THE (1.420% g:e:al md&gﬁc&ﬁaﬁtorélhﬁ @0 d&flees Celsius

3 1. 42% ar oduct
and 75 W?é%gfeg ST as ]tEe éﬂ(l Querri an ‘sg%}})e?‘g?raﬂev?/ ﬁEFﬁ‘I‘IEﬁ ‘&)t/hls Stgblhty test are
shown iniligwoeit. an overw ap and nol ecul ar sieve. The results

of this stability test are shown in Figure 1. 10 The

above study result denonstrates that inclusion of an
The abeyd studpessult dmtoastfatﬁs tlmhohclukien eﬁdn&ﬁmnﬁ@aﬁahtynaraﬁ&mbl Ebstantially moisture

oo BREEEBL £ ) RERE 2B P S0 M o

formatigreengnring gzhvm@mechcmdt admeiuting agar RdWEy ptgvcﬁt@aileﬂ diie 1A contact with

caon er in )
R T R T T L
against ¥adlagkpradust Sfrhatioh causedioisBrineteto! aml edtbsalirsthe f@8dn0S 6f moisture.
Mai | | ard product formation caused by Fornoterol and

Iact ose in the presence of noisture. 15 B. Stable
Stpte plcgutig ihf-dtapar at e Di hdr at e

In this example, a pharmaceutical product having only formoterol fumarate dihydrate as the medicament
was produced with a reducing sugar. A process for producing a total quantity of 20 kg blend that
contains 5.4 g of formoterol fumarate dihydrate and 19994.6 g of lactose monohydrate is as follows:

Blending Process

1. Lactose monohydrate and formoterol fumarate dihydrate are screened to remove aggregate
particles.

2. The required quantities of each material are weighed out.

3. 5.4 g of formoterol fumarate dihydrate and approximately 100g of the deaggregated lactose

monohydrate are blended to form a “pre-blend”.

4, The pre-blend is then added to the remaining 19894.6 g of lactose monohydrate in a blender. The

powder mix is blended to form a final homogeneous powder blend.

Manufacture of Formoterol DPI ULTRAHAILERs
The final powder blend is filled into dry powder inhaler (DPI) components using a purpose-built

mechanical filling and assembly machine.
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In this exanple, a pharmaceutical product having only

fornoterol fumarate di hydrate as the nedi canent was
w@e@dnewe’ wit h a reduci ng sugar. A process f orPCT/GB2004/002249

producing a total quantity of 20 kg bl end that

cont ai ns 5 4 g of fornoterolgqumarate dehydrate and

19994. 6 of | actose nonohydrate |s as follows: 20

o oo TR AR 30 BT S i nac o

from Apentis iPhdrans, U]QSAﬁcr being filledthe BOTRNHALER iwes oefrwedpdil with a laminate foil

D TICUTIRE N T 1 C R —

within dhe agptpdgeitngsl Ruactgsethe mmﬁitl ;mfemioﬂ the levdd bEiﬁxﬁiﬁdu&theft devElop within
the DPI‘?CHJ.eQ ! e Maelﬁlrd r?g%ﬁ‘?fﬂ h e r e gevlsi% ﬁg h g ﬁ?tﬁe\é[alop in absence

r eral ni ng
of the lighigard &¥il ovEtverap qnni\lkhiﬂnolmlﬂarls&vd&l @raded sdppoﬁ ﬂﬁs’ﬁbaerfrdtfd»ﬂ |are set forth in
Q ene owder bl end ur of For

Table 1R R B A B ) S o P R R b e 3 75%
RH whelr sforpdwidlerut amdvatvanp ér[dRie)ve amhwhmefairal veigh th€ke @omponents, respectively.

purpose-built 35 nechanical filling and assenbly

machi ne. WD 2004/ 105727 PCiL’ 004/ 002249 -31 In a

partlcular enbodi nent, th filled with this stable

Al nreaodue o t
T

L Tt;DI\LII\I ER f rom-Avent ! S

ho
LILA~S

IJII(J.I Ilahcutl ual Pl \J\JU\Jt 9,
Phara—Ok—Alter—bei-n 5 £ LA D uas
Y oCTT 3
Prodhol o dopeg initial o 7)o o Q%Mowpmn t o G1Benihs,

Forrgaigyol, Egck% .(Q\G)sachet cont ai ni ng about 4 g%8f0 (9
4 #&cul|ar sieves was also contai ned ithin the seal ed

: g. Pursuant to the present inverftion, the |evel
actuat f‘u}s’raflguiti es that develop within 5 tHe DPl due to the
VRBIP| ailrd reaction cleprly are less thHan the levels of

comd i tlies that develop in absence off the |aninate
mOICc‘il qlevg‘ er-Wrap and th "YD! ecu! mi ato
in Table 1

an“%‘?;fl 8bri thi %%ggq)vatl bn ar 825487 or t

45 , [which shows a sj{mlar extent off degradation
~O€er 2 and 6 nonths sforage at 25C / {75% RH when

ACHAUGR o g L t hout an—overwrap and sieve and when stored
with these conponents, respectively. 10 Table 1 Assay

Although@hdge 4:&@ioun @@kgﬁ'a)lsoﬁfeﬁﬂﬁﬁéndlsrﬁvﬁﬂaﬂe aAd Eﬂéﬂteﬁéct@erfgé’Mglaﬁlst any

For not.erol 0..255 cJr )1 0..240 94& fumarate 4.5nt
given gaseous substance varies considerably, 1t is understood that people of ordinary skill i 1n the art can

easily adopt the above-described example to determine the type and the amount of an adsorbent material
that is effective in reducing formation of medicament adducts for any other types medical devices

containing other different medicaments.

Example IT
Presence of Excess Hydrophobic Medicament Protects the Fine Particle Fraction of a2 Hydrophilic

Medicament
In this example, ciclesonide was used as the hydrophobic medicament, and formoterol fumarate
dihydrate was used as the hydrophilic medicament. Three separate ULTRAHALERs were filled,
respectively, with three separate formulations of ciclesonide and formoterol fumarate dihydrate. The
three formulations are:

)} 80 mcg ciclesonide: 4.5 mcg formoterol fumarate dihydrate per actuation (ratio of about
20:1);



actuation inside overwap containing nolecular sieve

Fornoterol 0.255 (100) 0.223 (87) fumarate 4.5ntg /
wa@edwaoizen Al t hough there are various types 0PCT/GB2004/002249

adsorbent materials available and their effectiveness

agai nst any given gaseous supstance varies

consi derably, it is understood that people of ordinary

' the 15 eaS|I adopt .t h . .
e 10 ateR isRibnifEhs mb? pSietol pRIEREE iy per agwptiopyiatio of bou
40:1); mm)unt of an adsorbent material that is effective in
duci for medi ¢ s, for
(hoe Pl aR bl be g RSP B fbgses bt Dot 80:1).
medi caments. Exanple Il 20 Presence of Excess
5 meggqlglgd %ﬁﬁb}g%ge}ﬂtlﬁ ! OltaRe;l)en(CtﬁSf 4;{}5?{ oprgq{epr? all'ate dihydrate was
also pre@mdrpEz&:h of thetedSIGTR AIGA DBRs \?&?ﬁe@&aﬂpb@wglj ﬁ E%[Hd@ﬁité‘ctwe foil overwrap
t.ero umar at e i hydrate was
that alsﬁgoélaauége atsﬁ‘gleﬁ(%}dd’?%?fﬁfo?lﬁ Yefredi canent. Three separate
ULTRAHALERs were filled, respectively, with three
" rat for.nul at . Qn i cl espni.de and fornoter
il (i} oot s ST Sacion G5t i B ROPnTPEP UG G4 @ dose) was
10  measur¢dlih e&th UICQ{MIIALEE MI blfore 4ts Pentovgl ffodd ﬁhiebﬁfrﬁ)fapf(m,l ﬂéa@urement) The
ULT %\%eeﬁ e é%g %&%&QE&@‘% c%%@ 1§)o i%(f? #)é’ relative humidity
(RH). ThHeglersmtagechs :ﬁﬂe 5armﬂg fricdiovhemedsuded irbdash ?L’gJRA}M[LERQt P@ month and
tuatio and (3) 320 ntg
two mogtﬁ%rggz%@aqurgmg&mra S‘%g?rﬁﬁf‘gfl@i: }%’ 6% at e di hydrat e
(ratio of about 80:1). 5 An ULTRAHALER filled with the
control fornulation of 4. fornoterol fumarate

15 di hydrate was al so preparédd=Fach of these
ULTRAHALERs was over w apped Wif8pomtsSeal ed protective
Fof@ildtiopver Miggal t hat al so cont ameth a safhet Donths
melectartsieves— I ni | VA the nercentage of fine
particle 1r act i QnF$5w1%OI Em‘hﬂa%FmerJ@QICl@ ﬁFxlBﬂéé)‘i as a %
80mcg8?cled%tg%l has 35 33
4.5mcg formotero
fumarate / actuation
160mcg ciclesonide : 32 40 32
4.5mcg formoterol
fumarate / actuation
320mcg ciclesonide : 32 40 36
4.5mceg formoterol
fumarate / actuation
4.5mcg formoterol 33 23 19
fumarate (mono)

According to the data of Table 2, the fine particle fraction of formoterol fumarate dihydrate in the
* presence of ciclesonide remained comparable (in one case equal and in another even greater), with the
initial measurement taken from an ULTRAHALER within the laminate overwrap with a sachet of
20 molecular sieves, even after two months the ULTRAHALER had been removed from the overwrap and
stored at 25° C, 75% relative humidity. In contrast, the formoterol fumarate dihydrate fine particle
fraction in the control formulation that lacked ciclesonide decreased approximately 42% as compared to

its initial measurement.

25 This example demonstrates that the presence of a hydrophobic medicament in an excess of 5:1 with

respect to the presence of a hydrophilic medicament in a pharmaceutical composition substantially



10

10 nmeasured in each ULTRAHALER DPI before its renoval
fromthe overwap (initial neasurenent). The
WQRMRAGHLERS were then stored for two (2) nontPGT/&B2004/002249

conditions of 25 C, 75%relative humdity (RH). The

percent age of fine particle4&;action was neasured in

each ULTRAHALER at one nonth and two nonths. These
protccrSRELHE RN, Bl of Rl PRt £ S SR Ly powce inbale
contairfig theplermicefinaheoatpesifomtora sdaled|packap @bt a0 cHtain® S HSorbent
materiacl‘iclesonide : 35 33 31 4.5ntg fornoterol funmarate /

actuation 160ntg ciclesonide : 32 40 32 4.5ntg

fornoterol fumarate / actuation 320ntg cicl esonide :

32.40 36 .4.5ncg fonnoterol fumarate / agtuation, i
The pregens gty if Ll B 05 98 b SRS cmheiinetitsagin. decd
varioustraodifivatickastod thefinveatidrein 2ddifidaqo thoedasaiblell Bérein fWil6EdoR8 afffarent to those

. formoterol. fumarate dihydrafe in the  presence of =
stted 5T 8P e RGPS Sriadion 2L eetomRergi ties. Sepdanodifivgions are
intendeidrto fali otithézr the soepe oftthadppended Wibitd3. t he i niti al

nmeasur enent taken from an ULTRAHALER within the

| am nate overwap with a sachet of 20 nol ecul ar

S : . ayf . S e, UL TRAHAL had. been ‘

Variou A ER T Rl IR AR bl e bt o)At i
entiretigse| gt j ve humidity. In contrast, the fornmotero

fumarate dehydrate fine particle fraction in the

control fornulation that |acked cicl esoni de decreased

approxi mately 42% as conpared to its initia

nmeasurenent. 25 This exanpl e denonstrates that the

presence of a hydrophobi c nedi canent in an excess of

5:1 with respect to the presence of a hydrophilic

nmedi canent in a pharmaceutical conposition

substantially WO 2004/ 105727 PCT/ GB2004/ 002249 -33

protects the fine particle fraction of hydrophilic .

medi canent follow ng the renoval a dry powder inhaler
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cont ai ni ng the pharmaceutical conposition froma
seal ed package that al so contains an adsorbent
woraioenosIk7 5 The present invention is not to beCT/GBRG0&A02249
in scope by the specific enbodi nents descri be herein.
I ndeed, various nodificati of the invention in
addltlon to those described herein will become
WHATARR S§MeD those skilled in the art fromthe
————ﬁTNTxﬂﬁT@rg%scrrptron and the acconpanying figures.

1. Such mbdnmbphtmammm&t@mdehﬂmﬂsdgio fall within the
0 Varj ous blications

R T T O R T

sugar; incorporated by reference in therr entireties. WO

04/ 727 PCT 2 002 4- \WHAT |'S CLAI MED
%ganf& gveaggﬁﬂﬂﬁaB %W%F ﬁléﬁ product conpri si ng:
a)a aeaph@amgemstamiauy: nifeasdable@dimbidtukd IRvEglah Encidsed Folume within

risin ne anen a red ci.n ar; 5 b) an
which GRRApeARe o ORRo SRR ilrBuit Mt Bt Bogha o)

seal ed package substantlally |nperneable to noisture
ol ume within ich said, )
B R T R i S R ———_
that homeaaﬁllpﬂlamiaedltlcﬂcoﬂﬁteltﬁ)ham e pharmaceuti cal product
according to claiml1, further conprising a dry powder
i nhal er 10 that houses said pharnaceutica

3. Therpialsle phamnaceﬁtlcall'lliredtﬁ:t ﬁﬂabﬁn@h@élm lﬁﬂefeﬁi saldl 4A6B#6dnt material is
r.bent naterrm

s1tuateda i cs:a(i)é FI}cB)g?dt V&l%e%gg}re&h é;ﬁ@ Feagbg g2 Sﬁ Oryehowy deripky

sealed package and sald dry powder inhaler. 15 4. The
ding . to claim2,

har naceu |c CCO
4 BN BRRRARERST St ARk el Sicli-emStetiaher houses
smdadsmuﬁmnmﬁmaIS The stable pharnaceutlcal pr oduct
according to claim 2, wherein said adsorbent nateri al
is incorporated into a polymer mxture and

5. fThe sthtde phareateitivhbpraduot @sdriing COsREMITE Rtheefn ssidiadsodtSedt material is
i nha har maceuti ca

er
incorpoRRRE0  puma HRNES o MepPHEpeg fie W CpRBpment oL apid darngwder
nﬂmbrsard adsorbent material is incorporated into said
seal ed package. 25 7. The stabl e pharnmaceutica
product according to any one of clains 1 to 4, wherein
6. ghe ﬁa@dﬂmmmticalrmdxmbﬂ aborting tositherudicRirgdl oM @héBin said adsorbent

. ' har maceuti cal product
matenalggg%?llg Eted {nto salrc{3 se% ‘? . ) . )

Tein said adhesive is a

self-adhe3|ve
7. The stable pharmaceutical product according to any one of claims 1 to 4, wherein said adsorbent

material is incorporated into an adhesive.

8. The stable pharmaceutical product according to claim 7, wherein said adhesive is a self-adhesive
patch or a tape.
9. The stable pharmaceutical product according to any one of claims 1 to 4, wherein said adsorbent

material is in a porous sachet.

10. The stable pharmaceutical product according to any one of claims 1 to 9, wherein said adsorbent
material is selected from the group consisting of a molecular sieve, an activated clay, charcoal, an

activated alumina, silica, a zeolite, a bauxite, and a mixture thereof.
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patch or a tape. 30 9. The stable pharmaceutica
product according to any one of clains 1 to 4, wherein
W@ 200d/16808Dr bent  material is in a porous sacheeCT/G82004/002249
The stabl e pharmaceutical product according to any one
of claims 1 to 9, wherein sg d adsorbent 35 naterial
is selected fromthe group consisting of a nol ecul ar
sieve, an activated clay, charcoal, an activated
alumna, silica, a zeolite, a bauxite, and a m xture
11, ThesBeS phaRcRRiod/pldind 2écontily GREMA40,0AR240sai¢ RBorbdnt nifitesial is 10 A
st abl e Pharnaceutical product according to claim 10,
(AngstropmapeicHlas¥5V§S-adsor bent material is 10 A (Angstron)
nol ecul ar sieves. 5 12. The stabl e pharnmaceuti cal

roduct accordi to an ne of clains.1 1 o
12. a@ﬂqphg@}aae@gg{% uct %’ﬁ‘gﬁ%toi agy ﬂ)&edggg\fmﬁ,rtg)éﬂl, Wléﬁr%’% ga}1d sealed
package W mitle®? k], gRBY oShstic,20a badlsqara kadegd is sddeteddtoarthé gronp consisting
the group consistin bottle, a bag, a drum box,

of
of a bottlgngbagna s 2f ey i lﬁ%g@m"&f%‘ﬁ' 13. The stable

phar maceuti cal product according to claim 12, wherein

sai d seal ed package is a .10 flexipble | amnnate. .14 .
5. TiesalempesRAPHAEUP CrBR BT ST M 1B Pafage s
flexible binapierein said flexible lamnate conprises three

| ayers: a protective |ayer, a heat seal able | ayer, and
a noi sture inperneable |ayer |ocated between said

14,  PhOLSAd prAndcadREl pRotiicteRbdidibe fitcland B abheteih syj@flexitlSlathmate
. The stabl e pharnaceuti cal p{gd ct according.to claim. . .4
comprisgyfhreg }upraiaPralgitye s eh 2 AT Y8 lﬁyaé?r’ RS a‘BS’FV%’éP@?rfn a7 ¢

betweenSHADEHERV BRE LA® R 1eal RYiEHle lagera Mmet al sel ected from
the group consisting of alum num copper, steel,

zinc, iron, tin, magnesium and a m xture thereof, and
15. 8¢ daheplarsRakrEl RoduayREortisg tontdimat yheecir sai@frotbbive Tayer is

stabl e pharnmaceutjcal product of aim 15, whergin the.
S e S T e s
copper, Sb@APAR, RHBGABERHE 8 anPs 0kt ireofaod s heat ealybloRgerds

clainse 1 to 16, wherein said sealed 25 package is
deamﬂ@ﬁnetically seal ed by heat-sealing, gluing, welding,

brazi ng, nechani cal closures, nechanical clanps, or

conpression. 18. The staple. pharmaceutic roduc .
16, GBEoRAN wmised g RBCLI R e b o e PPl e

aluminum.

17. The stable pharmaceutical product according to any one of claims 1 to 16, wherein said sealed
package is hermetically sealed by heat-sealing, gluing, welding, brazing, mechanical closures, mechanical

clamps, or compression.

18. The stable pharmaceutical product according to any one of claims 1 to 17, wherein said

medicament is used in the treatment of a respiratory disease.

19. The stable pharmaceutical product according to claim 18, wherein said medicament comprises an

anti-inflammatory, a beta2-agonist, an anticholinergic, or a combination thereof.

20. The stable pharmaceutical product of claim 19, wherein said anti-inflammatory comprises a

corticosteroid, a mast cell stabilizer, or a leukotriene modifier.
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' duct of claim 20, wherei id |
24 dbaprtlsalgmaRaNice) RIRdSE O SoRCR VISR

medi canment is used in the treatment of a respiratory

di sease. 30 19. The stabl e pharnaceutical product
wa@ewenei7eyg to claim 18, wherein said medi canenPCT/GB2004/002249

conprises an anti-inflamuatory, a beta2-agonist, an

anticholinergic, or a conbigation thereof. 20. The

st abl e pharnaceuti cal product of claim19, wherein

said anti-infla tory ¢ ises a 3 ortic '
2 Phesedevammeey i oelo GiRa0 i wite b gE L F g om e
group coth gl bkt BSab/ (B2 0ibA 22 acet@fide? Mluribdids, tfaikibasone propionate,

phar maceuti cal  product of .claim 20, wherej.n sajd
budesorkdsy e SR BICP TR BIFoRS BPPHLOR GOErReR s TR
hydrocoisoh® BRI ARRIsblb) Addprednisomaei nal one acet oni de,
flunisolide, fluticasone propionate, budesonide,
becl onet hasone di pr opi onate, predni sone,
22. et @t hesaReuticlirbdsostR]aird 28 ARt didsii@rticosteroid is ciclesonide.
hydrocorti sone, nethyl predni sol one, and predni sol one.
5 22. The stabl e pharmaceutical product of claim 20,
23, WSRO pERhsteQREL ir6@Rt 6 i 20 Switkeih esimistecl] @dilizfivemprises intal,
stabl e pharmaceuti cal product of claim 20, wherein
tilade, o5 a peipation ghereol-st abi | i zer conprises intal, tilade, or
a conbi nation thereof. 10 24 The stabl e pharnmaceutica
SR8 R s
Zafiriuk®dt, Bor6iiakiadiing/ wilbhteh, &0k cordinatibh éhedoibl €
phar maceuti cal product according of claim19, wherein
sai d beta2-agonist is selected 15 fromthe group
25.  G@RShHL bRSmMeusal pretet lcoxingaf claine] 9, ivhertintseid bkta2-agonist is selected
al buterol , and S%B%Ete

erol . 26 T |
from the ErapREREEIENEA FLBF Epeidpte ol ARy S el

anti-cholinergic is selected fromthe group

2. SO0SLeLing of Leratropium.brgnt de,, Ll oL ORLHN BE 4TS fom the
group cBAMAB6E Y atrEfthm BfREas tio@dpiah Blomidtbandwhsikeratheraoid
medi canent is fornoterol. 28. The stable
pharmaceuti cal product of claim 27, further conprising
27. A Qable GREMBIRIE prdduct Shetaimit2Ahwker¢ih adidrmedicinientis formoterol.
product according to claim28, wherein said
corticosteroid is 25 ciclesonide. 30. The stable
28.  PhRLABE Hireakutisl pdusd: obdsiary| fughtreompysinyrecotticogttmidms
1 to 29, wherein said nedicanent has a particle size
of about 0.1 mto about 10m 30 31. The stable
29.  PRRIHBROHirhEeRI Huad aconiitd Digint 28, ayremrsaidebrtichstdrord is
) 1 to 30, wherein greater than about 95% of said
ciclesopileli canent has a particle size of |ess than about 5m

30. The stable pharmaceutical product according to any one of claims 1 to 29, wherein said

medicament has a particle size of about 0.1pm to about 10pm.

31. The stable pharmaceutical product according to any one of claims 1 to 30, wherein greater than

about 95% of said medicament has a particle size of less than about Spm.

32. The stable pharmaceutical product according to any one of claims 1 to 31, wherein said reducing

sugar is non-micronized.
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32. The stabl e pharmaceutical product according to any
one of clains 1 to 31, wherein said reducing sugar is
woee4ioeoni zed. 35 WO 2004/ 105727 PCT/ GB2004/ pOR&82004/002249

-37 33. The stabl e pharnmaceutical product according to

any one of clains 1 to 32, sherein said reducing

sugar has a nean particle size of about 41 m 34. The

st abl e pharmaceuti cal product accor di t e. of. .
3. Sharthe Apueasclonet ogmg o @iaer et CiE R wAg8n3lia reducing
sugar ha3 GlnReh SHd1E 8 §h8x@uoum. consi sting of |actose,

gl ucose, mannose, gal actose, nmaltose, xyl ose,

cel | obi ose, nellibiose, and maltotriose. 35. The
34, §héllhse @ﬁﬂﬁ%&%ﬁ [r&kct REGEME to AGLAE 8 MGmb © 18y whaein@hid reducing

clalins to 34, wherein _said reducin sugar IS )
sugar is|selectesisfeom the emEp cansisting flacosprEltche BATI0NS EApT e Bltose, xylose,
cellobio 8&ﬁ$kﬁ&aﬁ@nﬁﬁ&ﬁ&%35, wher ei n said reducing sugar is

actose nonohydrate. 37. The stabl e pharnmaceutica

product of claim 36, wherein said | actose nonohydrate
35.  'He %}Qrﬁé pharn G ANYrd &Rt ac3§ding iCan§ oD bEc1AMA T FPEE Whireilsaid reducing

product” according to either of clains 36 or 37,
sugar isldetasei n sai d phar maceutical conposition conprises

about 2969g to about 3016g of | actose nonohydrate per

about 0.5g to about 4g of fornoterol. 20 38. The .
36.  Shabhide phransrgeial predict Feerdingfo deiEbtd I A sud fdpefpgigar is lactose
monohyMigL €i N _said pharmaceutical conposition conprises

about 2969g to about 3016g of | actose nonohydrate per

about 1 g to about 2 g of fornoterol. 25 40. The
37. \Sl\lhth@ BLRe PRAILIREENU! hro@lct B QAMEE, iked SHidBlcteleahdioBflirate is non-

ereli n sald pharmaceutical conposition conprises

micronizgsout 2969g to about 3016g of |actose nonohydrate per

about 1 g of fornoterol. 41. The stabl e pharnmaceutica

product according to any one of clajnms 1 to 40, L
8. ihesehin pbmpaeRY PUEP LRSS O ARSI ekerein seid
111 L&thpdsRioh BEmRMbbutSIoE,1Gh 86dut 8®1 6pE BFI@RbseRionbRElt€per about
phma?%%%t %%dsolfo l\/hi}? ard %O pr%gguctsu. 4292A stabl e
0.5pg tphtmothgedformaterghr oduct conprising: a) a pharnmaceutica
conposition in the solid state conprising fornotero

and a reduci ng sugar; o _
39. The stable pharmaceutical product according to claim 38, wherein said pharmaceutical

composition comprises about 2969pg to about 3016pg of lactose monohydrate per about 1 pg to about 2

ug of formoterol.

40. The stable pharmaceutical product according claim 39, wherein said pharmaceutical composition

comprises about 2969ug to about 3016pg of lactose monohydrate per about 1 pg of formoterol.

41. The stable pharmaceutical product according to any one of claims 1 to 40, wherein said effective
amount of said adsorbent material is the amount sufficient to prevent or reduce formation of Maillard

products.

42. A stable pharmaceutical product comprising:
a) apharmaceutical composition in the solid state comprising formoterol and a reducing sugar;
b) an effective amount of an adsorbent material; and
¢) a sealed package substantially impermeable to moisture having an enclosed volume within

which said pharmaceutical composition and said adsorbent material are situated.
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b) an effective anmount of an adsorbent material; and
35 c) a seal ed package substantially inperneable to
woreiogties7e7 havi ng an encl osed vol une within whPChGBai0d/002249
pharmaceuti cal conposition and said adsorbent nateria
are situated. WD 2004/ 105724 PCT/ GB2004/ 002249 - 38
43. The stable pharnaceuticé? product of claim42,
wherein said fornoterol is fornoterol fumarate
di hydrate. 5 44. The stabl e pharmaceutical product of
43, '€hd e SHarkdoaiti¥el phaduey of 4Bim vl evhetein saii formogalolds fogmeteghfumarate
] is selected fromthe group consisting of |actose,
dihydratg| ucose, mannose, gal actose, naltose, xyl ose,

cell obiose, nellibiose, and maltotri ose. 45. The

st abl e pharmaceuti cal product .of aim 44, wherein . .
s, Ths wemtamg R ert et ghaos 55 4B, Vgt G dloine sugar s
selected BOR] ARG bdnBistiny (Tlbetke, @luctdephinndse, galdvarse,inmltes, &ylose, cellobiose,
__reduci ng sugar is |actose nonohydrate. 47. The stable
mellibioph apdgelEl#9s€al product of claim 46, wherein said
| act ose nonohydrate is non- 15 mcroni zed. 48. The

st abl e pharmaceuti cal du ccor di to either. of
65 ChesiHie BEmRcou Fal RIBGFI AL oy s B e Tacbse.
conposition conprises about 2969g to about 3016g of

| act ose nonohydr at e per,. abo 0.51tg, to about 4 f
16 b oRePRTmROMCA oL SRS RS R ey ledeee
monohy@fafDr ding to claim48, wherein said pharmaceutica

conposition conprises about 2969g to about 3016g of

| act ose nonohydrate per about 1 gg to about 2 g of

47.  rRE BBII8pRkmactBidalprodideofilatlie, wibbsinree liciosainomhgdiutetis non-
according to claim49, wherein said pharnmaceutica

micronigedposi ti on conpri ses about 2969g to about 3016g of
| act ose nonohydrate per about 1 gg of fornoterol. 51.

The stabl e pharnmaceytical product ar di .
. heepds emerirobg o Eruest e S RBAE Py SiEgp
pha;rrnav.t:la"i'tﬁcef'i1 cotBsdditiBa Edrhisis6s sbo@t@969eab abtiut 2 6% ofidctost enshyalbdteper about
phar maceuti cal product of any of clains 42-51, wherein
0.5pg tosabiodt gt fametgrdlcal conposition further conprises a
second nedi canment for treating a respiratory di sease
or disorder. 35 53. The stable pharmaceutical  product
dobippration

49.  ghestable phdmaceiest mrofducs aqcardigde Flam it MEERE !
compos%{]on comprises about 2969g to about 3016pg of lactose monohydrate per about 1 pg to about 2

ug of formoterol.

50. The stable pharmaceutical product according to claim 49, wherein said pharmaceutical
composition comprises about 2969ug to about 3016ug of lactose monohydrate per about 1 pg of

formoterol.

51. The stable pharmaceutical product according to any one of claims 42 to 50, wherein said

reducing sugar has a mean particle size of about 41 pm.

52. The stable pharmaceutical product of any of claims 42-51, wherein said pharmaceutical

composition further comprises a second medicament for treating a respiratory disease or disorder.

53. The stable pharmaceutical product of claim 52, wherein said second medicament comprises an

anti-inflammatory, a beta2-agonist, an anticholinergic, or a combination thereof.
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anti-inflamuatory, a beta2-agonist, an
anticholinergic, or a conbination thereof. WO
WQRMNa03727 PCT/ GB2004/ 002249 -39 54. The stBdi/6B2004/002249
phar maceuti cal product of claim53, wherein said
anti-inflanunatory conprisg§9§ corticosteroid, a nmast
cell stabilizer, or a |eukofriene nodifier. 5 55. The
st abl e pharmaceutical product of claim54, wherein
said corticosteroid is selected fromthe group
54.  Theshidé plimgmakuticahbdsosteldm 5dattereid saidanti-infdouneory comprises a
acet oni de, sol i fluti casone propionate,
corticosigrid, & pASHE S%E‘@F%’r@taﬂ% SneoIPB(sg%I onat e, predni sone,
bet anet hasone, cortisone, dexanethasone,
draocortisone, t hy| dni_sol.one redni sol on
55 Db ue e dlse P ShaBUDCroUeEh SR OB g fom the

group céridfsiuhged'f n@@ﬁﬂtﬂsbﬁ:‘d | @ atearinmdindl@le.ac@dnide] anisdlib) fiticasone propionate,

budesorfis bot GG GioREH G REHPHS POBE L, SUHS doxamethasone,
hydrocoRfyanidya@thylpkedaisolpfie thtiredisohai m 57, further conpri sing
a beta2-agoni st selected from 15 the group consisting
of sal nmeterol xinafoate, albuterol and sal neterol. 59.
56. Theststlephaemapdaicaniedici cfalai 59 tutier 6dmpishigfordbiersther ei n
said mast cell stabilizer conprises intal, tilade, or
a conbi nation thereof. 20 60 The stabl e pharmaceutica
57.  @hestuslé plfmadeaion frdduchdfelagrh 64,Setietkid Qitkoitidogtareidipéitikioatde.
conprises zafirlukast, nontelukast sodium or
zileuton, or a conbination thereof. 61. The stable

58.  phesumme phatthabtical et ofefairs b foftid corﬂyhﬁﬁ@ial‘be&a-iagbmst selected from
bet a2-.a sel.ect group consi sting
the gro“BF“%‘“‘ét*l“H%Pﬂ?Eﬁ‘“?‘%ﬁ‘ﬁ%"é{e ﬁg‘ft ﬁ@@g?g\de X buterol , and

sal meterol. 25 62. The stable pharnaceuti cal product

. BBt B S e DR A s

tilade, otwctﬂib:iﬁutﬂdmlbfeem de, and a m xture thereof. 63. The
st abl e pharnaceuti cal product according to any one of
clainms 42-63, wherein said adsorbent 30 naterial is
60 3‘ Bt ﬁé}ﬁleﬂhaf‘rhzﬁ:ﬁmﬁchﬁarqiwuﬁ' ctan §i, Sitiersin aid laukwiieae mbdifier comprises
act. vate rcoal . activat ed

Zaﬁﬂuk%‘?lt ?ﬁ/ﬂ%}%ﬁ‘g?ls? i, or 41 ?JgO(S]T %/I{a Comgmﬁtéwp?g and a nmixture

thereof. 64. The stable pharnaceutlcal product of

61. ‘(i'!a\%laégl gljl\ﬂ'm?f%{ngc&{?ﬁrs&f ctsc? é’g rS? LAl g%bf?af %Qs sAelected from the

group cdsiblif Rttt %Qfoate%rnﬁﬁeroﬂ'ﬂbut&bh bhdsaphaerniaceut i cal
product of any of clains 42-64, further conprising a
dry powder
62. The stable pharmaceutical product of claim 53, wherein said anticholinergic is selected from the

group consisting of ipratropium bromide, tiotropium bromide, and a mixture thereof.

63. The stable pharmaceutical product according to any one of claims 42-63, wherein said adsorbent
material is selected from the group consisting of a molecular sieve, an activated clay, charcoal, an

activated alumina, silica, a zeolite, a bauxite, and a mixture thereof.

64. The stable pharmaceutical product of claim 63, wherein said adsorbent material is 10 A

(Angstrom) molecular sieves.
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i nhal er that houses said pharnaceutical conposition.

66. The stabl e pharnmaceutical product according to any
wo@p®40057¢t ai ns 42- 65, wherein said seal ed 5 pap&KEGB20(08/002249

made of netal, glass, or plastic, and said seal ed

package is sel ect ed fromthgygroup consisting of a

bottle, a bag, a drum box, and an irregularly shaped

R R M

inhaler fhhtehetidek §aldl pimaketicalldn®Bsitidhe st abl e phar naceuti cal
product according to claim®67, wherein said flexible
| am nate conprises three layers: a protective |ayer,

66. aThbgable pleahabliral pRydikt acasiding td'ﬁ)iy%hel bfcliifip 82-6%altlein sa1d sealed

|.ayer | ocate bet ween sa ot ective |.aye
packegey edaf by 45 BRSTcq gy SHE TSEABY B SR U e Eaiyp consistng
of a botil, QBHE b IAGCEYxClardGin tifeghladly B8 conti@iegi N sai d protective
Iayer is polyester, said noisture inperneable |ayer
iIs a metal selected fromthe group consisting of
67.  The BB Pharm&BRRET produkestlany 8f di4ims #2-66), wHetdih saftB@iledpddRage is a
and a m xture thereof, and said heat seal able layer is
flexible lagnipate.-ny| ene. 20 70. The st abl e phar maceuti cal product
of claim 69, wherein said noisture inperneable |ayer

is alumnum 71, The stab har tica
. hesmble RS Al BRGN Re-eT R b 5 e i ea e minate
comprisS©ted thyeRALH AR ive $ayB@ﬁ m k@ @bleYaye ah® s mbisture impermeable layer located
heat - seallgg H§|UI£$ €¥ brazi ng, nechanica
between gaylqpptadive (axe| eat% i}gfﬁ% or conpression. 72.

The stabl e pharmaceutical product according to any one
of clainms 42-71 wherein sajd har utica
69.  dbp8 ¢ PRl eg fo TGOS B BfbnGad Pt aver s
polyested) tHdidltnadeﬁPe idbrieable THRr ﬁtaafﬂtﬁ sﬁbﬁsfd L tHe igborib cﬁﬁsﬂdhg?d»f alummum,
accordin one of cl.ains -
copper, S Rgl oy Bt g B BTG 4y P e P BrEB R BRerias
polyethdear ti cl e size of Iess than about 5m 74. The stable
phar maceuti cal product of any of clains 42-73, wherein
said effective anmount of said adsorbent material is
70.  trhaktatslePhbihadedtical ROt of@laith GOlUAR D salBinbistredinpdvichd]l@lager is
roducts. 35 75. A stable pharnmaceutical product
alumin npri sing: WO 2004/ 105727 PCT/ GB2004/ 002249 -41 a) a
phar maceuti cal conposition in the soIid state
1L BB P LAt St HOER PR By Ol e i g hgrin sidseled

packageddb ﬁérﬁ‘ﬁﬁ@ll? bkl bg héﬂﬂ-@éhlthg, @fuings whkdﬁ%ﬁkdtamg, hiet‘:ha&tcﬁlr cJosures, mechanical

clamps, or compression.

72. The stable pharmaceutical product according to any one of claims 42-71 wherein said

pharmaceutical composition has a particle size of about 0.1 pum to about 10um.

73. The stable pharmaceutical product according to any one of claims 42-72, wherein greater than

about 95% of said pharmaceutical composition has a particle size of less than about Spm.

74. The stable pharmaceutical product of any of claims 42-73, wherein said effective amount of said

adsorbent material is that amount to prevent or reduce formation of Maillard products.

75. A stable pharmaceutical product comprising:
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powder inhaler; b) an effective anmobunt of an adsorbent
material; 5 c) a seal ed package substantially

w0 pppenesabl e to noi sture, wherein said seal ed paUkaY®4/002249
has an enclosed volunme within which said dry powder
i nhal er and said adsorbent ygterial are situated. 76.
The stabl e pharmaceutical pr oduct of claim75, wherein

sai d, phar utical rt e
30 B P L P gt MPES s PR s RO - BERicinyarote and
non-mlcmdimiéﬂ $etcdemondifdrae, whdrein saldipHmmadeamuﬁhmmbmﬁai is howsediwithin a dry
d cI aim76, wherein said second nedi canent conprises
pow eréﬂ]i‘ “anti-infl ammatory, a beta2-agonist, an
amnaﬂ’wivemﬁrogmta)famadsarbemmmml on ther eof 78 The

st abl e r mac rod 9! of vher ein

B4 S PR R B PR AR B Whefp sl alft Prsipee has an
enclosed@vdlgé witkih whichahid Hrquwdeﬂhh&rlaﬁdjm ads@bent mattiihl ¢ situdt8d.

The stabl e pharmaceuti cal product of claim78, wherein

said corticosteroid is selected fromthe group

76.  qaOshEE bﬁhgnﬂfeut[mmibcaﬁmﬁblaﬁm 78 atlereit fajicamhmbmm composition further
acet oni de, u flut one | onat e,
compriss ARCEYN; D&e@m érglf%r?f?f‘%aorﬁﬂmaﬁoﬁ'r oje] ﬁg T dﬁrr edni sone,

bet anet hasone, corti sone, dexarrethasone

SN e .

anti-infldfidb@iy) a SethTagoaist, bt aficRoltiesgid, 8r aCd:dfﬂbﬁfaﬁdSh ttlereof81. The
st abl e pharmaceutical product of claim 78, wherein
said mast cell stabilizer conprises intal, 25 tilade,

78 Q‘be ita‘tﬁ@ﬂ’&hﬂ@%ﬁtﬁﬁl frodicedficlaif 27, Whesistaitbdni-inflammatory comprises a
F maceutg Wi% rodu of. claim.78, wherein said

corticosteQif F1MaSkT7H SHBYFT 1°éF % TR 5t i 1| ukast

mont el ukast sodium zil euton, or a conbi natl on

er 30 83. The s ar,maceut
o, R SR S AR SIS o B AIE bt hom e
group c&ﬁis&ﬁg cffdnorfﬁetasmetfhleatg,r tﬂamcmamﬁﬂ aﬁétbxﬁ@e, ﬁﬁm&ﬂid&&luﬁbasbne propionate,
n .The stabl.e
bucdosorile Bie Ricfoncs Atisplinte, SR Prn5 Basip Faisng ety etiasone,
hydrocoftixbie; hethiylpesdgisclones aiglredrlisotbné.r om t he group consi sting
of ipratropiumbromde, tiotropiumbromde, and a
conbi nation thereof. 35 WO 2004/ 105727

80.  PadéEHBR AIAAN L8R DA rodudof@mim Thewletabiai] @htxpsterollis cicladonide.
product of any of clains or 75-84, wherein said
pharmaceutical conposition has a particle size of

81. dhe sthblé)p}fhrrgmeﬁti]:ahhmiibt di®mim 88, whEhsin siddbsecell stabilizer comprises intal,

tilad gﬁe product of any of clains 75-85, wherein

ade, SP *0kout 95% of 5 said pharmaceuti cal
conp03|t| on has a particle size of |ess than about 5m

82. The stable pharmaceutical product of claim 78, wherein said leukotriene modifier comprises

zafirlukast, montelukast sodium, zileuton, or a combination thereof.

83. The stable pharmaceutical product according of claim 77, wherein said beta2-agonist is selected

from the group consisting of salmeterol xinafoate, albuterol, and salmeterol.

84. The stable pharmaceutical product of claim 77, wherein said anticholinergic is selected from the

group consisting of ipratropium bromide, tiotropium bromide, and a combination thereof.
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87. The stabl e pharmaceutical product according to any
one of clainms 75-86, wherein said non mcronized

wo amioneE2nonohydrate has a nean particl e size PET/GBRMH/002249
41 gm 10 88. The stabl e pharmaceutical product

according to any one of clq4g? 75-87, wherein said
adsorbent material is a 10 (Angstrom nol ecul ar

i eve. 89. The, stable ar eutic roduct accordin
5. By bherporminel 050 iR 8L QRS 85 ot AU R G A g R eel
composRRARAS fari@fle SRAMIEHRLE.1 30 bodOMPen. t 0 about 30169 of
| act ose nonohydrate per about 0.5g to about 15 4g of
fornmoterol fumarate dehydrate. 90. The stable
86.  ARALAME pikirnfRbiidAl SIMEE oB&§ of flhing 7585 GliRtdM S3ateMARY Bbit 95% of
sai d pharmaceutical conposition conprises about 2969g
said pharmacehidnst coax@psitjophasiapettislssizaehlsthpnabart SBR. f r om about 1
jig to about 2 gg of fornoterol fumarate di hydrate.
20 91. The stabl e pharmaceutical product according to

87.  dhystahleplrtmedentiosbprednoacconding teiny one pirlaiph 35Fa.ceigrdietgid non-
. iti [ ] o about 30169
microni A TRAS LA ARG 8 Sal LA 8RR 200t ool

25 92. The stabl e pharmaceutical product according to
f _clai . ' '
s, IR o ke B VARG ARG st
materialia e k@ de(Angstoal) goteedarfsiovm t he group consisting of a
bottle, a bag, a drum box, and an irregul arly shaped
container. 93. The stable pharmaceutical product of
89.  dhabtable gharnvmentgiahpredictiacserding to Ieyek elgisnsi 75-88, Wherginlshié pharmaceutical

0 | anm nat €. ~a.lhe st h ceutica roduc
composisPaPG 154 MR @300 f AU EBG Y s B bR AR g e o s
4pg of fophREbBRamatatediig/dtaiyer s: a protective layer, a heat

seal abl e |l ayer, and a noisture inperneable |ayer

| ocated between said protective |ayer and said heat
90.  gaaktablb phdrdyRaticaBirodior 206:ding @S Zih PCTh&BA QN4 pRARA At ical

-43 95. The stable ph rnaéfuti?sl ?deUﬁt accordin% to
compositiogicofprises FoRt 0N QiAo PBtope OF lpeloteagraohydsate By fipawghapt 1 ue to
about 2 P oftrRbteloV ot MERRAL| € | ayer is a netal selected

romthe group consisting of alum num copper, steel,

zinc, iron, tin, magnesium and a m xture thereof, and

o1. SRk GahEBhardbRL@AR] FolRY feordthg t@&lfy%ﬁ& By 8RS 66-81 Sfherel&id

st abl e pharmaceutical product of claim 95, wherein
pharmaermtichl posnpositioe conpisesiEem phout wgmg togbout 3016pg of lactose monohydrate per

about 1 pg of formoterol.

92. The stable pharmaceutical product according to any one of claims 75-91, wherein said sealed
package is made of metal, glass, or plastic, and said sealed package is selected from the group consisting

of a bottle, a bag, a drum box, and an irregularly shaped container.

93. The stable pharmaceutical product of claim 92, wherein said sealed package is a flexible

laminate.

94. The stable pharmaceutical product according to claim 93, wherein said flexible laminate
comprises three layers: a protective layer, a heat sealable layer, and a moisture impermeable layer located

between said protective layer and said heat sealable layer.
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al um num 97. The stabl e pharmaceutical product

according to any one of clains 75-96, wherein said
w@emkaes720 package is hernetically seal ed by PCT/GB2004/002249

heat - seal i ng, gl uing, welding, brazing, nechanica

cl osures, nechanical clanpgg or conpression. 98. The

st abl e pharnmaceuti cal produc? of any of clains 75-97,

[ ideffecti f. id d bent .. ;
os. WS uhepRRnte el Sttt Jam Py P S0 DR sn s
polyestedf salihdidtaxe thfineibld 1ayer k% B9al séleaédiidre thprasupromsistihg aff aluminum,

pr qduyct . conpri sing: a) .a arnaceutical.,conmposjtion .in
copper, i 85 s SR AP RO OrB S i Seae 58 i
polyethgleddydr at e and non-m croni zed | act ose nonohydrate

having a nean particle size of about 41 pm wherein

said pharmaceutical conposition is housed wthin a
96.  dnystpsIvpleFmicshakBsrodue) ofemie b5 atcreiesatdmoisirednpamedle Byer is

. hol ecul ar sieve; and 20 c) a seal ed package

aluminu@yhst ant j al |y i npermeabl e to noi sture, wherein said

seal ed package is a flexible |lamnate, and said

seal e ackage, f or an encl osed vol i hin which,
7. IF ety Dol TS PO S (S S ALURBR A Nl sealed
packagedk BerfbfidaBy Sdled ) Beat-Eéeing tohidh oo whldaig ey, eeltanieslatbsares, mechanical
of claim99, wherein sald pharmaceutical conposition
clamps, of fEPETSSIOBS conpri ses a second medi cament for treating

98. & Ilfllé aspé ﬁlﬁhﬁ&cﬁ;’cdﬁaﬁ;ﬁg@ﬁt (ﬁTalflﬁ biﬁ@zﬁﬁe ;7_50-87, %ereﬁh@icﬁdfﬁ&ge amount of said
arnpceuti ca roduct of clalm 100, ereln sal
adsorbeB QR et BapHERo e sebe Sl VAR RSy,

bet a2- agoni st, an anticholinergic, or a conbination

thereof. 30 102. The stabl.e pharmaceutical product of
99. @I%ﬁbfﬁpfﬁ’é?acm? FTYUELLOFPLSRE - i nf | anmat ory conpri ses a

ap b phadsdcatial ehmpdsititisin thedolid St Rbinprsig fodfiotétol fumarate dihydrate and

ey ri ene difier. 103. The, st abl har aceuti cal .
non-mi G o5 TR e o R BTUEIS S 08 PRQUE ARy ey i
pharma&e@ti@C éopgbobitionms hbesed Gitbidf deopstdst ingderpf nNoNEt asone
flunisolide,

Luro%%e* triaqcinahgge ?cefonide
) 3 e s Amop 9b P Huf &oolesBlaySicesidi de, becl onet hasone
d) Pecalpd prraig sutRdiliySempemebitt ampdiftaspniesreit aid sealad package is a

. exanet hasone,. .hydrocorti son hyl predni sol a
flexible JATlE o U PeE Sh Pt o B BB N8 599 Gty powder
inhaler andi4aidl @dsorbEhemséral bre sipdngednaceut i cal product of cl ai m
100, wherein said corticosteroid is ciclesonide. 105
The stabl e pharmaceutical product of claim 100,
100. \Thesisblepisahatenfital prodict of2larh DY, ereicaifphaseseitiodlabmposition further
.tilade,, or,,a canbination thereof.. 106 .,The stable
comprisgy 2 sefrid padicampnt [ff?raaeat&g A PSPUPQIISERYS O \%ﬁ%r?‘%rr n said
| eukotriene nodifier conprises zafirlukast,
101. [}BQ gta%l)lg ghaa%acgl%%layp%du%% (l)f%iétllg l’1]00, (v)vliler%incsgi slecrc])% Im%crillcatmlfrt]e%{ go%prises an

anti-inflammatory, a beta2-agonist, an anticholinergic, or a combination thereof.

102.  The stable pharmaceutical product of claim 100, wherein said anti-inflammatory comprises a

corticosteroid, a mast cell stabilizer, or a leukotriene modifier.

103.  The stable pharmaceutical product of claim 100, wherein said corticosteroid is selected from the
group consisting of mometasone furoate, triamcinalone acetonide, flunisolide, fluticasone propionate,
budesonide, beclomethasone dipropionate, prednisone, betamethasone, cortisone, dexamethasone,

hydrocortisone, methylprednisolone, and prednisolone.
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10 107. The stabl e pharmaceuti cal product accordi ng of
claim99, wherein said beta2-agonist is selected from
W b@4goesoep consi sting of sal neterol xinaf oate, PCT/GB2004/002249
fornoterol, albuterol, and salneterol. 108. The stable
phar maceuti cal product of cha m 99, wherein said
anticholinergic is selected fromthe group consisting
of i pratropium brom de, tiotropium bronide, and a
m xture thereof. 15 109. The stabl e pharnaceuti cal
104. Phodalé plafmaeytical produat ofelahA 1 00) Srhetstestail dortiwastetoid is ciclesonide.
phar maceutical conposition has a particle size of
about 0.1 mto about 10m 110. The stable
105  phastmepatrhaahticalr podiet ofefairan§o, dheinasaidinmBOeell @Bbilizer comprises intal,
i wherei.n gr ate£ t han about 95% of 20 said
“hd@oﬁﬁgFﬁﬁ¥@'?ﬁ@ﬁ?'conposition has a particle size of |ess

than about 5m 111. The stabl e pharnmaceutical product

a f clainms 99-1 wh in said flexible . .
105t fehls ottt S8 el st b RpQmpdies comprises
zafirlukat, Reatehsaa kadihg, dilayed, or A6dntindibn fkteb | nper meabl e
| ayer | ocated between said protective |ayer and said
heat seal able | ayer. 25 112. The stabl e pharmaceutica
107. Phosald plaghwedticalpréducCdcadriing diclaitd POy ®hetein 84id beta2-agonist is selected

fom s st of SRR LEES reRrel s SR oup

consi sting of alum num copper, steel, zinc, iron,

[ n, nesi u nd, a m xtu t her eof d..sai d.heat

108, Thdanly A cnGProgse) sl PEiberet behostc bR igferied from the
group cRBfinpsTepthtrapalm PromitieCtiotRpiuar domige,l2ad @ hdktmelisofwher ei n

said noisture inperneable layer is alumnum 114. The

st abl e pharmaceuti cal product according to any one of
109. Thaitible Srmidbdyticaliesdtictofaay of dldiex 9B 1 8, whbreinanid pairtatehtical

,h,eai\- seal ed. . WD_2004 0572% PCT/ GB2004/ 002249 -45
composiipg hasgpart ee?lﬂeéféﬁ’é}?@%fﬂq 0% "% Poduct according to

any of clains 99-114, wherein said pharnaceutica

conpqQsi tion conpri ses agbout 2969 0. about 3016g of o
110. ITB“cit'i‘]%l"ePll*?ﬁPﬁ?ﬁV&’fﬂélr%de BB A’ EP% Wgsfs&ﬁfeaﬁfg%a? about 5% of
said phakBAERE BT @npb4HR 1k 8 pshtibl dizebBess thah hbout 3hA. st abl e _

phar maceuti cal product according to claim 115, wherein

sai d pharmaceutical conposition conprises about 2969g

111. ffe ﬁmyﬁhaﬁf?%?&%cﬁlfpr&ﬁﬁt S8y HRULARY o8t (E wRekindkia WexibleQartiQate

about 2 ornoterol.” 117. The stabl e

comprispihertayeritd RieiEctiye buek ¢ hep scsleblledryet a0ty ApHIerPeriiahle faper located
betweerS@dPrRERLIRGEWhE A heat sealable layer.

112.  The stable pharmaceutical product according to claim 111, wherein said protective layer is
polyester, said moisture impermeable layer is a metal selected from the group consisting of aluminum,
copper, steel, zine, iron, tin, magnesium, and a mixture thereof, and said heat sealable layer is

polyethylene.

113.  The stable pharmaceutical product according to claim 112, wherein said moisture impermeable

layer is aluminum.

114,  The stable pharmaceutical product according to any one of claims 99-113, wherein said flexible

laminate is heat-sealed.
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10 conposition conprises about 2969g to about 3016g of

| act ose nonohydrate per about 1g of fornoterol. 118.
wab@4405bt e pharnmaceuti cal product of any of CPEI/GB2004/002249

99-117, wherein said effective anount of said

adsorbent material is that _ggount to prevent or reduce

formati on of Nhillard products. 15 119. A nethod for

eve t|n the f f one or
Thest g pah ey ing s GRS Ay rn sid
pharrnaé’éﬁﬁléaf &fﬁﬁﬂ%m@ﬁ conRE IBBR VI G atfuP3016 g aMectdse RAMIGIARLE per about
sugar, wherein the pharmaceutical product conprises:

0SHgkaﬁmﬁ4yﬁafﬁﬂ@éﬁpi@ﬁwﬂﬁbﬁbﬁﬁﬁ?|on inthe solid state
conpri sing the nedi cament and a reducing 20 sugar; b)
an effective anount of an adsorbent material; and c) a

116.  Jbastahle prackengetiosl predushaceeting tq ﬂﬁmﬂéa\bh@em eridroasmasetical
composﬂxﬁg Qg%r!ésgfab%ﬂﬁ ﬁg%&r%g g?c%u:f g(é]l%gg 8¥\fta{:1tgée \Qﬁ% At LQ%%)out 1 ue to about 2

gofﬁﬁhamaltuated, wherein the nmethod conprises the steps
of: 25 (i) positioning an effective anount of the
adsorbent material and the pharmaceutical conposition

117. }717[15 Ethlﬂelzq phasiadeatidabprphickag@ding td c)lalﬁE]abj \n@réliﬂ Ealcpﬂﬁhﬂ@eutto@l
ormthe seale ack t he ceut i
composigh U UboN AP ES GUB TLCHE B oS Py BOE e Bt e of

formoteWlt hi n t he seal ed package; and (iii) adsorbing
noi sture in the package so as to prevent formation of
one or nore Maillard 30 products. 120. The net hod
118.  gecanulé pgrhivettical Iﬂb&ﬂ;%f awsmmms bhe1p h@é&ﬂﬁs@ﬂtdfﬁ@ive amount of said

{ hal 35 1
adsorbeFigRRGR! FGhe Saat HPiaT % r??ﬁ%%ﬁ?ﬁ'ﬁ?)ﬁgf ﬁaﬂlérdgg? Fire

fraction a hydrophilic nmedi canent for treatlng a

115, 5B oty s ot s St isss Bk s 8o s et
reactionfHe@eslh H@didariduabipsHatiidcaical pcilticind b hatucie ® Bapat, SBerein the)
ceutical conposition conprising the

a phar
phmnmﬁ?@?@ﬂﬁ'W$Emﬁ¥ﬁﬁhanent and a reducing sugar; (ii) an

@f b @RirndEuaea bsthpositionih thakoiid biefelcofiplisid tht ineicdnhent dndaa reducing
seal ed package substantially inperneable to noisture
havi ng an encl osed vol une

b) an effective amount of an adsorbent material; and

sugar;

¢) a sealed package substantially impermeable to moisture and having an enclosed volume within
which the pharmaceutical composition and the adsorbent material are situated;

wherein the method comprises the steps of:

(i) positioning an effective amount of the adsorbent material and the pharmaceutical composition
within a sealable package;

(ii) sealing the package to form the sealed package so that the pharmaceutical composition and
adsorbent are in an enclosed volume within the sealed package; and

(iii) adsorbing moisture in the package so as to prevent formation of one or more Maillard

products.

120.  The method according to claim 119, wherein the pharmaceutical composition is in a dry powder
inhaler.

121. A method for substantially maintaining fine particle fraction a hydrophilic medicament for

treating a respiratory disease or disorder, comprising the steps of:
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wi t hi n which the pharnmaceutical conposition and the
adsorbent material are situated; and (b) contacting
wa b@4hgsieophi | i ¢ medi canent in the phar maceut i BEI/GB2004/002249

conposition with a hydrophobic material, wherein the
ratio of the hydrophobic nq%ggial to the hydrophilic
material is at |east 5:1. 122. The nmethod of claim
121, wherein the hydrophilic nedicanent is a

(@  pEvingaRiRrgecutp .OC{Pﬁ@E?’r@?WB‘aseﬁf cl ai m 122, wherein
ihe belpaZnAgaiits tohsosBidh eeh@thidartBdhyidPephilic @¢Picament and a
consjsting of salneterol xinafoate, fornoterol, and
HPEPFEE: 15 124. The nmethod cl ai m 123, wherein the

I@dr Oﬁﬁbi;fé%vﬂﬁﬂétﬁlagmfadé@bd‘ahﬂﬁl%ﬁﬁ! olh. ﬁ25. TEebmst hod
of.any o aj ns 1-124, erein the ropho
R er apalsdpagkagy a’gbataw VE“P%%&%‘HMS“F%&‘?‘%@&FP‘%SSQ volume
within \frllﬁ&Ptihé gagfhyc\:ﬂ'ﬁoaﬁ@ﬁ@_ oﬁﬁorﬁdh 'nad @m@hﬁiﬁ(gb&@nﬁt%_ﬁal aldginiartad of
claim " erein the hydrophobi c nedi canent is. a )
®)  comrtis dedydpaniiamedicancat ik eyticalicmpogion b ady frophobic
materiaf, N€ corticosteroid is selected fromthe group
_consisting of _nmopnetasone furoate, trianginal one
whereingpe el PHEC bydropio R et 1 fot EERuble Bie i e 011
budesoni de, 25 becl onet hasone di propi onat e,
predni sone, betanet has cortisone, dexa asone,

122, PR igie b SOREZT ey PR EGH BHBcomsG: pPatALErne.

128. The nethod of claim 126, wherein the

corticosteraid is ciclesonide. 30 129. The thod of , .
123. kg m&?hog Pg‘?l'ﬁ%l 193.1whepgin M@P%P%Pntsﬁlé S¢ 8‘%"%’%‘? the group consisting of
salmeteltY SmeRke Hosndi@biesddalibutedothy dr ophi i ¢ medi canent is
fromabout 10:1 to about 100: 1. 130. The net hod of any
of clains 121-129, wherein the hydrophobic materi al
124. amendethod BB O3B0 ivhérein tHEHHOBHEE melidaenfisParrotegdle Si ze
of about 0.1 mto about 10 pm 35 WD 2004/ 105727
PCT/ GB2004/ 002249 -47 131. The nethod of any of
125.  ahaid¥hod 3Aan} 30 Clanherniindgriendie thehipd@bplablulat@a s @hydrbghobic
. hydr.ophobic nmaterial and Ihg hydr ophi | i ¢ nmedi canent
medicamenf for drepiea rpjpaatoydisegie of dis¥dethan about 5m 132, The
met hod of any of clains 121-131, wherein the reducing

126, iR ofiEIoS, iR I B OB s 4 e e,

cell obiose, nmellibiose, and maltotriose.

127.  The method of claim 126, wherein the corticosteroid is selected from the group consisting of
mometasone furoate, triamcinalone acetonide, flunisolide, fluticasone propionate, budesonide,
beclomethasone dipropionate, prednisone, betamethasone, cortisone, dexamethasone, hydrocortisone,

methylprednisolone, and prednisolone.

128. The method of claim 126, wherein the corticosteroid is ciclesonide.

129.  The method of any of claims 121-128, wherein the ratio of hydrophobic material to hydrophilic

medicament is from about 10:1 to about 100:1.

130.  The method of any of claims 121-129, wherein the hydrophobic material and the hydrophilic
medicament have a particle size of about 0.1 pm to about 10 pm.
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133. The nethod of claim 132, wherein the reducing

sugar is non-mcronized. 10 134. The nethod of claim
wa3®4/10812T ei n the reduci ng sugar is |actose  PCT/GB2004/002249

nonohydrate. 135. The nmethod of any of clainms 121-134,

wherei n the adsorbent materiyal is selected fromthe

group consisting of a nolecul ar sieve, an activated

a charcoal.,. an Lyated. al um na ili.ca. .
151 udie§ISLET R BRaRT 1 S Yo B 57 g g crophobic
materialldhd tieHybi@ghitié mediyartdnt Gdvaia pertitl bizd SBlesswh@ra8bu 5pune
adsorbent material is 10 A (Angstron) nol ecul ar
sieves. 137. The nethod of any of clains 131-136,
132.  Wheheihbd by Rh abiRdeul 3 T ahef@TRORidi bubs i\R16RE b tBe group
...dry 20 powder inhaler. 138. The nethod of any_of
consisting oflaslose efucpspy manposs. gplpctpiremalions. &ylogracqliobiess, gielibiose, and
maltotribde€Xi bl e | am nate. 25 139. The nethod of claim 138,
wherein the flexible am nate conprises three | ayers:
a protective layer, a heat sealable |ayer, and a
133. Mk kb of JRRIBE M it MY eidutifeaic@ds ReL MR i Ahe
protective |ayer and said heat seal able |ayer. 140.
The method of claim 139, wherein the protective |ayer
134.  The RRIhYES im 1BBEvHERIBihY tubilPaipimahtiBsc3RododyRite] S a
netal selected fromthe group consisting of alum num
copper, steel, zinc, iron, tin, magnesium and a
135.  Th&indihed bl 80¢laindNd1 -4 HE wierin tBeAkcBER nlaRYiBIls dcfected from the group
ne. 141. The, nethod of claim 140, wherein

._.pol yet hyl ene . el :
consistig ath‘?q%"P sieyenfrbachigaied oy shpgroal, an agfiyptedalpmingsilicg» zeolite, a
bauxite, i@ a PR{thethereOr di ng to any one of clains 121-141,

wherein the seal ed package is hernetically sealed by

heat - seal i ng, gl uing, welding, brazing, nechanica

136. ThOmUhESof 4B 6NelklE ab1-C3 2 WRSrein@he adSEbIM BE&HANs 10/ (Angstrom)
2004/ 105727 PCT/ GB2004/ 002249 -48 143. The net hod of
moleculat ¥eVE} | ai ms 121- 142, wherein the effective amount of
t he adsorbent material is that anobunt to prevent or
' illard ts. 5
137. ’rI‘ éj rlfll(e:tgocg (()) aﬁ? to% 82@8 f13{\-/%6, wﬁgrein%geop e %eutical composition is housed in a dry

powder inhaler.
138.  The method of any of claims 121-137, wherein the sealed package is a flexible laminate.

139.  The method of claim 138, wherein the flexible laminate comprises three layers: a protective
layer, a heat sealable layer, and a moisture impermeable layer located between the protective layer and

said heat sealable layer.

140.  The method of claim 139, wherein the protective layer is polyester, the moisture impermeable
layer is a metal selected from the group consisting of aluminum, copper, steel, zinc, iron, tin, magnesium,

and a mixture thereof, and the heat sealable layer is polyethylene.
141.  The method of claim 140, wherein the moisture impermeable layer is aluminum.,
142,  The method according to any one of claims 121-141, wherein the sealed package is hermetically

sealed by heat-sealing, gluing, welding, brazing, mechanical closures, mechanical clamps, or

compression.
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143.  The method of any of claims 121-142, wherein the effective amount of the adsorbent material is

that amount to prevent or reduce formation of Maillard products.



