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(57) Abstract: Use of an adsorbent in preventing the formation of an adduct in a pharmaceutical product due to a chemical reaction

between a medicament and a gaseous substances in the product.




Abstract: Use of an adsorbent in preventing the formation of an adduct in a
phar maceutical product due to a chem cal reaction between g wegre@™ent and
a gaseous substances in the product. 16 May 2006 WO 03/ 043905 ' 6 May
2g06 WO 03/ 043905 PCT/ C§ ] ] I IR of
t he | nven RS- 02 od—a a—packag 0

packagi ng nedi cal devices conprising a nedicanent. Mre particularly, it
rel at es t&GakPpErKkage @EnkR pRck ayiLngMsmbet-hodf ivbredishin tRule 42768 farlsads or bent
materi al , @ﬁﬁéﬁ&%%@g&“{ﬂ%%%{é’g%hat adsorbs or absorbs a gaseous
subst ance yhat al > At i'n duBendanner | ocal environment of an
i mper neablg, gﬁ"&%%g@m ﬁé’l’ﬁ;%%%%ﬁ 7| OF Matthogrnafaiadduct spauel © & rehigic al
react i ons zhei ek dazRAcCARD I #y Aje medbearePigviree and the trace
gaseous subeiraneen?, kO sBack gr aamd, of, EEhe | nventi on Medi cal devi ces usually
need to béS paldk el GRIE AL &) INECT MINET 3 $5/TR), mpfer emeladat eedes pd alkeagpdysvidians, pyeess éntGuid-

at nospher PEIa#SBE FeCh (R S CATHE Qs ofanes el oF Gops prve el iarionspappderig e'she gy
cause acclfmifed 8h 6 %ertain trace subdtBREEL §% Arn? heCs@&ed | ocal
environment to a level sufficient for themto interact with the nedi canent
contained in 15 the nedi cal device. Such interaction, for exanple, may
result in an adduct between the nedicanent and the trace substance. For

i nstance, a dry powder inhaler generally includes a nunber of plastic
conponents nol ded from an acetal honopol yner, and the plastic conponents
may contain trace fornal deyde forned as a breakdown product




during the nolding of acetal resins. It is believed that the trace

f ormal dehye rel eased 20 fromthe plastic conponents is capafy ga Qo(ﬁ@rm ng
an addueggo wé/d4aep¢ar i ous nedi canments when packaged wi t hi np@r/gaigdsant i al |y

| nper meabl e container. Therefore, there is a need in the art for an

i nprovenent in substantially inperneable nedical device packages for
preventing trace substances frominteracting wth the nmedicanent in the
‘medi cal device. 25 Sunmary of the | nvémtion Accor di ng to a first aspect of
the present invention, there is provided a pharmaceutical product

conprising: a) a nedi cal deldarbentsipniddises Fhevetfcanent and a conponent

t hat “i u?l rel eases a gaseous substance, wherein said nedicanent is
capabE@—-&-Q—JiéMQ%' with 30 the gaseous substance to form an adduct;
and b) an ?ﬁfsqmbént%r%m@@&. t®h n@éthad%mﬁtwaéc@g@ﬁwabﬁﬁ%m &dital dsagbl e of
16 May 2006 -la.adsorbing or absorbing said gaseous s ance, and reducing

or prewwprising a medidasrentt More aart@alanlyamud@tes Wc%@ﬁ@k&ﬁﬁ aad paskadind aspect
of, th e@r@&é&&g th%eg‘%.ﬁ 88%01%@?1‘ r%a'ténaq r Pﬂ?glefv%r tlﬂt%ﬁﬁaﬁgs&gﬁ the

f 8r mal ar mace’u pro due " to a

r eact alogorbe mbesurmewrmanﬁattgraﬂdaw gaaﬁnu[atwinstham lopdleargirontient
phar maceut I ca roduct, conpri ses:

t Q dlcal evice c nprl %
medi c%n%'himlé e&ﬁcﬁﬂ%%gasatﬁ RIgYaek ématmra gHPBHE UG LA eg%aaum |y
rel e33L%+i8n R?él%?\ %ﬁ?&% en® e meBical H&ﬁ&é‘éﬁdﬁﬁ@lﬂﬂﬁcegjas%uédsor bent or
rial capable

absorbent nate 0 adsor bing or absorbing sai d gaseous
subststzsdanend reduci ng or preventing the formation of said adduct,

wherein the nmeth C ri.ses the steps of: (i) positioning an effective

d%ummeg&%ﬁm&uabsor bent material and the nedical device

within a sgalbpl devieekaseally(nddd Besd backddm Hackaaatiany hijpimidapiaredi cal

devi ce and adsorbent are in an
packages to prevent atmospheric moisture ingress. The use of such impermeable
packages may cause accumulation of certain frace substances within the sealed local
environment to a level sufficient for them to interact with the medicament contained in

15 the medical device. Such interaction, for example, may result in an adduct between the
medicament and the frace substance. For instance, a dry powder inhaler generally
includes a number of plastic components molded from an acetal homopolymer, and the
plastic components may confain trace formaldeyde formed as a breakdown product
during the molding of acetal resins. It is believed that the trace formaldehye released

20 from the plastic components is capable of forming an adduct with various medicaments
when packaged within a substantially impermeable container.

Therefore, there is a need in the art for an improvement in substantially

impermeable medical device packages for preventing trace substances from interacting
with the medicament in the medical device. |

25 Summary of the Invention

According to a first aspect of the present invention, there is provided a
pharmaceutical product comprising:
a} a medical device comprising a medicament and a component that gradually
releases a gaseous substance, wherein said medicament is capable of interacting with
30 the gaseous substance to form an adduct; and

b) an effective amount of an adsorbent or absorbent material capable of




encl osed volune within the package; and (iii) adsorbing or absorbing any

| eakage of the gaseous substance fromthe conponent so as toMagdoge or
prevent the formation of the adduct. According to a third aspect of the
present invention, there is provided a conpound of the formula: According
to a fourth aspect of the present iop94gntion, there is provided a

phar maceuti cal conposition conprising a conpound as defined in the third
aspec i PR ITBIRG Wi e LLh el ' a fifth
aspectrado thgaopresent Sl%tr?\:/déﬁ%%%onu%t e?agﬂeéaggé{e/dliﬁfé%gé?ﬁ@%\%gpﬂg%ﬁe conmpound
as defarmedionofishiel adduadl aspect in the manuf acture of a medi cament for

treating a th 16 |va¥ 002@ 2 % enbodi nent t &1"@9 resen nventi on can
provi de a ngé{&'i?g%s FNGNRIRGCAP e‘?f@é@”@ﬁﬁ%’? fosﬂ & ISBIRGEEAt i n which
for nﬁhéﬁﬁb@for%ﬁ%tﬁg tAE FOmastionest rPa®Nict i Qlphamhasslstital prodlict hub® heduced

or elimnated. This and ot her enbodi nents of the present invention can be
attai ﬁ'@@ﬂlﬂ@l repciion dishyeen theowegisaman endiangagaousaubstansesswheteimthel | v
inper di cal device conprising a nedi canent that
has a encygéggﬁgyﬁéa()m&stegel n the nedicanent; and (iii) an adsorbent

mat er i aI a) e headibdl\devicendraprlistg élrﬂe’ﬁcaﬁ@hhcéﬂﬂﬂ)léﬁf idnir®an addlc0amd43905
PCT/ GB02/ 05147 -2 nedi cal device conpri si ng a nedi cament and t he adsor bent
S

mat er RECMPOREHkt f@éarefwalwelﬁaﬁe% ﬁ@aﬁﬁ@kﬁéé t#ReS;Ahani sm by which the
adsor bent lg)‘a:%r?[eff@l: Bﬁﬁtdtﬂ"ﬁ n A8H6Lnt SFUTRIBAR &eh?l%ﬂf fng resi dual

gaseous substances ease by various s conp one |cal devi ce
conpr adsarhing m’eabsoahmgtsasbgaémustsimbsmmebanalmdm:mg/\ot prevehtnagmmul ate

Sont sHEAUPR of RACrAiSh “devi ce Lo form the adducts. However, this o
wherein the method comprises the steps of:
(i) positioning an effective amount of the adsorbent or absorbent material and the
medical device within a sealable package;
‘ (i} sealing the package so that the medical device and adsorbent are in an
~ enclosed volume within the package; and
(iii} adsorbing or absorbing any leakage of the gaseous substance from the
component so as to reduce or prevent the formation of the adduct.
According to a third aspect of the present invention, there is provided a
compound of the formula:

. According to a fourth aspect of the present invention, there is provided a
pharmaceutical composition comprising a compound as defined in the third aspect and
a pharmaceutically acceptable carrier.

According to a fifth aspect of the present invention, there is provided a use of the
- compound as defined in the third aspect in the manufacture of a medicament for

freating asthma.




expl anation of the nmechanismis not a limtation on the present invention
and an adsorbent material may achieve its effect on adductujpﬁggg@pn'
through ot her known or 10 unknown nechani sns. The various features of
novel ty which characterize the invention are pointed out wth
particularity in the clains annexed _yg and formng a part of this

di scl osure. For a better understanding of the invention, its operating

advant ages, j : i f | d be
made 1 oo nErHbSAEEnt cERbRELR, b Eh, Bovidea e pAcRaRE I FRel

i |l ustievicedontplisitesa méicament ianidch orhrdionaitzaldatts) bach aswesdicanentsr i ef
Description o the DLgmnqgf Figure 1 is a graph summarizing a study that
shows PPIHEMt G5 el pgre C@@e"ﬁ@’m'aﬁe@ffectl ve adsorbent against formation
of the nedi mo o KtodfifiehtSlor FRBRAAL irfnfloh Bah eaRElSY BP°

acetonldellactose I en Figure a view, partrally cut-away, of a
t ypi caroviting poyaakage lcahwrisiraciieare outer subsiantjaliyinpermeabie packagee (it)iaon.

. oy Pt Befich solforbing a Bficrsh: B8] Res ariandoael BomadbPRaR BE part of

one ofpddiammémshhd (mfén @aa&%ﬁf\hﬁatemf @@Wérﬁb@ea RioPed iskiéve BARMRAI ner that
is fixed to the inh eg by mechanical neans, or by welding, or by use

of an adhesive. Detailed Description of the Preferred Embodi ments (1) Ina
first enbodi nent, the invention provides a pharnmaceutical product
conprising: 30 a) a nedical device conprising a nedi canent and a conponent
that gradually releases a gaseous substance; and 16 May 2006 WO 03/043905
PCT/ GB02/ 05147 -3 b) an effective anount of an adsorbent naterial capable
of adsorbing said gaseous substance. (2) In another enbodinment, the

i nvention provides a pharmaceutical product




according to enbodinment (1), wherein the adsorbent material is housed in
the device. 5 (3) In another enbodi nent, the invention pr%lq% 2606

phar mac roduct according to embodi ment (1), furt sing a
seal ed g?c?(ag? ﬁaw ng an encl osed volune within which tPR:gIgr {Bfﬁg{éhand t he

adsorbent material are situated; wherein the seal ed package is
substantially inperneable to the gaseous substance; and wherein the
gaseous substance is other than HFA (Bydrofl uoroal kane) propellant. 10 (4)
I n anot her enbodi nent, the invention provides a pharnaceutical product

accordietdg:ai deeiocb @dmpeising 4 meditanennatd thesaddrtiepanktgial tan debsbit i al | y
rrﬁﬁ,b E to nmoisture. (5) In another enbodi nent, the invention provides
a phaYV Pd0eiRAgka9% 0oduct  according to any one of enbodinents (1) to (4),

wher ei n th%é%&%mén%ﬁ) ﬁﬁf@Qh réHQotrﬁént %éta{da%n%%hﬁi LaguQ' @ syringe,

and a dry powder 1 nhaler. I n anot enbodi ment e I nvention provides
a phaforeadioniis &y quiagping residual giasgous sabgtances oéleasbo diyvamivss(1) to (5),

T N e

enmbodivireristsaccbinuigte(Within %@b@tﬁhg‘é"@ AeRnFRARDfevePaddirf@idct witAfthammat or y
medi canent used in the treatnent a respiratory disease. (8) In another

enmbodmMegifamaeri eonkajeed F%Wepﬂ@dicééée\ac?thanfﬁb@@tad!Mth)ﬁdmmr tdiuf:t:ordl ng any

The o BanaTonh dddndisdd nol BT Ree UG, ERTRRRGR mV B ARRN on' or oot dos
a phaaderbent material orhycichiawcis effect droa@cmttﬁdifen@ﬁorﬁmﬁ@@bmﬂhbﬁ kdwniop (8),

vvherelrﬂ(the co onent is a plastic elenent of a dry powder inhaler device.
o) Y @"r‘r‘ﬁﬁb‘ﬁ ment, the invention provides a pharnaceutical product

e pacer % PARRS Btet 1ol el e BAKL o LEAR I SRR R

with particularity in the claims annexed to and forming a part of this disclosure. For a
better understanding of the invention, its operating advantages, and specific objects
attained by its use, reference should be made to the drawings and the following

15 description in which there are illustrated and described preferred embodiments of the
invention.

Brief Description of the Drawings

Figure 1 is a graph summarizing a study that shows that the molecular sieve is
an effective adsorbent against formation of the medicament-polymer adduct Compound
20, Aln triamcinolone acetonide/lactose blends.
Figure 2 is a view, partially cut-away, of a typical dry-power inhaler package
according to the present invention.
Figure 3 depicts two of a number of possible locations for the absorbent in a dry-
power inhaler. For example, they could possibly be molded as part of one of the plastic
25 components, or could be provided in a container that is fixed to the inhaler, eg by
' mechanical means, or by welding, or by use of an adhesive.
Detailed Description of the Preferred Embodiments

(1) In a first embodiment, the invention provides a pharmaceutical product
comprising:
30 a) a medical device bomprising a medicament and a component that gradually
releases a gaseous substance; and




(11) In another enbodi ment, the invention provides a pharmaceutical product
according to any one of enbodinents (1) to (10), wherein thpég@§gg@|§ '
subst anc ey ble of interacting with the medi canent adduct .
(12) In g‘ﬁko)t% !ggﬁg?nbodi ment, the invention provides a pharltr'rg%{e;gwagg pr oduct
5 according to any one of enbodinents (1) to (11), wherein the gaseous
substance is fornmal dehyde. "(13) In another enbodi nent, the invention

provi des a pharnaceutical product acc®eding to any one of enbodi nents (1)
to (12), wherein the adsorbent material is incorporated into a pol yner

m xture and bjeméifedtive enounttof anmddserbentonaterinbedpabie bhadsdbingestic al
devi ce. (%4%’ I n, anot her enbodi nent, the invention provides a pharnaceuti cal
pr oduct98S&8 5FHP§E"F%- any one of enbodiments (1) to (12), wherein the

adsor bent ' | j a ' ' E5Th ' he
packagi ng ggg fLdegflélchEéE%m??wthgﬁgyﬁﬁbrgm%eﬁei?, t hég%drt?\élgﬂ%r{)glrl\&pr ovi des
a phar rexseding & embodiment (15 whereindiheqadsorizant naterial is donsdd liretitesdévide.t o

L1 ebi ¢ e ) b dtBEP SRBR IS Helnve fion BRI bR bR RSB et | o
provi degcardi@tdTampulintant (), ddukér c@ﬁﬁlﬁ’éiﬁé @%éa%cﬁﬂ%cl@@% dvikgBréhopakg (1)

to (12), wherein the adsorbent material IS in a rous sachet. 20 (1/7) In

anot hgr"%@wmwhicﬁﬁ@eiqwmq'%thﬁrﬂﬂﬁod@tafﬂ@ﬁdﬂ @eﬁiﬂa&%ﬂﬁ pr oduct
ScCor i 0 s SBROEBTROA) e bt I b PR

ol eculamd whereirstheagsieoas edbsianey ds otheatitaraHF Aa@iytrofiueebikas) propdlidnt.ca,

zeol ites, b?holi;'i tes,, and E};éitures thereof. (18) 1n another enbodi nent, the
i nfenti on proVinIOtherAEPadimat g nyRignRrovidss ARharmacgulical pRgdisite of
enbodi i ; Rl tek) | trom
ol ecul b e e Btk R 7 Boteh Bl impPringasis
phar mad@inaigidre.pr oduct according to any one of enbodinments (3) to (18),

T e b SRS TS, FBL e By SR P bR 7,
shaped acotidifigier ény one of embodiments (1) to (4), wherein the device is selected from the
15 group consisting of a syringe, and a dry powder inhaler.

(6) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (1} to (5), wherein the device is a dry powder
inhaler.

(7} In another embodiment, the invention provides a pharmaceutical product

20  according to any one of embodiments (1) to (6), wherein the medicament is an anti-
inflammatory medicament used in the treatment of a respiratory disease.

(8) In another embodiment, the invention provides a pharmaceutical product
acdording any one of embodiments (1) to (7), wherein the component undesirably
releases the gaseous substance.

25 | (9) In ancther embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (1) to (8), wherein the component is a plastic
element of a dry powder inhaler device.

(10) In another embodiment, the invention provides a pharmaceutical product
according to embodiment (9), wherein the plastic element comprises polyacetal

30  material.




WO 03/043905 -5 16 May 2006 PCT/ GB02/ 05147 (20) In another enbodi rrent t he
I nvention provides a pharmaceutical product according to am/Mgg,a

enbodi MeRYE o§/de3eé0 (19), wherein the package is nmade of ﬂ% 1‘(721) I n
anot her enbodi nent, the invention provides a pharnmaceutica pro uct

according to any one of enbodinments (3) to (20), wherein the package |s a
flexible lamnate conprising three |ayers: polyester / alum num/

pol yet hyl ene, wherein the aluminuml!afer is between the pol yester and

pol yet hyl ene | ayers. (22) In another enbodinent, the invention provides a
phar maceut i daf) pr anhiber embodinmﬁntgthednaeryt;omrwooidee rebphiarmeadesti¢)produdt21)

vt i nrocBrBg e A% on an BodmBels (ko whgee 1 Sessipcubiimnteas) | n

anot hercapabRIbMMARract! wwme@ibamwté?&na H%HUBPGUUC&' product _
accordlcng to an oﬂ%dc?aﬂ nbodi nents (1) to (32) wherein the nedi canent is

trianci nol or(é2h ihereembadiprent, the lavmtlmrprenr?deamﬁrrarmadeetwai\pmdmam

oY 2aolng B bhe bR spicditiEhis. 37 P11 Wnbrdif e Gt sPREGRE o ¢

preventfominébydmtlon of an adduct. (25) In another enbodi nent, the
I nvention pr(%(ll des |2&)har maceut i cal product according to any one of

enbodi ment s ({2) In@nqthenembpdimant, Wﬁénmm@tprpgid@s apharmaceulical ppodycte) |
anot heryceghach faeaﬁd\aafggef%&;ﬁa ks Pl (425, hgRITAR ARiorbe i ibtElafs! e

formation of an a armace toac

r eact i mpdnpomﬁhmtm aqaafgeﬂecmthe mdjnmngmm mtmbs ptashes:ommeeat 0f tlhbe
hod co Fes the steps of: 25 (i) positioning an effective anount of

th ad I %erl al and the nedical device within a seal abl e package;

(14) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (1) to (12), wherein the adsorbent material is
incorporated into plastic sheeting used in the packaging of the device.

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

15 according to any one of embodiments (1) to (12), wherein the adsorbent material is
incorporated in an adhesive (e.g. a self-adhesive patch or tape).

(16) in another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (1) to (12), wherein the adsorbent material is in a
porous sachet.

20 (17) in another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (1) to (18), wherein the adsorbent material
comprises material selected from the group consisting of molecular sieves, activated
clays, charcoal, activated alumina, silica, zeolites, bauxites, and mixtures thereof.

(18) In another embodiment, the invention provides a pharmaceutical prbduct

25 according to any one of embodiments (1) to (17), wherein the adsorbent material is 10
A (Angstrom) molecular sieves.

(19) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (3) to (18), wherein the package is made of
metal, glass, or plastic, and is selected from the group consisting of bottles, bags, drum

30 boxes, and irregularly shaped containers. |




16 May 2006 WD 03/043905 PCT/ GB02/05147 -6 (ii) sealing the package so
that the nedical device and adsorbent are in an enclosed vgmap200¢ hin the

package; pyangh/@g§Rr bi ng any | eakage of the gaseous substa@?q\, ]{09/53 7
conponent of the device so as to prevent the formation o uct.

(27) In another enbodinment, the invention provides a nethod accordlng to
enmbodi nent 26, wherein the adsorbent naterial is housed in the device. (28)
| n anot her enbodi ment, the invention pPovides a nethod according to any
one of enbodinents (26) to (27), wherein the seal ed package is

subst ant i al (30) In@gpethezmzodiment) ¢hg imention pobdtdesa phaendcedtisatproduct

055 RoSIER St HEsbood i (o b ffbudbe S3HERbEl RedBn op'
, ing to
any 05%39{;. enbodi ments (26) to (28), wherein the seal ed package is )

substanti al I% | npermeabl e to noisture. (30) In another enbodinment, the
i nventi on pfél)ila@nothenembadiment thie inyentioapyovides ampsaunaeeitical prmﬁius:t(26) to

Sy noBeeE Bl oy i G emBodleié £8)40(20), WibxthaNE pabSidd &1 Meifle °

lnvent iaPhinateosortipdsing el sl RS:Osdigedter t Mluiiyumd plyethyteme diaelnsthe26) to
(30), wherein thg dggn ce ??a gm%owder I nhal e?ﬁw{t’,Z) I n anot her

enbodi ABWRINURaYers Setwesn me(mln%%teaaﬂ@pﬁty@ﬂy&zﬁ @Nﬁ@ to any 20 one of
embodi ment s Z(Zé% ah8 Pﬁ: andmﬁéﬁft, 'i‘hé HvelBoh P%W&Es 4 ?h@ﬂné&gdh(:ég%nlo@mt ory
sed in e

medi cament _ treat a respiratory disease I'n "anot her
enbodi aecurdingtte anywre ofcempoditrients (3) tog? hpdvfmmnrtﬁe pgckageisyhermetically

nmbodi 32), .wh t t bI | eases the
a8eou 8okt b Tiae sBalig sy v BFadin S HicH RBUT SR 7 R B Pvi des. a
et hodc@aprisdidhd to any one of enbodl ments (26) to (33), wherein the

conponent is a plastic elenent of a dry powder inhaler device.
(23) In another embodiment, the invention provides a pharmaceutical product

according to any one of embodiments (1) to (22), wherein the medicament is
triamcinolone acetonide.

15 (24) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (1) to (23), wherein the adsorbent material is in
an amount sufficient to prevent the formation of an adduct.

(25) In another embodiment, the invention provides a pharmaceutical product
according to any one of embodiments (1) to (24), wherein the adduct is of the formula:

20
(26} In another embodiment, the invention provides a method for preventing the
formation of an adduct in a pharmaceutical product due to a chemical reaction between
the medicament and a gaseous substances, wherein the method comprises the steps
of:
25 (i) positioning an effective amount of the adsorbent material and the medical

device within a sealable package;




t

(35) In another enbodi nent, the invention provides a nethod according to
any one of enbodinents (26) to (34), wherein the plastic ellgqqg?ngoaaorrpri ses

pol yacet (g gilodi®iseri al . 16 May 2006 WO 03/043905 PCT/ GBQ%JT% siad (36) In
anot her en%odl nment, the invention provides a nmethod according to any one

of enbodi ments (26) to (35), wherein the gaseous substance is capabl e of
interacting with the medi cament to form an adduct. (37) In another
ermbodi ment, the invention provides a n@thod according to any s one of
enbodi rrents (26) to (36), wherein the gaseous substance is formal dehyde.
(38) I n anofihyer eeaimﬂmrnackagesbmlwarthémethai\dm andratserdentcareridiang t o

any one of enbodl ne t%ﬂz wherein the adsorbent material is
i ncor por at ed |G % ﬁ\'ﬁﬁ'ﬁj kage: ABRuf actured into a plastic

conponent Oédéélﬁld%yclébkégé/bﬁﬂﬁe gisHRls Rl tor P ae I of e et i on

provi des a net hod "according to an one o0 to (37),
V\/nerel n thedawseismasttome\eentéhe farmatioorgfdha@dduttnt o pl astic sheeting used

or dvi es- . T A NaiE PRGBS BB Beekilen R RI05T Sesortiy ey = ' "

wher ei gmibldiragsia2d) avtiersintthe iadbottfent AMfReRaNighedsédintthe didesi ve (e.g. a
sel f - adhesi ve patch or tape). 15 (41) In another enbodi ment, the invention

provi des a o @nates embagiment e inveption pegwides aethod aggording te@ny

wher e r t. anot her
errbodI 8@%? ?eﬁﬂ% |rﬁ€@%t(gg*ﬁ Crﬁb/ W erb@ @rr'gﬁ%r a‘i’ corglgrﬁgs éééﬁ?/éfgne of

enbodi mm&rme(auﬁ) ta tb:e(ghk)apumdsabmncemcamerdm the gasevusadubstanee! is etherat er i al

ety oo R KbvfroflSBUEaRT REPelRNt o zeol i fes. baux tos, and mi xt ot es
thereof. (4@p) !mambhemwahﬁshm mvbhﬁon PHﬁz’fHésOé‘n{Htﬁ’d(d desorgingab
according to an one of enbodinents (26) to (42), whereiln the-adsorbent
mat er | e pfsembonllme(nigéZ@bﬁ@)(Zmatmrainetheaeaimtpac(l@g)e i$ aubstantially enbodi nent ,
the i qﬁﬁi&rh%%bigfbvﬂngﬁﬁur@. nmet hod according to any

(30) In another embodiment, the invention provides a method according to any

15 - . one of embodiments (26) to (29), wherein the device is selected from the group
consisting of a syringe, and a dry powder inhaler.

(31) in another embodiment, the invention provides a method according fo any
one of embodiments (26) to (30), wherein the device is a dry powder inhaler.

(32) In another embodiment, the invention provides a method according to any

20  one of embodiments (26) to (31), wherein the medicament is an anti-inflammatory
medicament used in the treatment of a respiratory disease.

{33) In another embodiment, the invention provides a method according to any
one of embodiments (26) to {32), wherein the component undesirably releases the
gaseous substance.

%5 | (34} In another embodiment, the invention provides a method according to any
~ one of embodiments (26) to (33), wherein the component is a plastic element of a dry
powder inhaler device.

(35) In another embodiment, the invention provides a method according to any
one of embodiments (26) to (34), wherein the plastic element comprises polyacetal

30 material. |




glass, or plastic, and is selected fromthe group consistipnpgvalobegt!es,

bags, dr 4 g9uRss and irregularly shaped containers. (43)-{/@p@ReiHer
enbodi nent, the i1nvention provides a nethod according to any one of

enbodi nents (26) to (44), wherein the package is nmade of plastic. 30 (46)

I n anot her enbodi nent, the invention provides a nethod according to any

one of enbodi ments (26) to (45), where¥n the package is a flexible |am nate
conpri.sing 16 May 2006 WD 03/043905 PCT/ (B02/ 05147 -8 three | ayers:

pol yester / &6} aumWerpnﬂglmﬁrhyPEltheinwb?tjl% pTd\MBSaé E‘féth&%b@;qfﬁrn%t@ e;rﬁ,et ween
th I t an ol yer.s. n anot her enbodj nent, e

| nvent i%}e?sqf%@l?%ﬂ@%atﬁﬂa?ﬁﬁcwﬁaﬁ@ t%gwuw@)s&qn%mﬁm@_ (26) to
(46) . wherRitingWith PRGkedRakeM s fﬁﬁm‘&??&&u&?a' ed by heat- 5 sealing,

i _
gl ui ng, wel di ng, brazing, nechani cal osures or clanps, or conpression.
(48) I n anof®&rinanetemembodiment, thedmantionprovidds e raethetiractordiog talang t o

e s R SRR 20 Bl e R e et e ReoTIIR Y
provides a M)hﬁén@ﬂwﬁhﬂsdih%r@ﬂhemrﬁbnﬁmaé%%éthb@@ccbﬁhiﬁ?"ﬁ% ﬁg)\ﬁhere' n

the adsorbent material is in an amount 10 sufficient to preven

f or mat 09 dbrembpdingots (26) tp{36) wheatwimthe adassbenometeriahis inW@vmated_inpioca/hi des
h ' f I . rein the
S dauct PRI ot MaNutRRFR ntf HALIC EOTpRASH dring MedietRVERT o0
provi des a (:SB)ﬂglmdthﬁr etrhbodimemiut. Ith? ifveatioh lpr;a\.vidéélermeﬂhi.bdltﬁcﬁﬁming tchgi% 4 of
' ' ' . CO sition conprjsing a cong
entfoa RORO eatoiaR GRS EE wetein (e SisaheBmelati s rrperstRf 006 WO
03/ 043BRRIPSREERRZ 198 1 theHdRAYink LIS bBGEeeTDOd] ment, the i nvent i on

provi des a pharmaceuti cal _ .
- {40) In another embodiment, the invention provides a method according to any

one of embodiments (26) to (37), wherein the adsorbent material is incorporated in an
adhesive (e.g. a self-adhesive patch or tape).

15 . {41) In another embodiment, the invention provides a method according to any
one of embodiments (26) to (37), wherein the adsorbent material is in a porous sachet.

(42) In another embodiment, the invention provides a method according to any
one of embodiments (26) to (41), wherein the adsorbent material comprises material
selected from the group consisting of molecular sieves, activated clays, charcoal,

20 - activated alumina, silica, zeolites, bauxites, and mixtures thereof.

(43) In another embodiment, the invention provides a method according to any
one of embodiments (26} to (42), wherein the adsorbent material is 10 A (Angstrom)
molecular sieves.

(44) In another embodiment, the invention provides a method according to any

25 one of embodiments (26) to (43), wherein the package is made of metal, glass, or
plastic, and is selected from the group consisting of bottles, bags, drum boxes, and
irregularly shaped containers.

(45) In another embodiment, the invention provides a method according to any
one of embodiments (26) to (44), wherein the package is made of plastic.

0 (46) In another embodiment, the invention provides a method according to any
one of embodiments (26) to (45), wherein the package is a flexible laminate comprising




conposi tion according to embodi ment (52) further conprising triantinolone
acetonide. (54) In another enbodinent, the invention provi q%sngg@@mod of
treati ngv@éh ggﬁ corrprl si ng adm ni steri ng to a patient i b 2%%1 Such

t reat nent, armaceutically s effective amobunt of a conpound o

enbodi rrent (51) (55) Anot her enbodi nent of the invention is a method of
preventing the formation of an adduct caused by a chem cal reaction

bet ween a nedi canent and a gaseous sufistance rel eased froma nedi cal
device, said nethod conprising the use of an adsorbent. 10 (56) Another

enbodi iteree lagershpolyestent aluminamd pulydibgleas cahetieiytteoalamernn@mwr is (55)
wherein the a sorbent is hou in the nedical device. (56) Another

enbodi REAVERs t ngh?{]@lﬁ)og@t l9Rg ¥AB™Saccor di ng to enbodi nent  (55),
wherein the bgﬁme{rﬁ lﬂé‘?n\}é?]tlﬁﬂ [ﬁBﬁH9§%qH¥mo'd W’élﬁ%ﬁba

package. Sother enbo ment e invention I's a
packagenexs emqummntsg(zso & (éﬁ)dwhemnmﬂm pack@lees hemneacailyr@aaed"rbﬁ heahre nt

and_ havin one t t at r adual eases aseous substance; (b) an
over we Spatd NG MeRing, Bibaing Bl dastERs B dafiie Sh BBy W or w b
bei ng subst m)lialdwothmmme@.t ttﬁeﬁﬁ@rﬁéﬁ‘?ﬁéﬁdéé’@%@%@l ac%ﬂfh.ﬁ@t@amr
adsorbent material, enclosed wthin said overw ap and having the ability to

adsor b opg Cﬁﬁmlmﬁéﬁg@@é&lé‘*@u\yb@mﬂle medicasiend i iinneinelooe acatonidaent i on

pourder 1 nhaf &0 SO Ao REERE 188 iflenBPn RGPS 2 PefeliEs BTl iy *
react i one lod endeirnbats@4) ca(8)! whekirathgosdstbestunateriat BSin adtaraeamt | si ng t he

steps of; %?‘ Identlfﬁl@?f% an adsorbent material that is effective against
fo}"rrat syificent to,previegly raton Bfaﬂéélﬁﬁ g ng the dry powder inhaler along

wi th sai d agsanbembtBeéhbdiment, th in\)e'mSﬁ %l@? H?ﬁgﬁ'@ﬁ a&gmw]gﬁy
enbodi ment of ‘the invention is a erein s is ac
conducona@famtmdmenise(ﬁﬁ) &4, whereirethel adﬂu@cﬁubhefformwa: on inside two

i nper meabl e

15 (51) In another embodiment, the invention provides a compound of the formula:

(52) In another embodiment, the invention provides a pharméceutical
composition comprising a compound of embodiment (51) and a pharmaceutically
acceptable carrier. '




enclosures is nonitored at one or nore predetermined tinme intervals, while
(1) 16 May 2006 WO 03/043905 PCT/ GB02/05147 -10 encl osi ng 1 ¥y pogse of

t he encl e medi canent, one or nore conponents of owder
inhaler,qéﬁgﬁgggg adsorbent and (2) enclosing within the ot é%ﬂg¥mphe

encl osures the nedi canent, one or nore conponent of the dry powder inhaler
but no adsorbent. s Another enbodi nent of the invention is a dry powder

i nhal er package, conprising: (a) a dr§-powder inhaler containing a

medi cament that has a tendency to form one or nore adducts during storage

within a sulfsBpntandltter enbedinfemb) the MaSHNOAProiles a phdvaiaretdicdl! y
| nper meabl e gverwap, within which said dry powder inhaler 10 is enclosed,;

and an CREYSEHION ageriding o embedimerid5e) fusther samprising tirmisinglenaacetapidene
ability to r(.éf)ggca‘?xoﬂ{ergl%n?t‘tf Fnefn?rtH?tiﬁ%ti%ipté&ﬁ\ﬁdéggqﬁéﬁodl5f tfe%;/iﬁﬂ%%ﬁﬁhg.t ed

that certai At ur es e | nvention, are, Tor clarit escri bed
i n t he comprisikig administering o @ phtentimmezd ofgychlteatinenfy raophatathcenticallybi nat i on

15 in a_sipgle enbodi nent. Al so, various f ures of the invention which

ar e, f&ﬁzﬁg’]&/?'ﬂ?}m &PP%@&W%OFR@M{F@W%35- a single enbodi ment, may al so

be provi ded ' ' i j | : r obl em of
provi (SPIRARRE! é/mBgdi:crﬁbnt%‘?eré HiveARPisSH F{i‘é;ﬁ%? 39%2%3?3@ méa

Adduct Fornmati‘on During easibility study o aler (DPI)
cont ai fermgation; efras addush caus®l by etahemiealrgazion betwesrra mEdicpnenteindd t he

soon a0tpRARC Rl it e el B6vice oria Mooy SompraB B Tieite
obser vaf ddgotiuntgr eat est extent in the 100 g/actuation DPI with a |evel of

delta 14-TAA (0.48 %ww which failed the specification limt of 0.40 %
w iR Aft er (BDANGtherEmBedimant ohthesiiventionis:a methed argordipasterarakodiment

| pae L8] MBI REIOEES ool T ARIBHGRIBEN o7, 11 13, Yhanoerer
further det (38)iAmedharrerhbodintemd obtheginnahticrt B hrigtlyod tockyrdingtoembodiment
(55), wherein the adsorbent and device are in an enclosed volume within a package.
_ Another embodiment of the invention is a dry powder inhaler package,
15 -~ comprising:

(a} a dry powder inhaler containing a medicament and having a component that
gradually releases a gaseous substance;

(b) an overwrap within which said dry powder inhaler is enclosed; said overwrap
being substantially impermeable to the gaseous substance; and

20 an adsorbent material, enclosed within said overwrap and having the ability to
adsorb or absorb the gaseous substance.

Another embodiment of the invention is a method of preventing formation of an
adduct in a medicament in a dry powder inhaler contained in an impermeable package
due to a chemical reaction between the medicament and a gaseous substances,

25 comprising the steps of:
| (a) identifying an adsorbent material that is effective against formation of the
adduct; and

(b) packaging the dry powder inhaler along with said adsorbent material in the
impermeable package.

30 Another embodiment of the invention is a wherein step (a) is achieved by
conducting an experiment where the level of adduct formation inside two impermeable
enclosures is monitored at one or more predetermined time intervals, while (1)




new peak co-eluted with delta 14-TAA and thus gave rise to the

out - of - specification reading of delta 14-TAA. Wien using tfviihéagret hod,
the delt gudfsdAbys evel remained constant, as expected f‘i;cﬁ(ﬂz LRI Y from
t he synt hesrs. e new peak, 30 determ ned using |iquid chromatography/ mass
spectronmetry (LC/Ms), was found to be corresponding to a nmass of TAA plus
30, and had the sane retention tine as the product of the reaction between
TAA and fornal dehyde. Thus, it is belied that the 16 May 2006 WO

03/ 043905 PCT/ GB02/ 05147 -11 new peak was the adduct between TAA and

f or mal éeblpding within loneasf thelentioburd the médicamiht, i rmaRs Bothpoeenty af thee of
TAA an% was gssj gned Coppouynd, A with the follow ng structure; OH 5

ConpouREY RoweeGgaler.An léﬁ?@e&ﬁrﬁia@si(a) englesingrwithin drgiother of thehi ch t he
cl ass t Lded L Valed nly
it 11 2SI PSR el e BERRERE oSl ar bl SIBLRH dtihe WY hRReafndF EPARD LY e
ast hnaadsombesat.f ect s of conpounds in treating asthnma can be exani ned by any

' f th d in 10 t t, f le th di scl di
8. *Bor nat AMATEY SiodifEtf ok yerlaodh z o Bovele ipieraTechy of i | os. o g

Subs. tompPiding2l (1972); and D. H Seih, ibid. 11, 615-649 (1982), which
are incorporated herein by reference in their entirety. The term "nedi cal
devi ce" as (Beidrpawvderiighalar eenfaininga snedinpnent thay hae v teadendyaio fosncapabl e

o aduaPfts o Bord dEERLEMTH PRt 2 s R IR B BG DT
medi canent () &substantialidingiermbabdlaevéraeapryitiie whishibaitialiy ipaWder inRatgrmeabl e

package so that aay gaseous substance rel eased froma conponent of the
de¥i ce'SRRFlIR&LMPate in the package and may react with the nedicament to

form an addygtadséfvent nfd?@riél%ﬁ&@sé’@%ithfﬁesa?@%?%bﬁ]% fi &%Cébiﬁtg% the

gaseous .substance rel eased froma conponent o e nmay accunmul ate
i n t heredlgeos prewwt foramationef theselduatst h t he nedi canent to form an adduct.

Th_er efore, ftri]sea[')gr\é%%ttéao {ha't %eﬁgitn #e'agnurteg %f {hoe i?nr}gnt%)ne,%\'ff];u':ﬁ atré/,l?gr c(ﬂ.]cau'itr)?,3 di cal

described in the context of separate embodiments, may also be provided in combination

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

. The Problem of Adduct Formation

During a feasibility study of a dry powder inhaler (DPY) containing triamcinolone

20 - acetonide (TAA), an increasing level of the impurity from the synthesis, delta 14-TAA,
was observed. This was first seen at the 6 week check point in samples stored at 40
°C/75%RH and was observed to the greatest extent in the 100 pg/actuation DPI with a
tevel of delta 14-TAA (0.48 % w/w) which failed the specification limit of 0.40 % w/w.
After obtaining this out-of-specification result, a series of investigation were performed.

25 Using an HPLC method, it is discovered that a new peak was present that eluted just
before delta 14-TAA. It was further determined that in the original stability study, this
new peak co-eluted with delta 14-TAA and thus gave rise to the out-of-specification
reading of delta 14-TAA. When using the HPLC method, the delta 14-TAA level
remained constant, as expected for an impurity from the synthesis. The new peak,

30 determined using liquid chromatography/mass spectrometry {LC/MS), was found to be
corresponding to a mass of TAA pius 30, and had the same retention time as the
product of the reaction between TAA and formaldehyde. Thus, it is believed that the




devices or any specific nmedicanments they contain, as long as there is a
potential to form one or nmore adducts due to the accumnul atiigqz@dogsne or
nor e reSWﬁ?ﬁio eous substances during storage in an i gﬁ7package.
Exanpl es of such devices 25 include, nedicanment |oaded syringes, 1nhalation
devi ces contai ning nedi canents, for exanple, dry-powdered inhalers. 16 My
2006 WD 03/043905 PCT/ GB02/ 05147 -12 The term "medi canent” as used herein
is intended to enconpass any nedi canddt capable of being stored in a
device and has a tendency to formone or nore adducts during storage by

react i ngwpddk wag treeadduct betteerc EARNad fosmaldathyak) whichelvgapedtifiedas the
corrponégr_it1 of , the dev t "has a tendency to formone 5 or nore

I ce, A nedicanmen ; ]

adduct &1l Vi darivative eﬂkém ang wes pgsiansd CArPan® Aauith thedfollowing
measur gyrStupd? a@s i nclusion of an adsorbent naterial within the package, is
taken to prevent the adduct formation. For exanple, the nedicanent can be
any material that has a pharnmaceutical effect as applied, including, but
not limted to, antibiotics, antimcrobials, antiseptics, 10 bacteriocins,
bacteriostats, disinfectants, steroids, ggsthetics, antifingal agents,
anti inflammatory agents, antibacterial dgents, antiviral agents, antitunor

agents, and tissue growth pronoti ngO pSt ghces. I n one enbodi nent of the
€ rom for exanple, anal gesics,

i nvention, the nedi camenti$oCRRY. b
e. g. codei ne, di hydronorphine, neo fentanyl or norphine, anginal
gics, e.g. |Is cronoglycate,

preparations, e.g. diltiaz

ketotifen or nedocroml; I ves e.g. cephal osporins, penicillins,
strept omyci n, sul phonam ge atycl i nes pentam di ne, and Neuram ni dase
I nhibitors, such as zamamvir (Relenze) available from @ axoSm t hkli ne;
an? Ri bavirin (Virazole ) manufactured by |ICN Pharmaceuticals, Inc.;

anti hi stam nes, e met hapyfil ene; antitussives, e.g. noscapine;

bet a- adr eneegﬁtDSJUhaéPt belesgs tethsr gueoeuticeid elasssafanolasulee, mavitioh thetlass

sal et edr | I, [ f enoterol .. forinaterol .... spprenaline,
oneny! SR ReGsses AT ey ROREE By 2r8 oG G e dF BEF | e,
| soet hiagatreent of nuaisrbes Mlanmngtopy ékahsds fooéxample asthma. The effects of
(-)4-am no-3,5-dichloro-.al pha.-[[[6-]2-(2-

- compounds in treating asthma can be examined by any one of the procedures known in

10 the art, for example those disclosed in I.L. Bernstein et al, Chest 81, 20 (1982); K.
Florey, Anal. Profiles Drug Subs. 1, 397-421 (1972); and D. H. Seih, ibid. 11, 615-649
(1982), which are incorporated herein by reference in their entirety.

The term “medical device” as used herein is intended to encompass any device
that is capable of containing a medicament, wherein the device has a component that

15 gradually releases a gaseous substance that may interact with the medicament to form
an adduct. The device may be a substantially impermeable package so that any
gaseous substance released from a component of the device may accumulate in the
package and may react with the medicament to form an adduct. Also, the device may
be adequately sealed such that the gaseous substance released from a component of

20 the devise may accumulate in thé device itself and may react with the medicament to
form an adduct. Therefore, the invention is not limited to any specific type of medical
devices or any specific medicaments they contain, as long as there is a potential to form
one or more adducts due to the accumulation of one or more residual gasecus
substances during storage in an impermeable package. Examples of such devices

25 include, medicament loaded syringes, inhalation devices containing medicaments, for
example, dry-powdered inhalers.




pyri di nyl ) et hoxy] hexyl ] -am no] m et hyl ] benzenenet hanol , epi nephri ne
(Primatene), fornoterol (Foradil), isoproterenol (Isuprel)ys Mg@g@dmar I'ne

(Bronkos%a?%ér‘rtg%%prot erenol 25 (Al upent, Metaprel), al bUtP‘Eng(IFBO ﬁ% 4\;enti |,

Vent ol i n), aline (Bricanyl, Brethine), bitolterol nalate),

pi rbuterol (Maxair), salnmeterol (Serevent), salneterol + fluticasone
conbi nati on (Advair D skus), and al buterol + atrovent conbination

(Combi vent); sodium channel blockers-4ch as amloride, anticholinergics
e.g. ipratropium atropine or oxftropiunm hornones, e.g. cortisone,

hydrocor di sqhe tefm PirRditiahRrmngs udsd hehdih dd Mtnded RitoRigdsdsargnd pepti des,
e.g. insulin or glucagon; anti-inflammtory nedi canents used i'n connection

wi th t Fleedicarperteapadle ptbeing stased inliasdevicesand bas aderdenay tledforn eney
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f1uti cesloased frones eoimpencht oftheidevicen A medicanight “hada témdeicyas doven one
(Vanceril, Bec]ovent), buﬁes&ni de . (Pulm C(_)I’{) dexarnet hasoag, fluni solide
( Aér obPHEIMOre Bgduetss Mransrnat Bigrmedicamast wilbiorm qne,en PR, ABJUERH Hat i on

Advai ' ' i AR : | la e
i(nhi bi En oerdsgugééc gsﬁﬁﬂ?@ﬁ(@){mgﬁ%ﬁgﬁ%yn s%gl{aﬁj%ﬂ?ﬁangq%gg%é%;ﬁ% sodi um
- (Ti | ade¥eventtheoadduast fgrnTdtiamhi bitors, vasoactive intestinal peptide (VIP),

tachyki ni n ant agoni st br adyki ni.n_ant agoni st s ot hel i n_ant agonj sts,
nepar i n f ur bOLRRABPEs e MedfReCrdt Sl R ARG enignl JRAYIERS Y pheirirestdRal

bi ol ogkffatt as asplieds NSty W 2D fimited &6, dtibidticshficrétiaisDhlRggeptiesmounds,
al pha-antitrypsin and di sodi um cronogl ycate (DSCG ; and |ung surfactants 10

sudh abasteppeng obacienesigtse disiiectants, Stérsidse anesthetics, antitingst agentsyantivo

2002, BpgrhatcP AeMs  dhaBic i BoBis, ShiA dePis B ER . s o TREe ey °°
Labor agawth promoting stibétahcéy. IGbre embeidirnoneof the imanitian ath@i rhadicanfantsn

Abbot ; Surfaxin(r), lung surfactant available from Djscovery Laboratories.
15 TheMa¥hf SeIHEETEND Tor sxamR -atn@%%%ﬁa%@ewn‘?&w@mm%%hmmdi cal

oo SLAARna bR 5ohRBRERNU B Mherd BRI 02
Palsy oxgiosraglycsate, ketolifeacstreidoptamsi; iandiinfactives e.g. cephalosporins, penicillins,
streptomycin, sulphonamides, tetracyclines pentamidine, and Neuraminidase Inhibitors,
such as zanamivir (Relenza®) available from GlaxoSmithkline; and Ribavirin (Virazole®)
manufactured by ICN Pharmaceuticals, Inc.; antihistamines, e.g. mnethapyfilene;
antitussives, e.g. noscapine; beta-adrenergics that include bronchodilators such as
20  salbutamol, salmeterol, ephedrine, adrenaline, fenoterol, forinoterol, isoprenaline,
| phenylephrine, phenylpropanoclamine, reproterol, rimiterol, terbutaline, isoetharine,
tulobuterol, orciprenaline, or (-)4-amino-3,5-dichloro-.alpha.-[[[6-]2-(2-
pyridinyl)ethoxylhexyl}-amino]m ethyl]benzenemethanol, epinephrine (Primatene),
formoterol (Foradil}, isoproterenol (Isuprel), isoetharine (Bronkosol), metaproterenol
25 (Alupent, Metaprel), albuterol (Proventil, Ventolin), terbutaline (Bricanyl, Brethine),
bitolterol (Tornalate), pirbuterol (Maxair), salmeterol (Serevent), salmeterol + fluticasone
combination (Advair Diskus), and albuterol + atrovent combination {Combivent); sodium
channel blockers such as amiloride, anticholinergics e.g. ipratropium, atropine or
oxftropium; hormones, e.g. cortisone, hydrocordisone or prednisolone; and therapeutic
30 - proteins and peptides, e.g. insulin or glucagon; anti-inflammatory medicaments used in
connection with the treatment of respiratory diseases include steroids such as
NASACORT AQ® (triamcinolone acetonide), AZMACORT AQ® (triamcinolone
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15 The term “component” is meant to encompass a component of a medical devise
that undesirably releases a gasecus substance. In particular, a component comprising a
polyacetal material (polyoxymethylene). Polyoxymethylene (polyacetal plastics- Trade
Name: Delrin (DuPont), Ultraform (the Ultraform Co.), and Hostaform (Ticona)) are a
group of plastics produced by polymerizing formaldehyde. Polyoxymethylene is used in

20 toiletry and cosmetic articles as well as medical devices such as inhalers, and syrihges.
A number of DPI device components are manufactured from polyacetal plastic that is
known to contain residual formaldehyde formed during the molding process. Polyacetal
is readily available from a number of commercial sources, for example Sigma-Aldrich,
Milwaukee, Wi 53201.

25 ~ The term “package” as used herein is meant to encompass a container that is
substantially impermeable to moisture and to a gaseous substance released from a
component of the device. For example, the package may be made of metal, glass, or
plastic, and is selected from the group consisting of bottles, bags, drum boxes, and
irregularly shaped containers.

30 tn one embodiment, the package is a conventional flexible package and its
manufacturing is well within the knowledge of the people skilled in the art. In general,
the flexible package is constructed from flat reels of laminate which are folded or
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( Cr am #e%?o? {' exﬁ%ﬁ%&‘éﬂ%‘?&'ﬁ%ﬁqs curl {li gpéjund mP p‘l:i Iloer'lsg tube and a seal 14 is formed
by heating (welding) the edges of the tube together. The cross seals 12 are formed by a
straight heater bar that clamps the laminate tube before and after the package contents.
It also cuts the continuous tube into individual packs. As a result, there is a long
continuous seal 14 down the middle of the pack and the cross seals 12 at both ends.
20 Other package types may include more or less seals according to the desired
shape of the container, which may be flat seals or crimped, and may include gussets.
The seals may be formed by heating (welding) or by the use of pressure sensitive
materials. In a further embodiment the flexible laminates may be formed using heat,
pressure and/or vacuum into blisters or pockets to contain the product and which are
25 then sealed by heating.
| Although a flexible package is preferred, other types of enclosures or containers
may be suitable, whether flexible or inflexible, provided that the enclosure chosen is
substantially impermeable to moisture ingress. In general, when the package or
enclosure is impermeable, or substantially impermeable, to moisture, it is also
30 impermeable, or substantially impermeable, to the gaseous substance that has potential
to interact with the medicament in the medical device.
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15 ~making the inner layer, for example, the ionomer under the tradename Surlyn.
| The barrier layer is situated between the inner and outer layers and provides
impermeability to the pack. Aluminum foil is commonly used for the barrier layer,
although any other metals capable of being rolled into thin sheets can also be
satisfactorily used. A typical thickness for the aluminum foil layer is about 8 or 9
20  microns. Alternatively, the barrier layer may be metalised films, made up of tin, iron,
zinc, magnesium or other metals coated by vacuum deposition or sputtering onto a
polymeric sheet.
The outer layer normally provides support, impact resistance, protection for the
barrier layer and general robustness to the pack. A commonly used material for the
25  outer layer is polyester, although other material, such as paper, may also be used.
Most flexible laminate materials for packaging are commercially available. For example,
Pharmafiex Ltd., part of Alcan inc. (Cramiington, Northumberiand, England) supplies a
laminate film having three layers: 12 micron polyester / 9 micron aluminum foil / 50
micron polyethylene (product catalog LMP-F BRI/72/H1).
30 The term “substantially impermeabile to the gaseous substance” as used herein,
~ means that the level of the gaseous substance in the enclosed volume of the package
or enclosure will elevate if no measure, such as inclusion of an adsorbent material
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: Preferred medicament formulations do not include additional components such
as preservatives which have a significant effect on the overall formulation. Thus
preferred formulations consist essentially of pharmaceutically active medicament and a
pharmaceutically acceptabie carrier (e.g., water and/or ethanol). However, if a
medicament is liquid without an excipient the formulation may consist essentially of the
20  medicament that has a sufficiently low viscosity that it can be aerosolized using a
dispenser of the present invention.

A preferred medicament formulation consists essentially of a medicament, or a
physiologically acceptable salt or solvate thereof, optionally in combination with one or
more other pharmacologically active agents.

25 Optionally, the formulations according to the invention may further comprise one

or more cosolvent. A polar cosolvent such as Co_g aliphatic alcohols and polyols, e.g.,

glycerol, ethanol, isopropanol and propylene glycol, preferably ethanol, may be included
in the medicament formulation in the desired amount, either as the only excipient or in
addition to other excipients, such as surfactants. Suitably, the medicament formulation
: _30 may contain 0.01 to 5% w/w based on the propellant of a polar cosolvent, e.g., ethanol,
~ preferably 0.1 to 5% wiw, e.g., about 0.1 to 1% wiw. |
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term "adduct" .as used herein 1s nmeant to enconpass a conpound that is
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| east glyoinpoakinbies valine, leucine, isoleucine, methionine, threonine, isovaline,
phenylalanine, tyrosine, serine, histidine, tryptophan, proline, hydroxyproline, arginine,
ornithine, asparagine, citrulline, aspartic acid, cysteine, glutamic acid, glutamine, lysine,
20 hydroxylysine, N-acetyl-L-cysteine, phenylalanine, trans-4-hydroxy-L-proline, tyrosine,
L-aspartyl-L-phenylalanine methylester and a mixture of any of the foregoing.
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, deteroxime mesylate, methyl paraben, ethyl paraben and ascorbic acid and
25 mixtures thereof. A preferred antioxidant is tocopherol.
~ The term “adduct’ as used herein is meant to encompass a compound that is
formed by the reaction of the medicament with the undesired leakage of a gaseous
substance from a component of the medical device. Examples of adducts include a
medicament-polymer adduct and Compound A. There are at least two possible
30  mechanisms by which the medicament-formaldehyde adduct Compound A is formed.
- The first possibility is that the medicament-formaldehyde reaction is caused by direct
contact between the medicament {TAA) and the plastic components of the DPI device
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repeat the process until a proper adsor bent
: he present invention is not limited to any SpECIfIC adsorbents. Although there
are many different adsorbents and there are various trace gaseous substances, it is
believed that any trace gaseous substance can be in principle entrapped by a properly-
chosen adsorbent. Choosing a proper adsorbent for a given gaseous sﬂbstance is well
within the ordinary skill of the artisans in the field. They can make an initial choice
20  based on their knowledge and experience (for example, weighing the factors such as
the molecular size of the gaseous substance and the pore size of an adsorbent as well
as electronic charges it carries) and then conduct tests to determine the actual
effectiveness, and the effective amount, of the chosen adsorbent against a given
~gaseous substance. They may need to repeat the process until a proper adsorbent is
25 found. One of the tests for finding an effective adsorbent against adduct formation is
described herein and can be adopted by people skilled in the art to determine the actual
effectiveness of any adsorbent, currently existing or to be developed in the future,
against formation of medicament-adducts caused by any gaseous substances.
For preventing adduct formation caused by gaseous formaldehyde in medical
30 devices comprising a medicament, Applicants have found that the most effective
adsorbent material is molecular sieve with a pore size of about 10 Angstroms. Inclusion
-of 1 to 10 grams of the molecular sieve for example that supplied by AtoFina (Solihull,
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deki cclintheirgrdicetys g?dthongtygwm @atentaodlsclose des;ccants it is foreseeable that the
methods of manufacturing these plastics could be used to use to manufacture the

adsorbent material used in the present invention. The adsorbent can also be in the
form of an adsorbent incorporated in an adhesive {e.g. a self-adhesive patch or tape), in
the same, or similar, manner as adhesive desiccants disclosed in US Patent No.

20 6103141, which is incorporated herein by reference in its entirety.

The adsorbent material of the invention can also be in the form of an adsorbent
in a porous sachet. Although it is not necessary to have a sachet to contain the
adsorbent within the package, it is usually preferred. The adsorbent sachets are
commercially available from many suppliers including Sud-Chemie (Middlewich,

25 England). The sachet, with a “tea-bag” like appearance, is generally manufactured from

- synthetic fibers, such as polyamide or polyester fibers or blends thereof. Commercially

available materials suitable for making adsorbent sachets include, for example, GDT-II
from San-ei Corporation (Osaka, Japan) and Tyvek from Perfecseal (Londonderry
N.lreland U.K.). However, a suitable sachet may be in other convenient shapes or

30  appearances and made from other permeable materials. Examples of adsorbents are
selected from the group consisting of molecular sieves, activated clays, activated
alumina, silica, zeolites, bauxites, and mixtures thereof. Preferably, 10 A (Angstrom)
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woul d gkaebént. be able to determine the effective anount of the adsorbent.
15 - Due to the variety of forms in which the adsorbent can be present in the
invention, the adsorbent can also be situated in a variety of places within the
pharmaceutical product. For example, the adsorbent can be within a cavity in the
medical device (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
20  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 comprising the adsorbent. Furthermore,
the adsorbent can be separate from the device in an enclosed volume within which the
device is situated (see figure 2).
25 While there have been described and pointed out fundamental novel features of
the invention as applied to a preferred embodiment thereof, it will be understood that
various omissions and substitutions and changes, in the form and details of the
packages, adsorbents, pharmaceutical products and methods illustrated, may be made
by those skilled in the art without departing from the spirit of the invention. For
30  example, it is expressly intended that all combinations of those elements and/or method
steps which perform substantially the same function in substantially the same way to
achieve the same results are within the scope of the invention. |




15 Due to the variety of forns in which the adsorbent can be present in the
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15 . provides a substantial impermeable enclosure. Thirteen (13) of the samples were

packaged along with a molecular sieve as an adsorbent and the rest fourteen (14)
samples did not include any adsorbent. The samples were stored at 40 °C/75%RH for
24 weeks. The blend from the power chamber was tested for the Compound A content
and the adduct profile obtained initially and after storage for 1,2,3,4,6,8 and 24 weeks is
20  shown in figure 1.
In the non-contact group, twenty-seven (27) samples were used. In each sample,
a powder chamber filled with 5.8 mg/g TAA/lactose blend was contained in a breathable
Tyvek bag and then placed in a sealed laminated foil package. Also placed in the
sealed package was a polyacetal upper mandrel of the DPI sub assembly device core.
25 Thus, the mandrel was in close proximity but not in direct contact with the blend itself.
Of the samples, thirteen(13) included a molecular sieve within the sealed package and
the remaining fourteen{14) did not. The samples were stored at 40 °C/75%RH for 24
weeks. The blend from the powder chamber was tested for the Compound A content
and the adduct profile obtained initially and after storage for 1,2,3,4,6,8 and 24 weeks
30  are shown in figure 1.
The above study result demonstrates that inclusion of an adsorbent inside the
impermeable package is a simple and effective solution fo the problem of medicament-
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adduct formation caused by gaseous fornal dehyde. Although there are various
types of adsorbent materials available and their




5 effectiveness agai nst any given gaseous substance varies considerably, it
is understood that people of ordinary skill in the art canemayRg0@dopt

t he above-described study to determ ne the type and the anount of an
adsorbent material that is effective in reducing formation of nmedi canent
adducts for any other types nedical dey.ces containing other different

medi canents. 10 The invention is not |iMted by the enbodi nents descri bed
above which are presented as exanples only but can be nodified in various
ways W thi fizihe scope of protection defined by the appended clains. 16 May
2006 23 Clarms 1. A pharmaceutical product conprising: a) a nedical device
conprising a nedi canent and a conponent that 5 gradually rel eases a gaseous
subst ance, mhereiﬁ sai d i cament i s .capable of interacting with the

gaseous subst aftBN@GacEH Iﬁ’_r%q}{ﬁ'iEP‘?"pQﬁ'H b) an effective anount of an
adsorbent or ataqoeih@mcdnaéﬁeaebmﬁﬁﬁﬁalaem@tﬁca%’érﬂréhu][wcaﬁp@#ﬁmﬁmng_ sai d

gaseous substance, and reducing or preventing the ormation of said
adduct & 1@raduatiyselonsesaceaceussubstamwes wheseresih medicament is gapalteoti n t he
adsor bent ; : | ' [ l.ce. 3. The

phar mceut’@%gﬁgé%tﬁgﬁéggg%?dﬁ %b%t%%qgﬁﬁﬂq,dﬁ%r cgfa\ﬁggrrpri sing a 15

seal ed package bhari effective andunt eflav atisorbent chabsorhentmétedadeapabie ehd t he

adsor bent sorbent .material are situated,; erein the seal ed package is
et ant i 2AFORAREATAHRHRS 85lefynsBhls Subalaned it Hichal ol RraiEhting B
gaseous sfdraiztion of i midaddictt han HFA  (hydrof | uor oal kane) propellant. 20 4.

The, phar maceuti cal product according to claim1l, wherein the seal ed
packabtg is substantially inperneable to noisture.

2. The pharmaceutical product according to claim 1, wherein the adsorbent or
absorbent material is housed in the device.

3. The pharmaceutical product according to Claim 1, further comprising a
15 sealed package having an enclosed volume within which the device and the
adsorbent or absorbent material are situated;
~ wherein the sealed package is substantially impermeable to the gaseous
- substance; and wherein the gaseous substance is other than HFA
{hydrofiuoroalkane) propellant.
20 .
4. _ The pharmaceutical product according to claim 1, wherein the sealed
package is substantially impermeable to moisture.

5. The pharmaceutical product according to any one of claims 1 to 4, wherein
25 the device is selected from the group consisting of & syringe and a dry powder
inhaler.

6. The pharmaceutical product according to any one of claims 1 to 5, wherein
the device is a dry powder inhaler.
30 |
- T The pharmaceutical product according to any one of claims 1 to 6, whersin
the medicament is an anti-inflammatory medicament used in the treatment of a
respiratory disease. '




5. The pharmaceutical product according to any one of clains 1 to 4,
wherein 25 the device is selected fromthe group consi sti ng ekyao&yri nge
and a dry powder inhaler. 6. The pharnaceutical product according to any
one of clainms 1 to 5 wherein the device is a dry powder inhaler. 30 7.
The pharnmaceutical product according to any one of clains | to 6, wherein
the medi cament is an anti-inflanmatory #kdi canent used in the treatnent of
a respiratory disease. 16 May 2006 24 8. The pharmaceutical product
according to any one of clainms 1 to 7, wherein the conponent undesirably
rel eases the gaseous substance. 5 9. The pharmaceutical product according

to any -onegof cirﬁ+ gﬁauﬁnéééu%cal‘%i@ﬂﬁ}tﬁ%m@m@ﬂmﬁ of SlaimPll & 7| whetedrent  of
al er .

a dry powder inh evi ce. e pharmaceuti cal product according to
claim9, wiercimparent pndesirably leansstthe aapeeussulséRBeet al material . 10 11.
The pharnmaceutical product according to any one of clainms 1 to 10, wherein
the gaseous substance is formal dehyde. 12. The pharnaceutical product
accordigg Bo anyhephsinsadmititaltprodict acbendaignta &y onsobelgiotht e owhareior bent

material is incorporated jnto ol.yper, m xture.an factured into a

pl astic coffSorrmp ﬂﬂ”tisn%p‘?éh? E%ﬁ%lﬁ\ﬂ?gé’.ry E@W@ﬁ@%ﬂ?&?@g@gm i cal product
according to any one of clains 1 to 11, wherein the adsorbent or absorbent
material is incorporated into plastic sheeting used In .20 th ackagi ng of
t he devi ce‘.|0-14.Thmﬂhm?ﬂﬁﬁltﬂr@@!ctpﬁ%ﬁg’ﬂgéﬁg@"ﬂ%ﬂ&'h%e'ﬁg?ﬁ B%@R%f clains 1
to 11, whegg] ﬁg%@ bent material is incorporated in an
adhesi ve. élgh'%gt[:ﬁ}ﬁg p aéﬁg%%%}?',r%‘a i(pa){'oduct according to any one of clains
| to 1) wherein the adsorbent or adsorbent material is in a porous
sachet. 41, The pharmaceutical product according to any one of claims 1 to 10, wherein

the gaseous substance is formaldehyde.

12.  The pharmaceutical product according to any of claims 1 to 11, wherein the
‘415  adsorbent or absorbent material is incorporated into a polymer mixture and
manufactured into a plastic component of the medical device.

13.  The pharmaceutical product according to any cne of claims 1 to 11, wherein
the adsorbent or absorbent material is incorporated into plastic sheeting used in
"~ 20 the packaging of the device.

14.  The pharmaceutical product according to any one of claims 1 to 11, wherein
~ the adsorbent or absorbent material is incorporated in an adhesive.

25 15. The pharmaceutical product according to any one of claims 1 to 11, wherein
the adsorbent or adsorbent material is in a porous sachet.

16. The pharmaceutical product according to any one of claims 1 to 15, wherein
the adsorbent or absorbent material is selected from the group consisting of a
30  molecular sieve, an activated clay, charcoal, activated alumina, silica, a zeolite, a

bauxite, and a mixture thereof, R




16. The pharnmaceutical product according to any one of clains 1 to 15,
wherein the adsorbent or absorbent material is selected friaMap@0@roup
consisting of a 30 nol ecul ar sieve, an activated clay, charcoal, activated
alumna, silica, a zeolite, a bauxite, and a m xture thereof. 16 May 2006
25 17. The pharmaceutical pr-oduct according to any one of Clains 1 to 16.
wherein the adsorbent or absorbent mategfal is a 10 A (Angstrom nol ecul ar
sieve. 18. The pharnmaceutical product according to any one of clainms 3 to
17, wherein 5 the package is made of netal, glass, or plastic, and is

sel ected frgm t Taegharmacauical mrotlugt adcoedibg ta by ohe bh§laimsdr @i®box, and an

irregul.arly shaped cgntainer. 19., The phar ' Ik rdi ng
to any one Wrﬁﬂéﬁ‘%g@fsﬁml%',abwgi ?ﬂ%ﬂ%éswaégﬂbg&%g&ggédg’har%% D10
20. The A pharnmaceutical product according to any one of clains 3 to 19,
wherein the package is a flexible | am nate that conprises yest er,

| ayer, an 18! uniThephauyaceuical proguctancardiag o pay ape O&ﬁgmﬁtgﬁgv yﬁﬁ‘fﬁirﬁum

| ayer i s betwee t he |y p Ay | i frdrd tRé

phar mac ut%&ea a 88&%&?&03?%&%[9%5&%%@%@0%?giébr%gf3 tro 20, ?\Sﬁgei n the
package i s chasisfirig 6fal bottlecabagd, Hynimdoxsand angregilanyghanes eartginehy azi ng,

mechani cal cl osures or clanps, or conpression. 20 22. The pharnaceuti cal
product according to any one of clains 1 to 21, wherein the nedicanent is

trincinol °18, acggaeh%a&%ticﬁ%mmpmmg tpanyooe diclaimeidty 180 any one
of clainms 1 to 22, "wherein the adsorbent or absorbent material is in an
anount  suf whereimthe pagkegednmadeof BlAstiS: nat i on of an adduct. 24. The

phar utical product according to anyone of clains 1 to 23, wherein the

adduct "1s of the formula: 16 May 2006 i )
' 20. The A pharmaceutical product according to any one of claims 3 to 15,

‘wherein the package is a flexible laminate that comprises a polyester layer, an
aluminum layer and a polyethylene layer, wherein the aluminum layer is between
the polyester and polyethylene layers.

15
21. The pharmaceutical product according to any one of claims 3 to 20, wherein
the package is hermetically sealed by heat—sealing._ gluing, welding, brazing,
mechanical closures or clamps, or compression.

20 22. The phamaceutical product according to any one of claims 1 to 21, wherein
the medicament is trimcinolone acetonide.

23. The pharmaceutical product according to any one of claims 1 to 22, wherein
the adsorbent or absorbent material is in an amount sufficient to prevent the

25 formation of an adduct.

| 24. The pharmaceutical product according to any one of claims 1 to 23, wherein
the adduct is of the formula:




26 OH ....,0 25. A nethod for preventing the formation of an adduct in a
phar maceutical product due to a chem cal reaction between tdapeddcanent
and a gaseous substances, wherein the pharmaceutical product conprises: 5
a) a nedical device conprising a nmedi cament capable of form ng an adduct
and a conponent that gradually rel eases Q%gaseous substance; and b) an

ef fecti ve anount. of an adsorbent or absorbent naterial capabl e of

adsor bi ng or absorbing said gaseous substance, and reduci ng or preventing
the formation of said adduct, 10 wherein the nethod conprises the steps
of, (i) positioning an effective anount of th@Hadsorbent or absorbent
material and the medi cal device wthin ageal abl,e package; (ii) sealing the
package so that the nedical device and adsoO pEnE are in an enclosed vol une
g--Qr absorbi.ng any | eakage of the

wi thin the package; and 15 (iiHOCHS§
gaseous substance from the conpong o-‘(?educe or prevent the
W grding to claim?25, wherein the

formati on of the adduct. 26. The ]
sed in the device. 20 27. The nethod

adsorbent or absorbent rmateri @
according to any one of clai@& wherein the sealed package is

substantially inpernmeable to thegaseous substance; and wherein the
gaseous substance i s other than HFA (hydrofl uoroal kane) propellant. 25 28.

Th t hod f ' 25 to th di t
o an ant | -2hi | AufRRLERY forpEEA S SEatiRn e 3B ORIASSEG 1 ot or y
di sease. 16prNBMct?cﬁfé6m?J ciénical @ aBBshBstwaeshei Meditsmantamg gabeshsl s 25 to

28, wherein the gaseous
substances, wherein the pharmaceutical product comprises:

5 a) a medical device comprising a medicament capable of forming an
adduct and a component that gradually releases a gaseous substance; and
b) an effective amount of an adsorbent or absorbent material capable of
adsorbing or absorbing said gaseous substance, and reducing or preventing the
. formation of said adduct,
10 wherein the method comprises the steps of:
(i) positioning an effective amount of the adsorbent or absorbent
material and the medical device within a sealable package;
(i)  sealing the package so that the medical device and adsorbent are in
an enclosed volume within the package; and
15 (iif)  adsorbing or absorbing any leakage of the gaseous substance from
the component so as to reduce or prevent the formation of the adduct.

26. The method according to claim 25, wherein the adsorbent or absorbent
material is housed in the device.
20
' 27. The method according to any one of claims 25 to 26, wherein the sealed
package is substantially impermeable to the gaseous substance; and wherein the
gaseous substance is other than HFA (hydrofluoroalkane) propellant.

25 28. The method according to any one of claims 25 to 27, wherein the
medicament is an anti-inflammatory medicament used in the treatment of a

respiratory disease.




substance is formal dehyde. 5 30. The nethod according to a_&aﬂne of clains
25 to 29, wherein the adsorbent or absorbent nmaterial is i ﬁb% ed into
a polymer m xture and manufactured into a plastic conponent of the mnedical
device. 31. The nethod according to any one of clains 25 to 29, wherein the
adsorbent 10 or absorbent material is incorporated into plastic sheeting
used in the packagi ng of the device. 27 The method according to any one
of clains 25 to 29, wherein the adsorbent or absorbent nmaterial is

i ncorporated in an adhesive. 15 33. The nethod according to any one of
claims 25 to 29, wherein the adsorbent or absorbent material is in a

porous sacfiet . 3 méihedREGMhPECAH b0t Qamiy 25 ie 28] witdrdinthe Zaskous3,
wherein the adsorbent 20 or a sorbent material is selected fromthe group

consi st i ngsubstanceds ieemaldehydeve, an activated clay, charcoal, activated
alumna, silica, a zeolite, a bauxite, and a m xture thereof. 35. The
nmet hod according to any one of clains 25 to 34, wherein the adsorbent 25

or absér bediL nﬁherrhethodaceorﬂmgéto(dmgxtao’m{am 25td 29, wherein. tha@dsdtbentret hod
erein.the

di f, 25 .35, di '
£ anei noidsaeSabet Bl soharpoiued ik ratp Bt Ml 2l RUEREeY ) ai o
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sufficient to prevent formation of an adduct. 38. The method according to
any one of claims 25 to 37, wherein 16 May 2006 28 the adduct is of the

formil a: . Th@ n?é‘!hod\ae(samm 59% &naeoffc%mslzs to4'£9 whcPBIAAB aaSerbeAl
corrp03|t|on co rising a conp claim39 and
10  orabsorbent materlai is lncorporated into plastic sheetmg used in the packaging of

the device.

32. The method according to any one of claims 25 to 29, wherein the adsorbent -
or absorbant material is incorporated in an adhesive.
15
‘ 33. The method according to any one of claims 25 to 29, wherein the adsorbent
“or absorbent material is in a porous sachet.

34. The method according to any one of claims 25 to 33, wherein the adsorbent
20  or absorbent material is selected from the group consisting of a molecular sieve,
an activated clay, charcoal, activated alumina, silica, a zeolite, a bauxite, and a

mixture thereof.

35. The method according to any one of claims 25 to 34, wherein the adsorbent
25 or absorbent material is a 10 A (Angstrom) molecular sieve.

36. The method according to any one of claims 25 to 35, wherein the
medicament is triamcinolone acetonide.

30 37. The method according to any one of claims 25 to 36, wherein the adsorbent
or absorbent material is in an amount sufficient to prevent formation of an adduct.

38.  The method according to any one of claims 25 to 37, wherein




phar maceutically acceptable carrier. 41. The pharnaceutical conposition
according to claim40 further conprising 10 triancinol one HcMapalée. 42.
Use of the conpound of claim39 in the manufacture of a medi canent for

treati ng ast hma.

28

the adduct is of the formula:

39.

40. A pharmaceutical composition comprising a compound of claim 32 and a
‘phammaceutically acceptable cartier.

41. The pharmaceutical composition according to claim 40 further comprising

10 triamcinoclone acetonide.

42.  Use of the compound of claim 39 in the manufacture of a medicament for

freating asthma.




