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mast cell mediator release, 3) suppression of neutrophil degranulation, 4) inhibition of

basophil degranulation, and 5) inhibition of monocyte and macrophage activation. Hence,
compounds that activate adenylate cyclase or inhibit phosphodiesterase should be effective
in suppressing the inappropriate activation of airway smooth muscle and a wide variety of
30  inflammatory cells. The principal cellular mechanism for the inactivation of cAMP is
hydrolysis of the 3'-phosphodiester bond by one or more of a family of isozymes referred to
as cyclic nucleotide phosphodiesterases (PDEs).
- It has been shown that a distinct cyclic nucleotide phosphodiesterase (PDE)
isozyme, PDE 4, is responsible for cAMP breakdown in airway smooth muscle and
35  inflammatory cells. [Torphy, "Phosphodiesterase Isozymes: Potential Targets for Novel
Anti-asthmatic Agents" in New Drugs for Asthma, Barnes, ed. IBC Technical Services Ltd.,

1989]. Research indicates that inhibition of this enzyme not only produces airway smooth
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1989]. Research indicates that inhibition of this enzyme not only produces
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In a fourth aspect there is provided use of an effective amount of a PDE 4 inhibitor
and an anticholinergic agent either in a single combined form, separately, or separately and
sequentially where the sequential administration is close in time, or remote in time in the

30  manufacture of a medicament or medicament pack for the prophylaxis of, treating, or
reducing the exacerbations associated with, a pulmonary disease.

In a fifth aspect there is provided use of a composition comprising an effective
amount of a PDE4 inhibitor, an effective amount of an M1, My or Mj/M; receptor
antagonist and a pharmaceutically acceptable excipient in the manufacture of a medicament

35  for the prophylaxis of, treating, or reducing the exacerbations associated with, a pulmonary
disease.

Detailed Description of the Invention




35 for the prophylaxis of, treating, or reducing the exacerbations
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indicate | tcorr]n(’af)%unds exhibit side effects, apparently because they non-selectively inhibit all 5 PDE

isozyme classes in all tissues. The targeted disease state may be effectively treated by such

compounds, but unwanted secondary effects may be exhibited which, if they could be

30  avoided or minimized, would increase the overall therapeutic effect of this approach to
treating certain disease states. For example, clinical studies with the selective PDE 4
inhibitor rolipram, which was being developed as an antidepressant, indicate it has
psychotropic activity and produces gastrointestinal effects, e.g., pyrosis, nausea and emesis.

It turns out that there are at least two binding forms on human monocyte

35  recombinant PDE 4 (hPDE 4) at which inhibitors bind. One explanation for these

observations is that hPDE 4 exists in two distinct forms. One binds the likes of rolipram

and denbufylline with a high affinity while the other binds these compounds with a low
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psychotropic activity and produces gastrointestinal effects, e.g., pyrosis,
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i nvent i a% ngég%lafﬁ%‘ﬂﬁzhg (‘}‘%u%fe Aq “3@%%1 3&@&?’%4 azf“r?@‘gﬁgécarl ni c
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The anticholinergic agents of this invention are those compounds that act as

antagonists at the muscarinic receptor. These receptors are found primarily on the

30 autonomic effector cells that are innervated by postganglionic parasympathetic nerves.
They are also present in the brain, in ganglia, and on some blood cells such as blood
vessels. Early work on this type of receptor identified subtypes characterized as being in
the periphery and the CNS of cells and tissues. They were differentiated on the basis to two
agonist, McN-A-343 and bethanechol and labeled "M 1" (ganglionic) and "M»" (effector

35  cells). In 1988 Goyal published a review of the then current knowledge of these two
receptors (Goyal, R. K., Identification, Localizaton and classification of muscarinic
receptor subtypes in the gut. Life Sci. 1988, 43, 2009-2220). Subsequent work using cDNA
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They are al so present in the brain, in ganglia, and on sone blood cells
such as blood vessels. Early work on this type of receptor identified
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i ntroduction of an isopropyl group on the ni tro of atr opi ne. Anot her
derivative of atREARTAY 2BRPRIPE deriiivss Shihg belladgun IOQPHVIa?SQruEﬁbe Bn the
nitr ogen of thiskkembiaatinCHE eyl aexarﬂdletpwﬂopﬂumngomﬂe rselkiahm i Mame Wadvdnsis
tiotro CAS- 139404- 48- i.ts br so of
it er o0 ar bTSEEEAT R Roe aorhe TS oy Sicintoilion Pl e Cac:
50- 34-9), agrpwrrtbcpmtregm@f biydpire5 Apetbern dgavagive v%au;gpme,mlt(om&brmxdaomsz),
clidinium bz{ Oéﬂaﬁjgrg é%g%iﬁ%@él@&‘o@2 1]o&PMMg" er@lta@d (:Muﬂ&l s)

i sopropam de 1 CAS- 7/1-81- 8 mepenzol at e pat ent

2,918, 408) , tiatfopHrHE: 91104c4$rld|a11 l(fP’aldﬁ Fqlk{.%@n‘@)sl‘\lﬁs félnsﬂseSﬁare and
hexocycl i UnhetHﬁftﬁblﬁh@%ﬂAf@Sﬂd—ﬂjrﬁbpanﬁié&e%r&rﬁd@@@ 50389) ahserdpienapsnt ol at e

hydr OChi o l()jrgml(dg%r Valpm%O%gAS 80-50-2), clidinium bromide (Quarzan, CAS-3485-62-9),
copyrrolate (Robinul), isopropamide iodide (CAS-71-81-8), mepenzolate bromide (U.S.
patent 2,918,408), tridihexethyl chloride (Pathilone, CAS-4310-35-4), and hexocyclium
methylsulfate (Tral, CAS-115-63-9). See also cyclopentolate hydrochloride (CAS-5870-29-
1), tropicamide (CAS-1508-75-4), trihexyphenidyl hydrochloride (CAS-144-11-6),
30  pirenzepine (CAS-29868-97-1), telenzepine (CAS-80880-90-9), AF-DX 116, or
methoctramine
These compounds are available through commercial sources. In addition, they are

described in some detail in the text Goodman & Gilman's The Pharmacological Basis of

Therapeutics, Ninth Ed, 1996, McGraw-Hill at pages 586 to 591 and most are set out in
35  some form or another in The Physicians Desk Reference, (Vol. 54, 2000, Medical

Economic Co., Montvale, NJ, USA. Both references provide information about each
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1), tropicam de (CAS-1508-75-4), trihexypheni dyl hydrochloride
(CAS-144-11-6), 30 pirenzepi ne (CAS-29868-97-1), tel enzepine

( CAS- 8088w03049i274 AF- DX 116, or nethoctram ne These conp®aREPOA08322
avai |l abl e through comercial sources. In addition, they are described in
sonme detail in the text odmap & Gl man's The Phar mac i,cal Ba5| s of

Ther apeut i cRompRying fosgng ang gyfss OEF@‘%EW-"HP? [Withexpapary f@g’f‘i‘?alt%gg"éal a30dhsost are
set out in G&ﬁ@mﬁbitﬁbtﬁswterﬁﬂmﬁwnnumeﬂ“&pmyﬁdted ﬁﬂsnepaﬁklaﬁeﬁ@memce (Vol .
54, 2000, Medic Econ ntvale NJ, USA ..Both r ces provide
i nformation aboﬁéenee(érc Pre %ﬁ‘i?\ba’ﬁﬁ}’ %{bﬁrflﬂf gBPfI 7%565760% © m%reeiﬁﬁg dosi ng

and rout es iohibgetsifanipsiphdaiioer tregiinteht. exenpl ary fornul ati on data as to the

Cheni cals ADStT ackf USRI RABRY Sd b e i3 aBiAbhe, BOL STt HERRAZO! 2l @

bromi de. One or nore of these anticholinergic agents can be use wth one or
nore PDE4 Qfalsmetivepharmaseupisaliy ASeRiRble d‘?SFVaft“fcéégnSéH% andsstags theg9frpounds
nmentioned may, iThegedrigsase xasndlyaalaﬂmmrbca&san omp@ hiee a infkal Jibﬁiyfoﬁr m of

| t t t tabl e derivatives esters
Thercof . THERIP e apachifr Bl AvaTal Ehiaol esgﬁh%rcgfdfmn&%w@%n or
nasal spr aydrmgrs in exeer dzfiodry foom sech aa an inhiler, that ip@udag botﬁhirugs imthe sueadithaler.
cont enplyat e I form such
oo annﬁr(])ﬁalﬁglﬁe%atnbag oﬁeoc [Ii!t[}é 1%5@{) B%lt%r {1}8 guﬂ aH&?ﬁ ck@aﬁe{}%} \ﬂ?ﬂa%n 1§1§a¥ei 0
Al ternati vethgﬁcmt@m&@ﬁalﬁ Oltnh@lq?DE4 inhibitor into pills and package them

with an inhal er THhadsedi@ ?duﬂ@s dnBl %hzﬁ*ﬂnﬁéeGMh% RREShKe salth) Qvﬂ?&nea?@&ttlvé: onpounds
and pharnaceutlcally acce able salts are active_ when given orally,

can be for nteaedEn gLl wryps m%%%sssyme%&&!frsegaps@%mﬂaml@demeease
pr epar at i orpréparation Gﬂgﬁﬁv@ror @SSanaﬂialldBWrépbiaﬁorpr eparation. 15 A syrup

compountd or sal 1A Bserrilie T efteats BpR ORI Rl y8h it i,

olive oil, hxyclexdlmgalbnaliﬂla'ﬂezmw fohexample zetlonolnpeaont oflpdloe ol gelygemt or Wher e
the COWPOS'J«At Qm{hsa ﬂagoﬁ%% fc&BHﬂ%QJ W’}Ek%e corrﬁ:@éﬁn&h@ i & o?@E)lz grrier
routinely used for pre ng soO fornmul ations may e use anpl es of
such carri é%Pharapesgica §?q§1ﬁ?1§v$érf%rtpéepav@%0ad frivalatieng|may bgusedt i n,

acacia, 20 Eﬁctaﬁiﬁreh 6f 6 éiaméiiﬁ Aklals mig%@iuﬂﬁﬁiea’%ﬁél tEHCAIRS Ric, YWRICadafig, CONPOSI tion

is in the formof encapsul ation is suitable, for
exanpl %usﬁffﬁn‘f pad, é?ﬁﬁp]ﬁ@ﬂ%ela% X’é%t% CicAm ‘Pmﬁ’ﬁr‘%lm tj‘E"i‘ be shel | .
Where the cappasing ermapsu]stmms 'SlhEbIE’:,Ofme@ﬁlp]a usiog theg&:lr@ﬁdnﬁor&ﬁ@hﬁersﬁmqasul e any
phar maceut g eFa%[} %Lp%ﬂle LRt %Le\’tpy&%gm@l% Qﬁnetﬂé‘fdrfﬁ%fgséfpgeﬁaﬁfn%f}é
suspensi ons 1 consi dere 1 6 Taqueous ose
silicates cmp&ylel any pma@n@camnﬁqnmlpdy aseécﬂoruprppamwmpeg@mam uspeagens| e shell .

Typi cal  conpgYelchbRifredOfor éﬁhn?ie%ﬁé?)ﬁs AR, ¢ulbfis, SR 6f oiR, Ml YrePOWder
sol utign, .suspensjon or dm nistration may for exanple be by dry

powder 2‘5 nh deé)FpO(%?ﬂ:lH a soft gelatin capsule shell.

Typical compositions for inhalation are in the form of a dry powder, solution,

suspension or emulsion. Administration may for example be by dry powder inhaler (such
as unit dose or multi-dose inhaler, e.g. as described in US Patent 5590645) or by
nebulisation or in the form of a pressurized aerosol. Dry powder compositions typically
30  employ a carrier such as lactose, trehalose or starch. Compositions for nebulisation
typically employ water as vehicle. Pressurized aerosols typically employ a propellant such
as dichlorodifluoromethane, trichlorofluoromethane or, more preferably, 1,1,1,2-
tetrafluoroethane, 1,1,1,2,3,3,3-heptafluoro-n-propane or mixtures thereof. Pressurized
aerosol formulations may be in the form of a solution (perhaps employing a solubilising
35  agent such as ethanol) or suspensions that may be excipient free or employ excipients
including surfactants and/or co-solvents (e.g. ethanol). In dry powder compositions and

suspension aerosol compositions the active ingredient will preferably be of a size suitable
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as unit dose or nulti-dose inhaler, e.g. as described in US Patent 5590645)
or by nebulisation or in the formof a pressurized aerosol. Dry powder
conposi tiwoswwypircal |y 30 enpl oy a carrier such as | act os@CTiEPetiad305e or
starch. Conpositions for nebulisation typically enploy water as vehicle.
Pressuri zed. aerqsols typically enpl t sych

di chl or odi Ph’&F‘%?fé’t“ﬁ'é(ﬂéEl I hayo F‘std?‘?%%b%%ﬁq%zlﬂﬁﬁrle“#ﬁ?éo BYEes Loty ,

1,1,1, 2- t etoreapdeially OStrhiatoas). Size réductioRof3hé3aclve ngretiaditimbybe necepsan a8y Or

m Xt ures thelrceo(r)lfsamlgressurl zed aerosol fornmulations may be in the formof a
sol ution (p ﬁaps enpl oying a solubilising 35 agent such as ethanol) or
suspensi ons t hatPrewsyrideé aasl gringositibnseell genesilip bo filleddioioprwisiess fittedwitudi ng

sur fact ant s,,3RAAL:iHY a%ke\fﬁgwaﬁve( @aﬁstm@h{a@ef;&&mu}l % &lstxd RANG BlasiOTPOSI ti ons
and suspensi on ‘aerosol npositions the  active i gg)ze ient wll %pef erably

be of a si ZBAiA ¢-&iA fblomcerbw@gpmzéeﬁaﬂlrséw BISo/38 8% Sanisteys wilkbesfitied; on
(typically 1ht@\ahaguﬁ&5asa¢fadfoabncddlaem@r (MD) less than 20 microns e.g. 1-

10 ially 1- t f .t t di ent b
nocessary . b, PP GO G s BT gh tea mROEERBE T one. w11

general ly behaﬂatnlohenﬂ furthey incdulie avreprsssiifizetl @dmpuwsitionsin the foah viy sobgipeor al |y a
rret eri % i I . > ad with. mat eri al

r19| uaShé/ gfal.SrJ %H aﬁ Eq%&ﬁ’glgagg g%g&?@l{)&g%\o#&ﬁ]y%g mmna %Qlt@anlvgﬁ}eob% V\A | | be
f| tted i nteamawntaémmais bvfffa%iam wiprdbinls, mmrn@éymg@eyts ampbeosity conposi tions
for nasal dgldiyRip¥gdntoiaemby RsemiBMbonatsaBeys. for inhalation and

further includé non- ‘0 essuri zed corrp03|u§f§lons in.the form of a solution or
10 suspensi on i nOY&RIFaE 47EF3! apdiransfeEmal ferupdioneAOBPri SOBHANPRA PHE¥EPbi nat i on
wi t h conveniohag@ous ekizlepfor BxanpidtCdicads ofitthdngction R pdstedr arfedh ihglferm dfani ci ty
nodi fy a éf rdt Vla Slt brrraogl fying agents which nmay be adm ni stered
by nas pJﬁ%wa 98 ®E p et el transdermal formul ati ons conprise a
convent | onal aqRrcfiasblyithe qwomoat@pneommuémag(t formffor exemplepltabld, copsabernr

ol ntment, lrﬁ%érg’dqae%sop&?é o attﬂéﬁati’eﬁ't rﬂi}ecldﬁ'lﬂﬁéf@rgfsm@e dbs. medi cated pl aster,

pat ch or rane era nposition is I1n unit dosage form for
exanpl e a t abl etEack desag unitdpr °rﬂéth§}“§€a'&@r°6§télns gkl fiom G- hae la ik patient may

ad_mt nlb Ist e][ rhghsred&my fr&aqmgdssag@/ngruftafcf)@po@aa}ap}d%m&tcawl on C?Qt ai PS
Sulta rom era 0
2 compdind %?epﬁb%ﬁéﬁ?%fegﬁ chroriric sy iR 1 nrand LT ung GpB ey P

doses i ncl uEheh désagrapnitrfor p]aﬁentcga/l bﬁgmhmtrattoneattamgsufﬁmbfromlﬂalohg sodage/Kmit for

par ent er al ;hgg ng/ Kg, of
t he corrpoungq{oyrcgg%%arokrg@hea%& cgtlt| Pﬁ §°g%ﬁt&?éa%’ tfﬂ{ep er eg‘? ach dosage
unit for iintranasahadniinigigation p@ttm@ﬁﬁumtbhcbﬁ (hm%anémrqqulquw@onwegerand

preferably ,luation. Zg%yﬁgfoﬁﬁﬁlanoﬁ(ébﬁ%ﬂ; §uhbly 6‘0@ pﬁ'SQ)% of PprBdthedohPBur@ONt ai ns
swtablq}é 0.001 to . 5.0%
|

a present conpound tive ingredient may
be admiZti stkicaetiveingredicnt pagbe administered, §9m 1do,p fimes %%y, fHbiIcs Fooqxg%t

desired activity. Preferably, the active ingredient is administered once or twice a day.

It is contemplated that both active agents would be administered at the same time,
or very close in time. Alternatively, one drug could be taken in the morning and one later in
the day. Or in another scenario, one drug could be taken twice daily and the other once

30 daily, either at the same time as one of the twice-a-day dosing occurred, or separately.
Preferably both drugs would be taken together at the same time and be administered as an
admixture.

The following examples are provided to illustrate how to make and use the
invention. They are not in any way intended to limit the scope of the invention in any

35  manner or to any degree. Please refer to the claims for what is reserved to the inventors

hereunder.



desired activity. Preferably, the active ingredient is adm nistered once or
twce a day. It is contenplated that both active agents woul d be
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ant i or 'Sl
correlatlon tests whether the rank order potency in producmg a given anti-inflammatory or

side effect is similar to the rank order potency in inhibiting the low affinity or the high
affinity site. Bothr2 and Spearman's Rho were calculated using the STAT View II
computer program for the Macintosh.

PDE 4 versus Rolipram high affinity Binding

30 Example 1 -- Phosphodiesterase and Rolipram Binding Assays

Example 1A
Isolated human monocyte PDE 4 and hrPDE (human recombinant PDE4) was

determined to exist primarily in the low affinity form. Hence, the activity of test
compounds against the low affinity form of PDE 4 can be assessed using standard assays

35  for PDE 4 catalytic activity employing 1 pM [3H]cAMP as a substrate (Torphy et al., J. of
Biol. Chem., Vol. 267, No. 3 pp1798-1804, 1992).
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25 correlation tests whether the rank order potency in producing a given
anti-inflanmmatory or side effect is simlar to the rank order potency in

i nhi biti n\gotohmizmv affinity or the high affinity site. B®Ch/EPR2/e83a2
Spearman's Rho were cal cul ated using the STAT View Il conputer program for

t he Maci ntosh. PDE us Rolipram hi inity Binding 30 Exanple I --
Phosphodi esterasga’é’ﬁﬂ“%ﬁ‘swgﬂi@“ﬁ@?ﬁ@’e%ﬁﬂ{@aSE‘}E& | PEOLIR, gEr“é‘B‘Fo&f‘\SEf hunan

nmonocyt e PDE [dHarddiphinPEe pleparedtoaepairi alaaﬁty d?@Eé)Clh"nﬁﬁbl steﬂidafcmsg@d to exi Zt
primarily ip t ow_af f.i-n f.0 He Ly vt conpounds
agai nst thecqnggx}og eremtOdIﬁF%{r:r)r{nmct) pgb}ghﬁ méed re OE 1581 tﬁg}erﬁéﬁ:‘??ﬁdard
assays 35 f eandvops, 4xm;attfalt the lagt oA theichMEBy Sé)mM Eys Hg! (DHM P3HNYAMEClasard 1

bstrat 0 798- 1804,
i892) % %&8%{%2]7&11%&' /% Eorgﬁi}%glggZOf%?te%ermal\(ﬁAlhzl@%o 32%17921}32# nat ants

were used a¥92)-sBisreey 9ps ppderdiheur #348n¢i Shavsacsiopvas @Fﬂﬂn%t@ﬂ ang bayRdne

prepar eg ]E Olighn8 Mﬁfeﬁ)h@te@ﬁbﬂn\ﬂseﬁ g%@tj uglgge SSrQnﬁéFE@ﬁ harféégﬂ ?I@%rﬁbeﬂﬁﬁﬁfiérh tge g B(é i ; IS g 2 ;
were nodi fi

Condi 1 ons, HEy IR bing HE ek aesshd THE RGBSR IO AU 5 i
MyCl12, and meﬁquMaﬁTmt&BHEacmhnypexpmt (RO ABP @il [3H]3-AMP wBicalot Chem ,

Vol . 267O gﬁeseﬁt &a?agﬁ‘e{e%gél in T&%%%ﬁ)a&e g@%re}%@e@%c%? g thl(p pr{)t%g‘ol%lescnﬁj at 30 C.

The reacti was termna was s rom

| i gand usi ng Exampladdel cel|l harvester. Corrpetl tion fo_r the high affl nity
bi ndi ng site was assessed under COH@XL&§8§Bt hat were identical to those
used for neasuring |ow afl nl(;tn3l/ PDE actrvit exp?ct thg]{ [|3H] cAI\/P8and
[3H 5' - AMP were not 10 pri2&as¥ PhE °B SEEHEGUINY Tabl e page 8 were
gener at ed UB]DIB@ctivhﬁwBs’z(ijsE;@@cDﬁsn@Qﬁ[éPAI\]cM sclmmuamrmbﬁmitfassz{%»@m\j& e :j B
Measur odi est er ase. Ac i Vi assayed using a
[ 3H cAMP scl ﬁ’gﬁc{)ﬁg??‘gﬁnwgﬁsﬁx ?Syieééi’gﬁ)(%ﬁ’%pﬁ?%%gm[s%ﬂﬁ%ﬁf ‘@ﬁﬁ’&xenzyrre
assay as deBerredsgdnsbyerd ¢tvadetrdph Pewell plaes straom Lanfperaficd, @an@ &8 of reddaien r eact i ons
buf fer cont s %d“ta%? i °§%%2%?’9§%>. SoRM EEREL Bin s sl f Aty 320 O
I\/;CIE 1. 7 BRTAH &Al\flim][ H\SMP (4pBiaximstgbir2 008 gpméprioResneyye doarielsnt prol )
enzyne ang ?cbaédnﬁbk&)ns 60MhE BRibitek] PRSasly ﬁa@@lldﬁb‘ﬂ'tggﬁo@é’ea é‘oor-ﬁpﬁ a@cf@?ss?:’) Awatst al | %Md
to procged for a 0 yttriu
silicat betﬁﬁgnﬁt%yﬁgg‘ﬂg g@lé’r?%gpéfynﬁ‘i“ﬂé iligaie Péf’%mt eriffesepteof gigc fiiiels- shaken and
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and PDE7 re assesse er eas s assessed
using 1 M PDE7 were assessed using 0. 05 p.M [ H]cAMP whereas PDE4 was assessed using 1 pM

[3H]cAMP as a substrate. Activity of PDE1B, PDE1C, PDE2 and PDES activities were
25  assessed using 1pM [3H]cGMP as a substrate.

|3H|R-roligram binding assay
The [PH]R-rolipram binding assay was performed by modification of the method of

Schneider and co-workers, see Nicholson, et al., Trends Pharmacol. Sci., Vol. 12, pp.19-27
(1991) and McHale et al., Mol. Pharmacol., Vol. 39, 109-113 (1991). R-rolipram binds to
30 the catalytic site of PDE4 see Torphy et al., Mol. Pharmacol., Vol. 39, pp. 376-384 (1991).
Consequently, competition for [3H]R-rolipram binding provides an independent
confirmation of the PDE4 inhibitor potencies of unlabeled competitors. The assay was
performed at 30°C for 1 hrin 0.5 pl buffer containing (final concentrations): 50 mM Tris-
HCIL, pH 7.5, 5 mM MgCly, 0.05% bovine serum albumin, 2 nM [3H]R-rolipram (5.7x 104
35  dpm/pmol) and various concentrations of non-radiolabeled inhibitors. The reaction was
stopped by the addition of 2.5 ml of ice-cold reaction buffer (without [3H]—R—rolipram) and
rapid vacuum filtration (Brandel Cell Harvester) through Whatman GF/B filters that had
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[ 3H cAMP as a substrate. Activity of PDE1B, PDElIC, PDE2 and PDE5 activities
were 25 assessed using 1IM[3H cGW as a substrate. 13F11R-roli pram bi ndi ng
assay Thewp3BfoR2rol i pram bi ndi ng assay was perforned by npdirfEPozossen of the
met hod of Schnei der and co-workers, see N cholson, et al., Trends

Phar macol . Sci .,  Vol. , . 19-27 1991) and le et al., | .

Phar ol |, e poekebn 0ghcpolieliienats. MellEofram oD frdtornd ek ar vt o
site of PDE cokiebuifer, ptind, @td calnted WinliquidPlvantittaibml spectivmetry. 39, pp. 376- 384
(1991). Consequently, conpetitig hiok BHRyd0! | pram bi ndi ng provides an
i ndependent confirmation of the rnnr prtor potencies of unl abel ed
conpet i t or sA: Mpfered Dosginbdlers performed at 30C for 1 hr in 0.5 | buffer

containisng (final concentrations): S50pggMqiTris- HC, pH 7.5, 5 nM MyCl12,

0. 05% bovi ne serum albumin, 2 nM[3HA[R-Tofipram (5. 7 x |104 35 dpnf pnol ) and
vari ous concen j = j BYBHIONnhi hitars_ [The reacti on was

st opped by thg @ghitasion of 2.5 nl of 1§4& col d reaction puffer (w thout

[3H -R-rol i prar’r}. and aplLd vacuum fjJtration (Brandel |Cell Harvester)
t hr ough What ngjn- EEIPEIR PIOWKIcs + 1y m CT/ EP02/ 08322 ~ been
soaked in 0. 3% pnpl ydethyfverdetiame. Thietof75l0ingr s were washegd wi th an additi onal

7.5-mL of cold buffer, dried, and counted via liquid scintillation
spectronmetry. Formul ati on Exanples A: Metered Dose Inhalers 5 Table 1 Per
actuation G | onfHeasitrofi8edractve ifgredierds (eg.rfobi20 mctdgion aneweighed into an

1,1,1, 2-Tet J r s ) T ] i i Lharedients (eg.
For 120 actiar et y1a kool befthalon Bt i Ll Rk

1, 2- t et r af | @bedeerivapsd tsplatten added from a vacuum fl ask and a metering
valve ifg crinped into place. 10 B: Dry Powder Inhalers Table 2 Per
cartridge or bli stsr g:' | om [ ast 150 ne Tiotropiumbromde 0.4 nme Lactose

Ph. Eur. t : &Et i ve ingredients are microni sed and bul k bl ended
with the lactose in the 15 proporti anblep ven above. The blend is filled
into hard gel dtin capsul es or cartrilgieggésm%rge(i)r%]ister

Cilomilast 150 mcg

Tiotropium bromide 0.4 mcg

Lactose Ph. Eur. to 12.5mg

The active ingredients are micronised and bulk blended with the lactose in the
15  proportions given above. The blend is filled into hard gelatin capsules or cartridges or in
specifically constructed double foil blister packs to be administered by an inhaler such as a
Rotahaler, Diskhaler, or Diskus inhaler (each of these being a trademark of Glaxo Group
Limited).

20  C Formulations for nasal administration

Table 3
Cilomilast 150mg
Tiotropium bromide 100ug
Phenylethyl alcohol 0.25mL

25  Microcrystalline cellulose
and carboxymethylcellulose sodium (Avicel RC591) 1.5mg

Benzalkonium chloride 0.02mg
Hydrochloric acid topH 5.5
Purified water to 100mL.
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specifically constructed double foil blister packs to be adm nistered by an
i nhal er such as a Rotahaler, D skhaler, or Di skus inhaler (each of these
bei ng a twadaferks of 3 axo G oup Limted). 20 C Fornul at iPcmEPODO83AS Al

adm nistration Table 3 G lomlast 150ng Ti otropi um brom de 100g

Phenyl et hyl al cohol 0.25m. 25 Mcrocrystalline cellul ose and

car boxynet hyl cel | ul ose sodi um (Avi cel RC591) 1.5ng Benzal koni um chl ori de
0. 02nmg Hydr ochlIakil00)deiettrddovopirhesdispensediby 4 VeldisWebt7 @re-domples@npump, 10 WO

03/ 011274 PCI/ EPQ 22 . | l e [T d by a Valois
VP7 pre- con‘"‘%g {é)ég?age/rll}p gﬁ% Ofﬁg%%é%?%éitlgﬁ %‘?ﬁ‘?g’ﬁﬁ’g‘“g}n‘g‘(‘:‘?’ﬁ?wg’?t and 10ntg of
tiopropiumw Il be delivered. 5 D. Oral Tablet Table 5 sets out a tabl et

f or nul atsi onp Whihcfpegn be used to administer a conbination of PDE4

i nhibitor and an_anticholinergic agent. Table 5 Conposition Unit Formula
Gilomlast 15. onfpblefissts ruiA tabirtdermnulation prhich cansrised ta pdmigisten 2 gorpiynation

M crocr yst alfiPDE® ifbetilobhrdea affchoiiErgiSaghtim St arch G ycol ate 10. Ong

Magnesi um St earate 2.0ng Total weigh a P% Ong Tabl et preparation is by
conventional neans using standard dry- er 10 m xing and a conpression
tableting tool. -11 WO Oampdsitiant PCT/ EP02/ 08322 Umitdformsilc| ai ned is: 1. A
nmet hod of prophylaxis of, treating, or reducing the exacerbations
associated with, a pulnonary disease by adm nistering to a patient in need
thereof an effective akBeMHa%f a PDE 4 i nhibitod3&ME an anticholinergic

agent either in a singl gotropium 36ug
Lactose, Monohydrate 99.64mg
Microcrystalline Cellulose 70.0mg
Sodium Starch Glycolate 10.0mg
Magnesium Stearate 2.0mg
Total weight 200.0mg

Tablet preparation is by conventional means using standard dry-powder

10  mixing and a compression tableting tool.
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conbined form separately, or separately and sequentially where the
sequential admnistration is close intine, or renote intine. 2. A
conposi tiwp Bor12rhe prophyl axis of, treating, or reduci ngPChEPeX683e2 bati ons
associated with, a pul nonary di sease conprising an effective anobunt of a
PDE4 i nhi Q.1 or an ffective anount of an anticholinergic agent, and a
phar maceut i ¢S a"&%@é’pt abl e excipient. 3. A nethod for preparing a

conposi ti orl. whi chmethodéffpeerthylasis bh tredting, quraiphiyg the exacerbations pmadidtergwitior

reduci ng the exaqaRakhoflR. B9 9hAlRAnddbandy RilaRsr diagane vhi ch

met hod conprises mxing an effective ahmount of a PDE4 1 nhibitor and an

ant i chol i ner gi c 2Egutof af PR 4anipbitor prdanpntichelingreig ageabrithet ia asivglepi ent . 4. The

use of a conposichnBie R skardidly, 0 s@phfa@Bl dnd Se@BIUANY wWhtre theRB¥dntaNhi bi tor, an

effective anmount of .an.antichal l.nergic aég.ent and a pharmaceutically

acceptabl e excidfPEyrraton i ﬂ@sedﬁﬂf?iaa‘gtrﬁ?% BM™E nedi cament for the

prophyl axi 2. of , A ¢agbsitich fobthe prophiylaxief, trdaeing varceudigd thoaxacabaiond ated wth, a

pul nonary di sease, .. i i . rding t . on f r egoi ng

claims 1 - 4 in a\s/ﬁ?flgﬁd te}ﬁ}é’ a%&ﬁgna%%%gsﬁ% S@bﬁsgngcﬁgleo%éﬁvggﬁ?% .()H,g\lﬁ)llz’ér)lventi on

accordi ng to anynhibiter,af effensivé emaugbdofing aptichohnergic agest, and agiaghaceutically

anti chol i nergi ¢ ;aQpMble bxcifibRI ropi umor a salt thereof. 7. An invention

according to any one of the foregoing clains 1 - 6 in which the PDE4

i nhi bitor i’s ci lfomsthedter erﬁeﬁrméC%«mqsglﬁwhwéﬁﬁf@cta@é?rtth? RoPYRIS®6i um or a

i al t7 \tAﬂer eof . ﬁreatﬂig, c}rw@aﬁ{g mde_ea&efw@k@n@gssﬁaata@witma@umﬁonb@@is%@é leum'hng claims
- erein the, pulnmonary.di sease is chron tructiv ul monary

di sease 9 An. MROSHEPBR aLBIE R g Tr e O Be o ahEr el sl e 1 7

wher ei n t he pul motchplnergi sgeatswith asphasndeericallyla@ceptable excipient.

4. The use of a composition comprising an effective amount of a PDE4 inhibitor, an

effective amount of an anticholinergic agent and a pharmaceutically acceptable
excipient in the manufacture of a medicament for the prophylaxis of, treating, or
reducing the exacerbations associated with, a pulmonary disease.

5. An invention according to any one of the foregoing claims 1 - 4 in which the PDE4
inhibitor is cilomilast.

6. An invention according to any one of the foregoing claims 1 - 5 in which the
anticholinergic agent is tiotropium or a salt thereof.

7. An invention according to any one of the foregoing claims 1 — 6 in which the
PDE4 inhibitor is cilomilast and the anticholinergic agent is tiotropium or a salt
thereof.

8. An invention according to any one of the foregoing claims 1 - 7 wherein the
pulmonary disease is chronic obstructive pulmonary disease.

9. An invention according to any one of foregoing claims 1 - 7 wherein the pulmonary

disease is asthma.
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