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Phar maceuti cal conpositions for acute glucocorticoid
therapy Field of the invention The present invention
woeb@1es287 0 gl ucocorti coi d-cont ai ni ng phar naceBCiIr/ERR005/004399
conpositions or kits for use in acute energency
situations where acute glucbcorticoid therapy is

requi red. Not abl, i nve t| on rel
Phasmacautieal compost %‘Hﬁ)&'@f’ﬂ?ﬁ% Hﬁﬂc%'t'?g%lﬁ'ﬁfapgre desi gned
to be administered by non-nedically trained persons

out si de a hospital or another nedical or clinical
Fieldgfithg gnveption; nyention al so relates to a nmethod for

Thd présdrit MvedticH eRitsielo mmbmbang oaﬁtairtmggbhwmeoeéliticemdﬁ'lposmons

or kfgg elf%g@émbggﬁé g%le%fg'%é glt'\%?v ?r%éaq%;ﬁ/@ C?C8ﬁl00ld tﬁerapy is

req&iéép NSEblY, & lﬁﬁerﬂlbﬁ rélgreetd pRérniiceutalicorhipdsitions and kits that
i nt er medi ar

are RS EUFD G4 SBSERIER bbbEa ra BHLPESoNRPYisidg 3 Rgpita or
anomea“rﬁbdtlc'ﬁhgr ¢|mar%é1mgte Tak |ﬁv|éﬁtlcig1 ale® paddites toa d&trgcm foeséating a

erstood in patients t
disqreraabinpa e anB Lol el PV a f teshnetd i or e
g]ug&%{wcg,dt he 1950s before the availability of

gl ucocorticoid replacenent therapy. The major use of
gl ucocorticoids in clinical practice began, however,

Bad’l(gtrﬁuﬁ&@ffheﬂﬁ@%hﬁbrghg treat Lrent of rheunntoi d
arthritis in the 1940s ot h natural d.synt heti
Glugpesiioiienare Anestant sl fo e e ST aisdHaction,
muéﬁul&k@flefi\?af(?&ér?{eﬁétlﬁ tigs08 dk el @Stﬂz’rmblratm dYe Iﬁhmﬁaﬁ\ce of the
cruci a art o emer reat rrents vol v
lugaoPeicqrs Rest PRETaITRE TP S P GoCDRG R Aeh R dsuch
patﬁhféc%QinbLy"e@lr SigrvivbErafel WaDOIHIP 20796 €1 T@G)Hb}éfq@é &mdammy of
the adrenal cortex. The. mai n Iucoglggjrtl

olutgsagicps TEBpesSBH AR, TrEdURPt iF S dheesuPEieR el practice

beg@ﬂr hdvwler, VRthIAYIR LSS/ thY treatnp bEheametdid gitfiritiser fHecioans.
stemthat i ncl udes the hﬂ%ﬁ’ﬁ al anus Ltultar

BOtflﬁ'@t%@@@ﬁﬂ”fﬁﬁ%a@c?w@cof?&? F%W@Plﬂygm ?;W%@P%Wﬁ?t of

a wie \%nét'v'%):on@@drisl a1l theeplbg hichutid) part af fiahg @flieagerics treaseents
rhythmw th peak values in early norning and trough

'nVQMPQJéEe"S'P a\wma@mato"m& YEASaxi s is al so activated by
several physical and psychologlcal stressors Thus,

under stress conditions, g 3rﬁ %{
The endogenous glucocorticoids are steron s predorhinantly produced in the adrenal

cortex. The main glucocorticoid in the body is cortisol. The production and secretion of
cortisol is governed by a complex and highly efficient system that includes the
hypothalamus, pituitary and the adrenal glands i.e. hypothalamic-pituitary-adrenal axis
(HPA). Cortisol secretion has a circadian release rhythm with peak values in early
morning and trough values at midnight. The HPA axis is also activated by several
physical and psychological stressors. Thus, under stress conditions, such as physical
activity, fever, surgery or mental stress, the serum cortisol concentration is increased.

Adrenocortical deficiency results in a number of complex symptoms that results from
deficiency of adrenocortical hormone activity. It may be of a primary type as a resulit of
a disease in the adrenal cortex, a secondary (central) type due to the specific
pathology in the hypothalamus and/or the pituitary gland, or a tertiary type due to a
suppressed HPA axis after long-term high dose glucocorticoid treatment.
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activity, fever, surgery or nental stress, the serum

Cortisol concentration is increased. Adrenocortical
wdebisaozscy results in a nunber of conpl ex synmpCome2005/004399

that results from deficiency of adrenocortical hornone

activity. It may be of a prrmary type as a result of a

di sease in the adrenal cortex, a secondary (central)

type due to the specific pathology in the hypothal anus
TheaortHed bf ddrengiottidat msyffigeacydnaypvamg fitoar insidioys ty pre aclite lifeo

a.suppr.essed A_axi fter long:ter igh
torRPSRERE i op b Raf b uateagaot LMch il 38 3Fock and deatn
if notrtsastdd fasemayadegyatedry frominsi dious to an acute

lifethreatening situation with severe salt and water

deficit, which |leads to shock and death if not treated

Thdrasy ofend. avtiegadieedl\crisis hequiney tiodt thee gne aroudre ghutroeoricoids

.Grisi,s. requjire h e one or re ql t.i cpI .
auigfly Sy (] HafoTEeb b S Fstitio e TR A fERERPAER) Hfective
concenttatioatintervahtthexapéveic ayeddw) cAltHopgb faf remibiev ef various

concentration interval (therapeutic w. ndow). t hough
oG EBkttng PhA el Ehhations slRRS b og thé HRHEL most
of thésr Araetibuitadle fontpdssatrhentof al dissadbyr regérirgnaduite gloesdoeticoid

nost of thgse are.not suitable for .tg}? t reat.nment q[f a(
theffpY geasy FRRLISHR i atan o Phrdrene b dee el aayeudionte.s.
conveetional tablets) roe:hué tooi low af 100 gaJcomrﬂmwaaTramg\l/él imame

systemc circulation (e. conventional .t t in
oGPl Bbarrhcb i SRR Ens 3PS et Foriaeat rebthent
e.gghuk®nesd brami the @kinj.ai ni ng phar maceuti cal conpositions

are intended for local treatnment e.g. in the nose or

on the skin). There are today two ways of
Thead areniogibe twongay efcriedmistetog dsicocortamitisiaimesiival gasaeasies.

ons s Paerieed P GRydde o e R B PRt S B ae e Ry 2

deeipriptearhiispuldn yd) tigedtiondiag ¢0 be iivenvidowevencongi disadivantgeg of this

oo By b 5 5 e B b RS oo

witrceomppromissechepiphérpheircalation. rRudhatrhars, pdrentelet admirdstration

reallfis G EaLpErOvs! AR bErerdse et B ShlEo RS arBrlEae S -

hospitdleefiingal settings. The other administration route is
traditionally by oral adm nistration using a

di ssol vabl e bet anet hasone tablet in water. This route
The sthemadhiyistratiah ronteds traaitioeally byloraliadmirsistebtibausing a dissolvable

betamethasone tablet in water. This route is mainly used in outpatient clinics and for
patient self-medication. However, the disadvantages are the considerable lag-time
when preparing the solution and the time from intake until a significant serum level of
the drug is obtained. The maximum plasma concentration (Cpay) is usually reached
within 1 to 3 hours after administration (Tnax) It is also well known that the onset of
intestinal absorption cannot be earlier than 0.5 hour for these oral immediate release
products of a rapidly dissolved and rapidly absorbed drug (a class | drug according to
the FDA’s Biopharmaceutics Classification System), the gastric emptying being very
variable both in the fasted and fed state. Furthermore, it is mandatory that the patient is
conscious and has unaffected ability to swallow the solution since a weak
gastrointestinal motility results in a further delay in gastric emptying and reduced

intestinal absorption (both rate and extent).
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patient self-nmedication. However, the disadvantages

are the considerable lag-tinme when preparing the
weabestiozes7and the tine fromintake until a si gRCTIEC20065/004399

serum | evel of the drug is obtained. The maxi num

pl asma concentration (Crax)3is usually reached within

1 to 3 hours after admnistration (Tnmax) It is also

wel | known that the onset of intestinal absorption

a@rﬁilé@éd f s?@h @@Pbé@bn’fehﬂg e@lrrﬁmkt;ﬂﬂoné afe ddtained mpﬂltlents wnth acute
i medi ate rel ease p uct.s a ol v
P e ais eI s cbe S pl Ratesk. SO BPRer
sev&@“ar@o%le@&har ARLiaatients Witk yebioardritewrBys jastiointedtieal
5’gastrlce ing being very variable both in the
absprpdipR P WKEMPBd state. Furthermore, it is mandatory
tgalt the patient is consci ous and has unaffect ed
ability to |l ow t he sol
Aocgiingtyinaud b ot Sivgt Perarpubt adPribepiS 4Bt oamasrupe
com ;ﬁ)S@l@ﬁé tha€ ef401 ¥elﬂ§dmm¢bt@&ﬂubﬁdatlems&&rtd adrhingbatiopbipatients
oth rate and extent

oy RAIPCH A TGS BT SHE OB S SR P AT A o emedlica

or sl nddiday BetihgSandPatith€ Bade timehesehviaaesutficidnt @satntine of @
br eat hl essness, ren, with crou

chi |
disQfgi rsewa@%ﬁcutaﬁamlﬁorﬁ%? HIFH PP G aé}gg@fﬂ%&‘éfgﬁe? } ky providing
a fadhekgt eﬁ&tbﬁlaﬂb%amm@traﬁm mdaémn, théreus GISbtamd@d for

Accor di ngl b f
B e T A e AL RN

uncBRSHR GFVtherafel Uhlaﬁfértatswalbvsbéf c@ﬂbbﬁﬂ'ﬁrﬁ(eémdz tablet or solutlon)
adm ni strati on to ents non

andERLtAs LSS R GRIN B8BRY BFsORTS! A Besh e, B medica

settidy anedi cal or simlar nedical settings and at the
same time result in a sufficient treatnent of a
di sorder requiring acute glucocorticoid therapy (e.g.

Detdied Gisdtbsitalof &id FRentiby providing a fast onset of
eover, there is,al

action after adm njstrati
Theregent ipvepiien meetsdbe @ ?Vecg‘?-FﬁB%‘?G[ TS tirPé?"'?f%at%‘armace”t'ca'
conbitidh THRIbASING @nad oP Aot IUchb@ho@lo@ for @wmoaﬂmmmuaw

ot herwi se unabl e t a congosnt on

relopam WASTon 24 Biaat FRa CAE P BoA R qoafbpaS ardeleased
frormﬂfjié @@fédélt{ora/hfﬂﬁﬂthl@&ﬁﬁ lczorimh aﬁérl stag @f be lrd\ﬂﬂ@ dissolation test

medi cal settin e osu t he vention
acoPRING LR EPIRY iR DissepEos fussiah stk bfedly S briand a
suitBlleRfis%iLgibi eheliuph 8lidrP4L eld. Ofdter, SImulated saliva or simulated
intestinal fluid without enzymes, and wherein a glucocorticoid serum level of a subject
of at least 20% of Cpay is reached within 20 min after administration of the composition

via a mucosa of the subject.

The dissolution medium can be chosen depending on the type of composition in
question. Accordingly, water or simulated saliva can be used for compositions intended
for administration to the oral cavity. A person skilled in the art will know how to chose
the right dissolution medium depending on the formulation in question. Normally a
dissolution medium based on water and adjusted to a pH in the range of from pH 4.5 to
about 8 is suitable irrespective of whether the compositions are intended for

administration via nasal, rectal, vaginal mucosa.
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conposition conprising one or nore glucocorticoids for
substantially i mredi ate rel ease, wherein at | east
wahost1088% of t he one or nore gl ucocorticoi ds BCEEP2005/004399
rel eased fromthe conposition within the first 30 mn
after start of an in vitro 4issolution test accordi ng

o SR e B BB RERIGbA M e

all t§ p@‘d‘bf&éleafé @h.chwafeenorrsmawélaas@obmahed/aomrplam tabllest @dl provide
nt est ] na

2 (el AT M IS 5P S et ATt OTE Pl RIst B Biftar the term is

relatéiPfocd rapltheicaisé eﬁﬁ’beﬁme\mtrﬁdr@ g%omrﬂboan‘stla fan in vitro dissolution

s Bl S5 RSB Ao A LSR8, 50

andgpeRtidigtestind Rgidtwiheubénzgmep as idissolntiommediest. i on.
Accordingly, water or sinulated saliva can be used for
conpositions intended for adm nistration to the oral
Th@tﬁmﬁt'&maﬁ'}“dm?lhg&laérialbedwaixnnmm eemrﬂ//p&aiskﬂalbdn@d/\ccbrwanlration or
chgse t right ssol,ution, ne ndi ng on t.h
servigfap e e evel BhSTRY AR RrIger GREE S0 Do S st
six e heathyaivetansubjeaty. usted to a pH in the range of
frompH 4.5 to about 8 is suitable irrespective of
whet her the conpositions are intended for

Thet@fhMiis arratidaea” diatedsdt the end al moneagictebrticuide saust anter into

the U EEc e R PG oCp T eSS TS P o e L igaton
routd ik @iftferdrit from thapon tbpicall imtraaswus bhaintachuscalan aﬂramlstratlon.
tabl es and provide a release, which is faster than
that obtained fromplain tablets. In particular, the

In drdtHer bSpdct|thé eWehtiorarelated 0 o iaf fopeating o dubjent eufmringmom a
| ucocorticoids. in an |$ vitro dissolution t

disGiegigied inRY AEUIBEICARYMEH HFrRRIFSIRIRER0 ANesh "79688?%‘?15‘95 for
hodgﬁ’}gt ha'zpf(éiﬁtﬂdélﬁical &Qnrfdémo&:adcdrdn‘g It@g%dnwmnes ahd aistrbbtwnd for
W t ho enz S i ssol.ution nedium,  Th
usalbReobdn B aTC P ARESERT if S B ThoTe SORaHET S P B the for of
blis€P§ 6EHIstertpadks. OF ser um / pl asma/ bl ood | evel obtai ned
after adm nistration of the conposition to at | east
six normal heal thy human subjects. The term"via a
In emuetﬁ@aastpbetd tHeAheshtibh aélateb ¢o 8 eetivsd flcmtreatgigwcmmdi isaffériohg
mus{, enter into t ste rcu in order to
fro s g EaHRGs PllS shkBta e Tera: Phatannd sRLBRes! on
adrﬁiﬁidéte@lng sigth Ffueb&nsf the subjedtain effectienimalnt of ohe av@orEUS
gluc?oncortlcgltdg%%gt%%lnl aa ¥as?plsr2 HI tﬁé Ejl‘agéc%rl!ﬁcoid serum level to at least 20% of

Crax Within 20 min after administration.

In a still further aspect, the invention relates to the use of an amount of one or more
glucocorticoids for the preparation of a pharmaceutical composition or kit as defined
herein for the treatment of a disorder requiring acute glucocorticoid therapy by
providing a fast rise in the glucocorticoid serum level to at least 20% of Cax Within 20

min after administration via a mucosa.

As mentioned above, in order to obtain a fast onset of action it is required that a fast
rise of glucocorticoid serum level is obtained after administration of a composition of
the invention. Accordingly, in specific embodiments least 40% of Cnax is reached within
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I n anot her aspect, the invention relates to a kit for

treating a subject suffering froma disorder requiring
weacwuisaozgsacocorti coi d therapy conprising one OPCEEP2005/004399

contai ners for housing a pharnaceutical conposition

accordlng to the invention and instructions for use

t her eof .

c._enb th
20 e iSa S e SRR P P B i Bffon or e
corRgdsition Vidla tucusd bethedapiectt, the invention relates to a
method for treating a subject suffering froma

di sorder requiring acute glucocorticoid therapy, the

Nomaéliywmag QD tHe e REHKeB S blﬁtéinr‘tle wiaxinsunreeigdplagmatbiod
ect an effec

corgPUEgbHD PTG RATIIEPH SoreeaPatandind efigl s reached wihi

60 Giwﬁﬁ&@lzd(i)mﬁ@ﬂréiloﬁﬁfm tenssition vad a heiessa GfQPe 8hbjEXtB K.y is
in mn ter i,St [ Inastlllfur
tvpk&g\%w%hmﬁﬁan%%é ﬁOLH‘éBé? 2bo fﬁﬁﬂ'@ SHe'k 2" AFPN9RS ﬁ
abdift 4616 aB6utBOIRing ucocortl coids for the preparation of
a pharmaceutical conposition or kit as defined herein
for the treatnent of a disorder requiring acute

As HehGOsSY dbdvel lﬂetphafrﬁébéuba’al pomposimcmg amdfkits bf theseedent haention
gl ucocaorti caol d serum | evel

B e R e R R
thePapt E%}ﬁgleébf)ytﬁ;h dlébr@érd @fe hcut®Bti@nhal cﬁtlséﬁﬁlatmgsteia poimary,
action it isre red_that a fast

SeqgndRB teringi A ) (TIEoRr. B0 “DaPAHHHEA refcfigp. on Addison cisis.

a sieﬁlﬁ% é‘étﬁr‘héﬁédsoﬁ bRodarafefigien lréacﬁmn of brialreedenvee ptiterkidney
ccor

in specific enb n 0
g AT FUHO PRSP PR SUR O RS SO iR T
exdrﬁﬁé% gféltUIngil’ﬁlaﬁ\M&om discrfidre alasimnilingtdistrders, @fmédieal disorders
n.via a nucos ec

i S oS s o B 5 e o TR smentor
intSrREWRbAtRFTAEBILAAR aERER EBbeRId ed@miplestdidisorders that can be

seruni pl asma/ bl ood concentration ti of.ile) is
treatgd GRERTIROIR TG RGSL MVANTETt AR @HeRIS MEPIQNNG ¢ he

conposition via a nucosa of the subject. Tmax is

typically within of. from about 30 to about 75
Ac W&ﬁ@étﬁacgsdqsag%a?%ﬁg’@%bﬁ”af'%fﬂ Ulifout 45 to about 60

In ﬂﬁbrbres‘é‘ht H@rﬂé*totﬂéQerﬂb'@%ﬁocénﬂ@olﬂ'h@“memdrﬂlmtermd” is intended to
nposi ti ons and vent.i on

dengqu taéqur@pglgfca% @rqqlpy{aﬁgcaﬂly @g@l/ﬁ{eﬁl?g%qsﬂgé]ulag Yqjglpcocortlcmd or
a JiRDEbILAY 17k WaE pBYII6I6GIO BIfeQOTIE term is intended to include the

glucocorticoid in any suitable form such as e.g. a pharmaceutically acceptable salt,
complex, solvate, ester, active metabolites or prodrug thereof of in any physical form
such as, e.g., in the form of crystals, amorphous or a polymorphous form or, if relevant,
in any stereoisomer form including any enantiomeric or racemic form, or a combination

of any of the above. The glucocorticoid may be a synthetic glucocorticoid.

The one or more glucocorticoids used according to the invention are selected from the
group consisting of hydrocortisone, cortisone, prednisolone, prednisone,
methylprednisone, triamcinolone, paramethasone, betamethasone, dexamethasone
and fludrocortisone including pharmaceutically acceptable esters, salts, complexes and
mixtures thereof. In a preferred embodiment of the invention, the glucocorticoid is

betamethasone.
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t herapy. Exanpl es of such disorders are acute adrenal
crises relating to a primary, secondary or tertiary
wadowsnar2sy nsuf fi ci ency, an anaphyl actic reacti 8QT/ER2005/004399
Addi son crisis, a status asthmaticus, a bl ood
transfusion reaction, a brafn edema, acute kidney
transpl ant rejection, system c |upus erythematosus or
a severe allergic reaction. O her exanples include
Spédiid SERIEY of phafrackeitiSally acteptabie sait suitledfer 8se ascording to the

. medi cal disorders in ich a glucocorticoid for a
inveTaion 5% PRORTRISRs udALF v VEP e oS e CHPISD g VAR 7 S5y
herhBlLENResS MOfyiratbs R freshetmiolé saltst ment . Specific

exanpl es of disorders that can be treated according to

the present invention are given in the foll ow ng.

As A dlvecoriesidas ftendédsagmnasiihie ciidaties theatiease andibeabsorption
resent, cont ext ucocorti,coi d" or

. the the t " gl

it {15 STIEET Fretan iy PlECe e MiBuns 2y B e 8% the

co%ﬁ@tmwbamﬂié@ed m_ramhm: saich casds| sheagladoabrticoid of choice for the

. | agnostI ca acti ve Uucopcortl col or .

frstpatt oy Pe oy cther 1 MARoBfiRoe 4scienL P ceisons s these fyvo

activé _s%lﬁitléﬁ%dwdvé a Bigdrugse t M@euchtbesyédbemhdes’; Ilmayiby employed
SUul e [ m C as e. g, ajmaceut | ca .

proyided st 61 sy etk g s e, T beiharstapl elating to

"PmﬁMtibél@Sac@ép@b@:B’ingicehfseE&gﬁ-m&ki'th@lisadileLBbgcsiROad)refduaﬂl
SUucC, as e.g., In e or m r S a r ous or

ACSi Dol R G0E of 1o Blhcocariamfias i s Rt By Dol S Redhibre

tasfe iiAyivechstdic8g oRMYhGHREHeatRy tastermasiedmi ¢ form or a

conbi nati on of any of the above. The gl ucocorticoid
may be a synthetic glucocorticoid. The one or nore

FurtledMofs) grt %Mf@%wMg of #engehtior, hiee %Iug@dmﬂidam_ @wed may be
sej ecte t.he rou consistin rQcortisone, .. ..

a it Mabsoh B SaBAE (Cr aurashuble St ET dbivBRe

ordef {0A8ABURDS EHE disBEILBSTRST RS §InEocdpiioriedh asoe@mposition. ’
dexanet hasone and fl udrocortisone including

phar maceutical ly acceptable esters, salts, conplexes
In Rp@fdriett sHilgsdirhBet F@ile inéhtion pieflacscerticdidio tiyareosrtisdnet he

i nvention, the glucocorticoid is . o
womEETRA (P SHrR Bt s A AU Rein vatsh wbich R B faRgs to 2
rapRFasdipidhents #hd systérhiallreulstivn. use according to the

i nvention are phosphates, succinates, |ysinates,

acet ates, cypionates, valerates, hem succinates,
Dobatjeyr ates and tronetanol e salts. As the glucocorticoid

is intended for, j di at | ease, .the rel ease and/ or
In QﬂS@Eﬁj’ﬁf‘? gﬁsage of tkgg‘ﬁjcocortlecof s presentin a compos(?t%n accortﬁng o the
invention depends inter alia on the specific drug substance, the age and condition of

the patient and of the disease to be treated.

The term "hydrocortisone equivalents" is used herein to define the amount in mg of a
specific glucocorticoid that corresponds to 1 mg of hydrocortisone for the purpose of
glucocorticoid therapy as generally understood by medical practitioners. The term is '
based on the fact that the individual glucocorticoids have different potency and in order
to achieve a desired therapeutic effect different doses of the individual glucocorticoids
are required. Equivalent doses of the glucocorticoids can be calculated based on the

following table.
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into the systemic circulation takes place already in
the oral cavity in the case the conposition is
wadnisnozser ed orally. In such cases, the gl ucoeortErewsdo4399
of choice for the first part may be any ot her than
hydrocortisone (as such) or7cort|sone as these two

Glugmgﬁes may be enpFOYSRIEHANAGEE Dhat | SVEIRCPTIZPSh

taste masking is obtpined. In the paragraphuivalkatt(lmgy of the
to "Pharmaceutical | y| accept abl e exci pients’ -
taste-masking i s di stussed in nore det ai | 9tucocorticoid

Accordingly, the onejor nore glucocorti coicdsesponti®d the
first part may have an acceptable taste, be £ »
tasteless or it may pe effectively tasteq ﬁ%éﬂgaw_oun inmgo

Furthermore, in spec|fic enmbodiments of {hgdrovortisdriepn,

the r1| ucocorti-coil-d-used-mav-be a readilvivater-soluble

Coﬁﬁwqt?cm d (e.qg. ‘Zvater-sol ubl e sal {9 the

Hydbésrdogpet 1coid) Tn ofder to ensure a fast 1di ssol ution

of the glucocorticoid fromthe conpositi-on—lna

Preghigelene ed enbodi ment | 8f the invention the4

PredhdGREor Ticoid s NyfggEocortisone tronetangl e (of
succinate) due to its high solubility inlwater which

MethPt&ﬁnh?OlO@ads to a rppid absorption into|Bhe systenic

Trléﬂi‘ldlr‘fdfb |Un Dosage |y general, the dosagg of the
ucocorticoids present in a conpositionjaccording to

Parahethasorat i on depend>2i nter alia on the $ ﬁ@ci fic drug

Bet?ﬁlgﬂ'l&gbﬁc the age—a IH Bunm t+—on—of—the 28'6‘6”[ and—of

i sease to be treat ed The term "hydijocorti sone

Demnw'twﬁoeets" i s used| b&bein to define the28®6unt in ngy

Aande -+~ 1 1At
| SA5Z B B e &7 Ul HEOEP € ot u L Ilal cofrT CD[ S U 1 1Ty
‘ FIU‘E@CWE%?COH i sone fof bpﬁe pur pose of gl ug oggrti coi d

therapy as generally understood by nedical
t that t
In RABHR) FRIA RgrHGE GARoBIES AR e Ped B pataps B!
amglm}t f@f tﬂﬁrorfeQ)raﬂdré@mtoaolﬂeﬁgS‘ e;cbdrééswa:seydnocomébmbf from about
i i ndi vi du uco ar e
1 eranf P80 e pafie sbag i s fie SAEBEST b B¢ EmBl,
gluéoftizbiely |eapreés®aaeehiyom5\cdrf®nédﬂ fraviabgut atol aeboum Temgrsach as,

a.pharmaceutica I ti
o9, AR combalt SO droa) SDie 2By tinl oo Bgeut peabout
75 8lg Lo @ibblic DictksboRik po a@admohydlt@alﬁnm 68 o froin alsams to
aboatli?gé)J tmg, from about 5 to about 40 mg or from about 10 to about 30 mg.

More specifically, normal dose ranges are given below for acute glucocorticoid therapy

Hydrocortisone 1-200 mg; in acute adrenal crises about 100
mg

Cortisone 1-200 mg such as about 100 mg

Betamethasone 1-20 mg; in increased intracranial pressure

e.g. brain oedema about 4 mg daily
In chemotherapy or radiation induced nausea
4-8 mg

Prednisolon 1-100 mg; such as from 1 to 30 mg daily; in
severe cases 50-60 mg/day
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1 to about 200 ng. In specific enbodi nents, the total

anount of the one or nore glucocorticoids expressed as
waypadisaozesti sone is fromabout 1 to about 175 nBCSE®R005/004399

as, e.g., fromabout 1 to about 150 ngy, from about 1

to about 100, from about 1 o about 75 ng, from about

Db, Joout so o, - 1roeaneSe AR boZondr 15 Re

from about 10 to about 30 sayereMmses spéxdimgiday v,

se ranges are gi VeRp.| f.Qr. h
F'“@F‘%@@%Sﬁ?i coi d therapy Wd@g%gﬁé%&ﬁég'i&gg%gﬁtoicﬁrred‘
acute adrenal crises aboutindduaitp abesttolyiebaladce2005+:02 mg
such as about 100 ngy Bet anaaatng,asone 1-20 ng; in

i ncreased intracranial presstre e.g. brain oedema
about 4 ng daily | n chenot®aticadpdmnat taghegtiasian (“saltliosiad

nausea 4-8 ng Prednisol on 1: ) fr to
30 ng daily; in severe cas%dgé'go%?g%‘ %%‘ﬁ?dﬁgf?/%iggn@? one
Pre@inlsoBeny such as 0.5-2 ng 1100 lg3udyas BOngever e cases
day Fludrocorti 0 - y N Addi son
Megﬁ” terg%ngswecor rect i nadequ%?@%& Sé'cﬁraglzy%bemal ance
0-05-0.2 ng daily; Cortical adrenal hyperplasia ("salt

L T R
treatoent eegir@er®0 ng In the followi ng are given suitable
doses of the individual glucocorticoids in various

treatnment regimens. Acute asthma - adults
Acute asthma — adulis

betamethasone 4-8 mg
prednisolone 30-60mg
methylprednisolone 40 mg

Acute anaphylaxia - adults

betamethasone 5 mg up to 20 mg
hydrocortisone 200 mg

dexamethasone 4-20mg —80mg

Acute anaphylaxia - children
hydrocortisone 100-200 mg

Septic shock - adults
hydrocortisone 200-300 mg/day
methylprednisone 30 mg/kg

Acute bacterial meningitis
dexamethasone 0.3 mg/kg/dose (max 10 mg) x 4 times daily for 2-4 days

betamethasone 8 mg x 4 times daily

Acute RSV (respiratory syncvytial virus) infection with bronchiolitis in children
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bet amet hasone 4-8 ng predni sol one 30- 60Ny
nmet hyl predni sol one 40 ng Acute anaphylaxia - adults
woet@nmerisasone 5 ng up to 20 ng hydrocorti sonerP20@PRWS/004399
dexamet hasone 4-20ng -80ng Acute anaphyl axia -
chil dren hydrocortisone 106 200 ng Septic shock -
adul ts hydrocorti sone 200- 300 ng/ day net hyl predni sone
betagoethadgorg” Acut e ba®f%l meningitis dexanet Easone 0.3
ng/ kg/ dose (max 10 ng) x 4 tines daily for 2-4 days
bet anet hasone 8 ng x 4 tines daily Acute RSV
Acu - syncytial virus) infection with
betd&@RadYngl i tis in cohghiy enbet amet hasone 4-6 ng Acute
croup-chil dren betanmethasone 4-6 ng Mnonucl eosis with
conplications (airway obstruction, thronmbocytopenia or
MortASHEbYS fRlcoMPRRITLA (dR3kR BBSthASEN ehfnfbodftopenia or
TonS|TI|t|s/per|tonS| [Titis - chilTdren with airway
hae et anet hasone 4-6 ng A conposition
betzM&RASHNBY to the isgaption is designed to provide a
fast onset of action and upon adm nistration a fast
rise in glucocorticoid seruni plasna/blood |evel is
TonSilitighB@ensilifis L RRIFES Rith AV Sdtiustisle | s used as the

glucocorticord a serumlevel of at
betamethasone 4-6 mg

A composition according to the invention is designed to provide a fast onset of action
and upon administration a fast rise in glucocorticoid serum/plasma/blood level is
obtained. In the case hydrocortisone is used as the glucocorticoid a serum level of at
least about 200 nmol/l is obtained within 20 min after administration. In the case that
another glucocorticoid than hydrocortisone is used, a person skilled in the art will know

"how to determine suitable equivalent serum/plasma/blood concentrations.

For example, hydrocortisone can be rapidly released from a composition during a time
period of from about 0 to abut 30 minutes after administration and 5-10 mg of
hydrocortisone can be rapidly administered as an extra dose in conjunction with fever
etc in patients with adrenal insufficiency. Likewise, 5-20 mg of betamethasone can be
rapidly released for most indications in which a rapid glucocorticoid effect is of value.

Administration routes

As mentioned above, the one or more glucocorticoids used according to the invention
are administered to the subject (preferably a human) via a mucosa into the systemic
circulation. In particular, in specific embodiments of the invention, the mucosa is the
mucosa in the oral cavity, the nose, the rectum or in the vagina or via puimonary,
bronchial or respiratory mucosa and ephithelia. Preferably, the mucosa is the oral

mucosa.

Figures 11 and 12 show sites of oral mucosal administration suitable for use. Four well-

defined sites may be used, namely
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| east about 200 nnol/l is obtained wwthin 20 mn after
admnistration. In the case that another
wghosaozesti coi d t han hydrocorti sone is used, aPOEEPLIVS/004399
skilled in the art will know how to determi ne suitable
equi val ent serum pl asma/ bl d®d concentrati ons. For
exanpl e, hydrocortisone can be rapidly released froma
"bU@Qﬁ‘r'b%ﬁm‘ﬂisﬁﬁt'%ﬁhﬁﬁgdﬁd% the tgrar lahiplo Fd'T“ln@FF?B‘Ub%ﬁd i§ upgd for
adrﬁﬁ%&aﬁ@] o al"b‘l‘ié?ﬁla@édti%él &?fﬁﬁo@i’néﬁ kh nARosd Betiredn the@Lrd
rocorti sone can be rapidly adm nistered as an extra
(Q'T@@@éal"ﬁ”&)‘ﬁﬁldﬁ@ﬁhéﬁhﬁﬁ% fever etc in patients with
"suﬁiﬂfg%gf'llad hfiristEioR e éferslib %@erﬁﬁrat@n 2P a PHaPhaceutical
bet'amet hasone can be rapidly rel eased for nost
comppsgitioatindastiedongdiech a rapi d gl ucocorticoid effect is
"paftalVAdiHRistrAf6H Mabldidt 't&é‘drﬁﬂ%ﬁrﬁﬁon%f ABREriRBadicalP@®Yebosition to
the one or nore glucocorticoids used according to the
thelhﬁ%mq/@rﬁoﬁr@'ﬁarﬁfﬁﬁ stered to the subject (preferably
"glr%n}%qi 'B%ﬂ)lnlgiréhoﬁ tAGefRfs iorEdPn|ﬁl§f?at§))‘|56f%rﬁr\%rlﬁéééwbﬁtcb%osnlon
particular, in specific enbodi ments of the
tOth%U@@ﬁrlaé‘ﬁlorﬂQY@r@ﬁ@éi@a is the nucosa in the oral
cavity, the nose, the rectumor in the vagina or via
pul ronary, bronchial or respiratory nucosa and
Al @Smbph%m&é'tlowl'@ﬁm fuitap oww@apbﬂ@n ayendeal onsgiefastion.

duézﬂg%urra BRI dokopdtien %t?ar%BQWo%ét% dRlig) HitB thTSYERSRIL circulation. In

mni stration suitab for use. Four well defined

spesific @mhedimernds oktag mvleatm Wewé@%@dmmﬁ%tfpa foule isgieferrge. i-e.
adr?lﬂ%krgﬁcﬁ?oﬁd“@orﬁ;%smon|té"me36ral AAEBsBI patwédn tﬁ@ g8Rd angd theSRdide of

dm ni stration of har maceut i cal nposition to
the ghaelsox! thes Reating He @hﬁ?@“@@ .t%ak@avaogrfm Mp $itesi pRNQ)Y the

gméd?éi MiteeX Sind tﬁé‘%dcﬁ%é&osaadm nistration that refers to
adn ni strati on of a phar maceut i cal conposition under

the tongue; "palatal" adm nistration that refers to

a pharmaceuti cal conp05|t| on to the
thg{ycsbz&tar 8rhSdkitdhs

and/ or 'soft palate; and "gingival" adm nistration
In the, Eellowinpds given asigaeriftian péphasmaeeut@awnﬁéé@aﬁ peggrding to the
mv&xgllgposml on to the upper and/or |ower gingiva. Al the
above-nentioned sites are suitable for use to obtain a
very fast onset of action

Release of the one or more glucocorticoids

A rapid release of the one or more glucocorticoids is necessary in order to obtain a fast
onset of action after administration via a mucosa where the glucocorticoid is rapidly
absorbed (transported) into the systemic circulation. Accordingly a general requirement
is that at least 60% of the one or more glucocorticoids contained in the composition
must be released within 30 min when tested in an in vitro dissolution test as defined
herein. Specific embodiments of the composition fulfil one or more of the requirements
given in the following table. In general, it is preferred that the requirement stated within
30 min after start of the dissolution test is fulfilled. in preferred embodiments, at least
70% or at least 80% of the one or more glucocorticoids contained in the composition

are released within the first 20 min of the dissolution test.

time after start of the % hydrocortisone
dissolution test equivalents released

(based on the content in the
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In specific embodiments (cf. the examples herein) more than 50 % of the one or more

glucocorticoids can be released within 2 min, between 50 and 90 % can be released

within 5-8 min, and more than 90 % of the dose can be released within 15 min.

A pharmaceutical composition according to the invention is designed for systemic

administration via a mucosa. In a preferred embodiment the mucosa is the mucosa in

the oral cavity.

The pharmaceutical composition may be in any suitable form including liquid, semi-

solid or solid form.

In a preferred aspect of the invention the pharmaceutical composition is in the form of a

dosage form such as a unit dosage form.
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solid or solid form In a preferred aspect of the

i nvention the pharnaceutical conposition is in the
woéanom10t28a dosage form such as a unit dosage PCT/EP2005/004399

form Exanpl es of conpositions according to the

i nvention suitable for adm'distration via the oral

nmucosa into t.he system itculation are fypi.c .
ExaiHie! SPTEaR oS Rocar i B TP HReBede dhyfRlon via the
oralfrondosia ntd yie Syatdryic sietdationchré typmatihn soligrayspmi-eoisi dasagg forms.

N L L e L,
bead$, pelleizlindtpowdersuahdngrizengitesaibedint uait| desageafosm ¢ itadyebe in the

ot 801 B P FEE LESHEN ey BB B L o

sublirgiatiaplet s=pldvabrbietablah ke timmesiate tetdase tahlet| arapidje dissolvable

stilles or it may_h esent [ =
taniBE P 1o ien zpiadh: P liay s R oy eltbeRi &g Rengy e
forna,cbmitime ket at i on via the oral nucosa into the systemc
circulation may also be in the formof a spray, a
wafer, a film a gel, a hydrogel, a patch, a gingival
A phartreiaeuticabtarapidsitioiner girhioistratiors\dz et gralemsaisatintothe systemic

. inhaler or the |ike. anpl es o] ition
circlBish Bonglsph s Bymal AR Tur Metem RET el S aroagti
pateH, @ difvaipaiehpa bivat esiveqsatcH, atsachdiea sylsti@yiaa inhaler or the like.
circulation are typically in the formof nasal sprays,
nasal aerosols, nasal solutions including nasal drops
Exa&’ﬁﬂbst &&ohidoeitio&(mkcfmg ’;mf the inventiort sulabledorcadninisyation via the
t he i pventio uitable for adm nistration via the
mugstie o R ipse g e arerr g ale BN, Bos i i hasal
spréf3i haell herosois onddabsaiytiving ioluding cagabdriops and thei likkal er s
i ncl udi ng powder inhalers. Exanples of conpositions
according to the invention suitable for adm nistration
Exaviipled dsfe:omme'sia?é acdofding cthe imventidrhsuitablgifocadnministrative via the
system c circulation include suppositor] o .
PR i Rial g drmd oy kSsSB4 blefhe syt rgation
are @thars inguding gdneler mhelets.on may al so have
bi o/ mucoadhesi ve properties. The absorption of drugs
into the systemic circulation froma nucosal drug
Exafieglés/@rapnipositions accosdigmtd the énvehtjori syitableddr admiaistratiorsad the

B N N T

vagitories, clysmas etc.

A pharmaceutical composition according to the invention may also have
bio/mucoadhesive properties. The absorption of drugs into the systemic circulation
from a mucosal drug delivery system is significantly improved if a mucosal bioadhesive
component is added in the formulation. It will prevent both swallowing and create a
high local concentration of the glucocorticoid adjacent to the absorption site. The
mucoadhesive component will be mixed in an appropriate way together with the
glucocorticoid and other ingredients in the dosage form. The term "bio/mucoadhesive is
used to denote that the composition is able to reversible adhere to a biological mucosa.
In some cases a bio/mucoadhesion promoting agent is included in the composition to

promote adherence to the mucosa.



10

15

20

25

30

35

hi gh | ocal concentration of the glucocorticoid
adj acent to the absorption site. The nucoadhesive
woanaez2st wil | be mixed in an appropriate wayPCOgerwen04399
with the glucocort|00|d and other ingredients in the
dosage form The term "bio/ f¥icoadhesive is used to
reve
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intoveornthtt vathaie saliviaBluidistesultyiotr bétiveen po ap«derzt)y is crucial
for the bio/nmicoadhesion forces and therefore a rapid
swelling of the polynmer will initiate the
A fHiaoh et tiaavesipositipn acesding Ao tmeﬂ\\}einﬂ@m fypichly cdmyain©bre®r more
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oG s BYET St oot AP EHLPRY o PEeatiy
hanﬁkamnd likegRemingho' ssPiearhfaicsuticahSciericettmgidtendbos ko P isemaosutical
Exiptepiso Bub® B ablap e SRR Seehitt o o7 RSB Yutabie

forhas G*bmél‘fsrnhuldﬁ&mRﬁ Eompbsitiors iRiiey forn e filncal paicHesrspecally for
dl—lanqg\ﬁﬁ?k ofh Ph geutl cal Excipients. In the
admE)SUSRPR P § 505?&@}4' a description of specific kinds of
exci pients suitable for use in the fornmul ati on of
orm.of filmor tches es ci al l

tions in the f
Wi RS Bhpare e bee oS oy e g AmuRang R, oo, stohet
ginglval peacreoit the dike it orgyadntdina pharmatetifically acmpeafblaeidumént
t fer, gel,.sachet i ngi yal or th
seB R B chur Ersisti et et o D5 il cetiatys oot
a cemlulwd Mlvﬁr\mnﬁdalmeg rsmrph qmne'tlﬂténeg;xmé étittosa, Welatin, sodium
P 3’ i ncl ud % %llrlvatlvether
alginat pectln sclerogluc n, xanthan gum, guar gum, or pSon co-(methyl vinyl ether-
maleic anhydride), alone or in combinations thereof. The cellulose derivative may be
selected from the group consisting of hydroxypropylmethyl cellulose, hydroxyethyl
cellulose, hydroxypropyl cellulose, sodium carboxymethyl cellulose, methyl cellulose,
ethyl hydroxyethyl cellulose, carboxymethyl cellulose, microcrystalline cellulose,

modified cellulose gum, or crosscaramellose.

A pharmaceutical composition according to the invention may also contain the one or
more bio/mucoadhesion promoting agents. Normally such bio/mucoadhesion
promoting agents are present in concentration of from about 0.1 to about 25% w/w.
Examples of bio/mucoadhesion promoting agents include polymers including synthetic
polymers, natural polymers and derivatives thereof, and mixtures thereof. The polymer
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a cellul ose derivative, nodified starch, polyethylene

oxi de, chitosan, gelatin, sodiumalginate, pectin,
weaebwriozgsucan, xant han gum guar gum or PCT/EP2005/004399

pol y-co- (net hyl vinyl ethermnaleic anhydride), alone or

in conbi nations thereof. Th¥ cellul ose derivative may
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bile acid, bile salt, a salt of cholic. acid
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nonost ear at e,

When the glucocorticoid is present in the form of micro- or nanoparticles, a
pharmaceutical composition according to the invention may also comprise a
disintegrating agent. Such agents promote the dispersion of microparticles of the
glucucorticoid over the administration site in for example the labial and gingival
mucosa. Examples of pharmaceutically acceptable disintegrating agents are cross-
linked polyvinylpyrrolidone, carboxymethyl starch, natural starch, microcrystalline
cellulose, and cellulose gum. If present, it is normally used in a concentration of from
0.5 to 10 w/w based on the total weigh of the composition Different pharmaceutical
excipients, such as mannitol and lactose, have been found to be particularly suitable as

excipients.
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gl ycerol nonol aurate, propylene glycol nonol aurate,
sodi um dodecyl sulfate, and a sorbitan ester. In

wepewsih2as7 enbodi nent t he one or nore gl ucocort PCOIE®2005/004399
a conposition of the invention are present as
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thetdpeaiidallp am?SHMt $fund BEEast QAR gILRBCHitdIs taitedekvalige agith is to be
es O

Exanpl a taste-naskin ent are .e.g.. mentho
OB Jan W hen e a QL porad it R U GTRG! o Ghasre-
ceuBithliyfdceb@tbbleWaR! the&y perbéhtagesnael drmourtstsiaslildnbs tecalcbiated

one or nore glucocorticoids are taste masked by
aceoriRhor ati on into an inclusi on conpl ex by means of

al pha-, beta-, or gammacycl odextrins, preferably by

bet a- cycl odextrins. |Ln general, the conposition of the
Phﬁ"mﬁéﬁ’t’f%@ﬁyﬁ?ﬁﬁo@ﬂb@s@@f .05 up to 50 wei ght percent

In the'Fesafit cotedkt thef te@ns HhBMmatRuticalld Qcv&itgié epepiertst are(ntéhded
to 30 weight percent or from

up . rcent bout 0. 05 to 2
to dgaptaANY BRteEd: WBich & Deb e isea%%t%af)g?@%fgﬁﬁ\f%%%n&bﬂ\ée
anyCtABRPELfid StForGRbpIRidtsic Efedper & Suehbh eatib@t magbecabed with

of glucocorticoid, and especially f .
the purpgose of making it possibﬂe to o%taﬁn a pﬁar%acehgégl,owh]icrg r?avse acceptable

technical properties.

Examples of suitable exc{pients for use in a solid dosage form according to the
invention include fillers, diluents, disintegrants, binders, lubricants etc. or mixture
thereof. As the individual parts of a composition or kit according to the invention are
used for different purposes (e.g. immediate and extended release), the choice of
excipients is normally made taken such different uses into considerations. A person
skilled in the art will know which kinds of pharmaceutically acceptable excipients that
are suitable choices depending on the specific dosage form in question. Other
pharmaceutically acceptable excipients for suitable use are e.g. acidifying agents,
alkalising agents, preservatives, antioxidants, buffering agents, chelating agents,
colouring agents, complexing agents, emulsifying and/or solubilizing agents, flavours
and perfumes, humectants, sweetening agents, wetting agents etc.
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wei ght per cent. The contents can al so be expressed as

t he anount of glucocorticoid in a dose unit of the
woanpae2asi on, such as a tablet. In this connecPCOmP2005/004399

dose refers to the therapeutically anount of the at

| east one gl ucocorticoid, df its derivative, which is

to be adm nistered at one tine. Wen the

gl ucocorticoid is used in the formof a pharna

Exaffidd &aultybleanest alobets sabilor bﬁwhersen@mecleabe@ 5. aapehay-dried

lactpr e et FHaroSS Al Abisa. JOBSs Grrdan & Fat PatgseP Jlisrqtose®

or FQ’:@fJFI@l@) fierobigttaling r@bmﬂds&f(eahgms@rbdes&d@amb@!&cema®

en i
Vivaespufg T3 B S0k ERtS bR aRu S B b hRlptomiiiEfllose
(Iomalb%tlﬁlféd)tHchﬁ@ﬁmbyn?athylb@ngqﬁeglﬂhM(}mf gcl:/lﬁmbeeltE Feand K,
el S ST el Pl PUETER, itk 1 R Fit dab e af MEGiRRd £ dnd

Metofbée 68 SH Fﬂﬂi@b 60 tps bmd@abf Méﬁpedéltﬁ' asd MEbodm:ﬁl%§l-d1fthe 4,000,

15 el T oS Ao Ko 84 hot9E P85, iR e

10@@9{;&@@ @fmhétﬁlgb}e BdSH), mlew@rcelmﬁeaofoqmmrs (suchiast elge Methocel
NfhocRt eratielyoesl AR friBoner BAME pdereRudPYBElger e D

car@é%yméﬂﬁ/&e(hﬂo@ cbmmﬁhéﬂ'ﬁleﬁacbaﬁ)dx?mé&ﬁlhly&doey’ﬁéiBQIcellUbSe and
choice o ients is nornm n .su

otef qeldpem gt Strost RoRdEr AT bit MaiRl SBARERT | | oq

maltdtickififs adthrciéd br kbemedSiardhek (in¢lading pplasr ﬁamﬁumalzalstarch and
at are sulta

. acce tabl e excipjents t

rocApER PAGUBT P RBhaBAE or PasiciESyR R afues Tgrooen

phdsbhate, REAEIIMGRISEpIAS hydratsy edaloh eultsts, qaicium sarfbonate, sodium
suitahl e use are e. g. acidifying agents, alkalising

alginglentdlageh Cer vat i ves, anti oxi dants, buffering agents,
chel ati ng agents, col ouri ng agents, conpl exing agent S,

ermul si fying_and/ or solubilizing, a f.l avaurs
SpegdicraxaEe! lesit Allianis e =gy gald F%&Oﬁ@%n‘i?@as'%%'?'ﬁwgﬂh%gphafe
tnbéﬁg ?él&u@tﬁg@ﬁﬁw@ c%cuﬁhﬁ sﬁlﬂaté a’ﬁicﬂacfysldllefescelldbém qj@wered
or binders .in

S e e
staﬂ:haﬂ@'ézelﬁf nlﬂw&tmhoﬁﬁfrdss)e, sddariend. ose(r) or

Fast-Floe(r)), mcrocrystalline cellul ose (various
gr ades of AV| cel(r), Elcema(r), Vivacel(r), Mng

Sp%ﬁﬂhc(édx)an@les%? st raﬁt(sra)ré e.gN ¥R Inicagd opathinelss Lnsasrystalline
r ox

cellulose hydr: xE/JproB% ?ulose ande other cellulose derivatives, croscarmellose
sodium, crospovidone, polacrillin potassium, sodium starch glycolate, starch,

pregelatinized starch, carboxymethyl starch (e.g. Primogel® and Explotab®) etc.

Specific examples of binders are e.g. acacia, alginic acid, agar, calcium carrageenan,
sodium carboxymethylcellulose, microcrystalline cellulose, dextrin, ethylcellulose,
gelatin, liquid glucose, guar gum, hydroxypropyl methylcellulose, methylcellulose,

pectin, PEG, povidone, pregelatinized starch etc.

Glidants and lubricants may also be included in the composition. Examples include
stearic acid, magnesium stearate, calcium stearate or other metallic stearate, talc,

waxes and glycerides, light mineral oil, PEG, glyceryl behenate, colloidal silica,
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(1 ow substituted), hydroxypropyl nethylcellul ose

(HPMC) (e.g. Methocel E, F and K, Metolose SH of
wehbesAlmesu, Ltd, such as, e.g. the 4,000 cps grPaUER2M5/004399

Met hocel E and Metol ose 60 SH, the 4,000 cps grades of

Met hocel F and Metol ose 65 $H the 4,000, 15,000 and

100, 000 cps grades of Methocel K; and t he 4,000,
hydnogeirfed 3@9%@6 Sl conrstash. spdide steary! siaspiss Bolyeihdrye
glyaswshwkﬂ%hlfétb@%%dw MerRbate( Sotilindtetats &c, Methocel A

hocel AAC’ Methocel A15C, Methocel A4M),
hydroxyet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose,

OtR&r SRIIETRS MNLE Afdy tﬁaﬁ&@a@uxﬁtamdnmbdm@wﬁmeymﬂhwb@seeg
and ot her cellul ose deri vatlves SucreQJ'?PﬁH§ ar os

flawqsingi agsnts. RelARRG Ntz aate-MeskingRopel hasggank buffering

ag@ﬁts”@@béwﬁﬂ/eéits’iélﬁl'ﬁiﬁ?g addHid, la@ktu%gudaﬁttsaw@mﬁg ag@hs mna@
starch and rice starch cal ci um %) 19 basi c

adidsfing 9RTh SWEReR act'veésemaﬁwawaiﬁ%ﬁ%%ﬁa fiort enhancing

agEhts 24 dentdoP heaRieatr@elyedstat €) , cal cium sul fate, cal cium
car bonat e, sodi um al ginate, collagen etc. Specific

exanpl es of diluents are e.g. cal cium carbonate,

TheicBAPbSitieRbChitEB iR ordig tBasd Hvértiof intdy ASOES Badted with

calciumsul fate, mcrocrystalline cel] ul ose, powdered
a fiig|opalings 8 Prefesivievatingy @rtantiradhggive FRANBY &G uct ose,

kaolin, |lactose, mannitol, sorbitol, st arch

pregel ati ni zed starch, sucrose, sugar etc.

A qopapRsitien agrordingitahegpyantion say alsape %ﬂags%'mor%ﬁ!. ig opfain suitable

préHe&ié%EE & Swith FeSpt o/ BERLMbAEN S 61 the!bRS 85 me@@lQé‘dﬁ%ﬁ%hﬂ's The
el lul ose and ot her cellul ose derivative

CO%tF@s'BQY Alsp Pe serissAs AfeadibsYeRle fohd, heﬁﬁ?ﬁf& ey pg applied on
sm@iét Lﬂﬁtsddé%e fovihs légbsttaﬁfe@) o8 it e Spplisd 8h ‘éhnultlple unit dosage

pregel atini zed starch, carboxynet hyI starch (e.g.

forpy orrRAiS ingllyidg@ldinis:pl ot ab(r)) etc. Specific exanpl es of
bi nders are e.g. acacia, alginic acid, agar, calcium
carrageenan, sodi um carboxynet hyl cel | ul ose

Suffakle 6e¢tyv§tra@tprlﬁ§ afef.0 Mg wIcelidass: MCrosmroRvBEthicsliose,

hy%hﬁj’rb;ﬂylcéllbl%é chegllie ?QP}ﬁmersg léafync@umsémem%mc@wé phthalate,
| cel I ul ose ul'ose, pecti

polyyoY sfigte mta@léfeahvchpwao@'! Fheliceldosecptbmiies belidinyialcohol,

soalumrdaﬂ%a@ﬁmefm}eem(s& eyl é«!;@%@'e iRIGIBSR §0a8 PhiHakile, gelatin,
npl es’ i ncl'ude stearic acid, nesi um st ear at e

mediAcET G AL ORPHITET oNBHYENeraCR, Fhlag: Rifrasee Hap s dioxide,

carnauba wax, microcrystalline wax, glyceryl monostearate, zein.

Plasticizers and other ingredients may be added in the coating material. The same or

different active substance may also be added in the coating material.

Taste masking

In general, it is difficult in most cases to prepare a formulation for oral mucosa or nasal
administration with satisfactory safety and stability from a drug having irritating
properties or capable of forming molecular aggregates, although it depends on the kind
of the drug used. In the case of hydrocortisone, the base has a distinctively bitter taste
and a formulation has to be taste masked in order to be applicable for repeated use.
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waxes and glycerides, light mneral oil, PEG glyceryl
behenate, colloidal silica, hydrogenated vegetabl e

woi2bes/10zsrn st arch, sodi um stearyl fumarate, PCT/EP2005/004399
pol yet hyl ene glycols, alkyl sulfates, sodi um benzoate,
sodi um acetate etc. O her &Xcipients which may be
included in a co 03|t|o

Theftpsie G19KGIAGERt N P agepemi 3 etiinoy  frobne

basé&@&hﬁourit@!HrrﬁéHdﬂﬁ{nl fbhgltagé Iﬁia%km@ wgbar ¢amgoeea3em'gﬁcual sweetener,
reservatives, stabi t

.0 0iHPh 3y ieleh ESpaTtATRR- dAElPIRrttd 1ab) g achieved By

mxc@éﬂéeﬂﬁ@taﬂ@rﬁ bﬂme@gﬂb@tlcdwas)@ﬁﬂml Hﬂ@ R;tfer exansds pedomplished

Wi E BB R FOBPORIS. B RPEKBE £B7 a e PN Rpet wih e

actl\l'éWI‘éQtih Qﬂ&ieﬁﬁ)ybélbr‘égelb%oﬂﬂﬁttﬁéi sivfdda amdfvithin meaﬂm'rgstraon
protective coatln oat

formRaHsBo 4316 MESADE CHh ABOLE AoV BL IR By e EhT punbleres

withCyefoB8&xttifs. Or der to obtain suitable properties e.g.
Wth respect to taste-masking of the one or nore

gl ucocorticoids. The coating nmay al so be applied as a

Typfc@?éiélahibl@c%fliﬁaé eydidde?inn%mp@oﬁd amgan:mz -cheloddpir, dsktamn

e uni

croRmhE S A S EE S, Bl B ek o Seta-
cycloBshitnn, HhkdlosHUNbéts. -cyﬁwdbﬁhh ané it r@cméﬁrm alifata Rartcutarly

prefgg'tgg @lggf,glfpl(gnéygfcz;qe '85 e aagytgc%/c; rll;iﬁgl | H{aq%f?dlodextnn These

cycl@&éb&hﬁ@é%ﬁé&ﬂ@ m&ed &Be@%n@c&h@t@mblhhhﬁi ate, pol yvi nyl
acet ate phthal ate, hydroxypropyl mnethyl cellul ose

pht hal at e, pol yvi nyl al cohol, sodi um

TheCah o BITBjcbdekehlcehpsand weid mﬁe@SﬁaﬁQ&y itk its selubilifyemed the
acetate phthalate, gela aci d

congagmal Yot oRe T ERangires destpult that tSafput o

cyclbtléﬂm é'cﬁﬁ'lgdnﬂ'?él' 60,5 teaf B Hdfs\\Breferablg RACOYSH Aloldses maxh as the
ceryl nonostearate, zein. Plasticizers and other

m°'?ﬁéhﬁéﬂ%¢?ﬁ'%°nﬁay be added in the coating raterial. The
same or different active substance may al so be added
in the coating material. Taste nasking In general, it

Methed @sR&A cult in nost cases to prepare a formul ation

A plﬁ&ha@é@icaﬂwﬁﬁcﬂslt@h onasal ac@&ﬂlr@lta ttrﬁe':uht/@momé i;lutable for use in
satisfactory saf et and stab Iltg m a H‘

the Fresiriet St SuhieuEh et aghorbaaLriding U R HT N

dis RIS 1BE@Hi8F aciAb Ghevedticdid theppyds on the kind

Accordingly, in a separate aspect the invention relates to a method for treating a
subject suffering from a disorder requiring acute glucocorticoid therapy, the method
comprises administering via a mucosa of the subject an effective amount of one or
more glucocorticoids to obtain a fast rise in the glucocorticoid serum level to at least

20% of Cpax Within 20 min after administration.

Normally, it is preferred that at least 40% of Cmax is reached within 30 min after
administration in order to obtain a fast onset of action. In specific preferred
embodimentd, at least 75% of Cmay is reached within 45 min after administration and/or
Toax is reached within 60 min after administration of the composition via a mucosa of

the subject.
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of the drug used. In the case of hydrocortisone, the
base has a distinctively bitter taste and a

woéaoosubzs7 on has to be taste masked in order t®8CDEP2005/004399
appl i cable for repeated use. The taste naski ng agent
can be a nenthol, a peppermtht, a vanillin, or a
t er pene based conpound. In addition, the taste nmasking
agent can be an artificial sweetener, e.g. sorbitol,

Detejlé cotderting atheabépstes of TAs invemtmkire gesmibeda hsifb@fore and apply

achjeved, by m crogencapsul.ati on of the glucocorticoid
3'8830 %ﬁr’?&@?é@?peﬂﬂpéhﬁé “f’eaborbxarrpl e acconpl i shed with
| ecithin based conmpounds. The taste masking agent is
careful | . xed with the active drug.in order (o he
g PieGiai acbpfineci 1 el 426 e ria Fhe Y ¢hpusatent focor by
nor&d‘lr?é:dmbw fr'ahé@ﬂerfsomWLheitoifth@ fac?l'&&t memldrlrn@ore glucatsrticdids are
achi eyed ormgtion of .inclusign co exes, W t :
oSl S g PO d e SPr ER aMLT dtakleel, ey
traiﬂéﬁrlpénjbdnél_rcEn ahphamitistet sl.ldahﬁorrim_sitiomﬁtﬂgcerdingly, '[heI present
. cyclodextrin .-cyclodextrin r.OXypro .
v PTONgAS ekt et sarharary o th ki g el biRbs reauiring
acut@biuesydrticonds i8 muychardasithple fo Rartile Wighdut tivysdoeesitytafi n
speciptsSoiyBraal PerelorbiBpEmed bt e nraseph fvention provides
a mb@mgt@?abhesoaexéqstmnt Wh;ﬁﬁmeg:bﬁdiiﬂﬁl_ﬁdﬂthé rpaﬁéﬂna@cup.nfé]c wes it/
e._use one. or i,n copbi nation.. e amunt of .
theg 1T Baea o bricgingolin Bt B hRikalithp GRRAlgIER i pgter o be
able @ givk ke HecrBshry heatwaigent rati on of hydrocortisone. |t
is, however, desirable that the anbunt of cyclodextrin

conmpound is 0.5 to 4.0 noles, preferably 2.0 to 4.0
Moraaves du@so thedevaldpineat ¢fompositibiaihatsrdbiess fust ot bpakction

aspect. har maceuti cal conpositi.gn a kit accordi
aftg s DB A gt on S m Rk witout s hent of Fecaveni's
swélfo%l\?thé @bmgféiti@u@bd@n@omf thé lverstiondn ehdfarmof films,

. sufferin rom a. di sorder requiring,acute .
bio OB B e TP OSBRSS PGV PRI NOF nSPERYS ik dpepatient
ma@bpemtoristRuE ][a?/ emehm'e? uehaé BSswalow nehhiaebERrandr#inbeng

a subject s ering froma disorder requiring acute
ool Baetibiaiiontteyhs M SRRET e omyr i ses

adm nistering via a nucosa of the subject an effective

angunt of one or .gore Iutccgéorti coids to obtain a fast
Usg Pis@ COMPRSHEOTAN RIS HPTEM 19 IR %vel to at | east
In another separate aspect, the invention relates to the use one or more glucocorticoids
for the preparation of a pharmaceutical composition or kit as defined hereinbefore for
the treatment of a disorder requiring acute glucocorticoid therapy and to provide a

serum level as defined herein.

In the above is given a detailed description of the invention relating one or more
aspects of the invention, in particular relating to pharmaceutical compositions.
However, all details and particulars disclosed under this aspect of the invention apply

mutatis mutandis to the other aspects of the invention.

Legends to figures
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20% of Cnax within 20 mn after adm nistration.

Normally, it is preferred that at |east 40% of Cnax is
woeasheebsni t hin 30 mn after adm ni strati on i NnPOTAEROSD04399

obtain a fast onset of action. In specific preferred

enmbodi nentd, at |east 75% of Chrax is reached within 45

mn after adm nistrati on2&nd/or Tnmax is reached within

. O,mn after adm nistration,of the conposition via.a
Figure f3pBva it rePiafials | Bt b€ AERTRG e EhC: <
cortisoldblidwiey b Binghi daze aalrenistestionidh edmbesitornbéd @hemandubipel y

al so to the nethod aspect of the invention. The nethod
according to the invention can be carried out by the
Figure pahbwatesuits b Braniple hbrFhegdassd bondentiativeetinpe pofitesofdue

cortel By 5 SRt BBy S B ER B LB e
i njecti oln or i nflusi 03. ~Normally, nedically trained
Four RS0 SS PoriE BT R e b AL B
cortisoltfoldwing apmgidddse ddhveniktnation of cempostidin Gid bddsanesgbjeci. ng
acute glucocorticoids is nuch nore sinple to handl e

wi t hout the necessity of specialized equipnment. It is
Figure #lsaowt osstilts romeBangdie d2.t Tret pladea poresetratidnatirea piodire of

cortisoIRiG B s TglE GGk S RrAOR Gy i Ab RFEERRuolGE RS |
mucoatiesief tain-layerigh ,_r@cmﬁ elOpag hydrbcdriisaneh bsquiat admiaistration. |
PR G AR N CE MR ER TR M

glucocarticsiggrposi tions that enable a fast onset of action
after adm nistration and that can be adm ni stered
wi t hout the need of the patient to swallowthe

Figure 6@npas irddulis from Exanguepdsiie masma tondeatrativnetmhe profilenoft he

. form.of fil bi o/ nucoadhesi.ve GOMROSsI i ches,
cortisol Bl il nse <pHEpERATR ¥ ek te
mucoadlﬁ@]tntwthinqaﬁerditm @8 bef, vi1semy g bioeottisosmaddtate; mecalal

. .tablets and,still be correctly Lreate Lth
adminglof Sy P seaLd s pette e onel GRE Seieloh uppressed by
syntheffoginesdottiooilsor a kit according to the invention In

anot her separate aspect, the invention relates to the

use one or nore glucocorticoids for the preparation of
Figure 8 shbas nesuits frometxampigo 63, Theoplagma konceatatitet-iime grofile of

coﬁisoﬂgﬁc?v{/igg gfs?nrgFe gloosre administration of composition A to a human subject. In
vivo plasma profile. Muocadhesive thin-layer film, 10 mg hydrocortisone, buccal
administration. Subject has the endogenous glucocorticoid secretion suppressed by

synthetic glucocorticoids

Figure 7 shows results from Example 13. The plasma concentration-time profile of
cortisol following a single dose administration of composition A to a human subject.
Mucoadhesive thin-layer film, 10 mg hydrocortisone, buccal administration. Subject has
the endogenous glucocorticoid secretion suppressed by synthetic glucocorticoids

Figure 8 shows results from Example 14. The plasma concentration-time profile of
cortisol following a single dose administration of composition C. In vivo plasma profile.
Mucoadhesive rapid-release tablet, 10 mg hydrocortisone, buccal administration.



the treatnment of a disorder requiring acute

gl ucocorticoid therapy and to provide a serum | evel as
wdebisnezksherein. I n the above is given a detai PeWEP2005/004399

description of the invention relating one or nore

aspects of the invention, &m particular relating to

phar maceuti cal conpositions. However, all details and
Submt bag iheandogennys Glusacatierid secretiorssymprassed by mynthetic
g,udoe(y,%g&agn apply mutatis mutandis to the other aspects

of the invention. Legends to figuresFigure 1 shows

results from Exanple 11. The plasnma concentration-tine
FiguPe ofdhbfis ‘Pésuﬁ%@'ﬁbhﬁl_ﬁiarﬁﬂé Hm&qp@s@ﬁ@h@m%

adm ni stration of conmposition Ato human spu%J ect .

S Figure 2 shows results from Exanple 11 The pl asma
e S RS T
subject. Figure 3 shows results from Exanple 11. The
Fig LPé§$1T§n§ 99 ﬂlﬁ%été& H@f@retn't B8mRi<tlalibe sifds il ri heWral cavity

 ow ng a single dose adm nistration conposi t’i on
C to a human subject. Figure 4 shows results from
10 Theﬁ%%ﬂ%r?uslfarthemﬁ:s%éa'Wth%cfan‘o%mg’ ﬁ&dgﬂ BRaRpig! 1 e of
Corti sol low ng a single dose adm nfstration of
filmA to a human subj ect. Nonrrucoadhe5| ve thin-layer
Matbiihigy 6 cn2, 10 ng hydrocortisone, buccal
adm ni stration. Subject has the endogenous
The@naj@r&%uwc@mtf@s fleviegicsamalepprese sed by synthetic

ortiCords: resat
Trao‘%fé oncen%gs bR Man rJEf:fU?é?JWEXd”pT =

e plasm ¢ lon-tineipro e of Cortisol
Betafrwlthasmnﬁg a SI ngILéS%YUEe adnministration of filmB to a

Ala HE £l o | oo £ | AN 0]

adrmesTrve timTTrayCr— i — O CITE;

Carbﬁy@é‘%q ﬁv(d%r ocori |gs%]/ﬁg acetate, buccal adm nistration.
Chltcsabjgmtamlams t he dJ&RiyEnous gl ucocorticoid secretion

""""" esse\.r U_y SY At-hetie gTu\JUDUI tH-eotds—H Gut-€ 6
CmséﬁpgT results fro%@gnpl e 13. The pl asma
Hydrocaortisorter at i on- t i iRh. gunf QL4l. Df OortAmit.sfsuvutz@%mg(tiy

singl e dose admijni stration of com\/85| t éo a human

subject. In vivg plasma profile. MBYH 5 7
Hydrbtnrﬂsdr@yafeta‘tel m{USP/Ng hydrocorti sone, buccal

strati-on ihi ect hae t he endoaenaus
T L4 A\ i T ITOOD AL~ A

OO O S 1o oo

ni h
Hydr@??f ?ﬁﬂ&r%l coi d S%Y fon suppr essep’?j"%?‘r'sv Switzerland (by
hemisuccinate sodium Apoteksbolaget)

2-OH-propyl-B-cyclodextrin

Hydroxypropylmethylcellul | USP/NF

ose

Levomenthol USP/NF

Menthol USP/NF

Methocel E5 Hydroxypropyl-methyl | Dow Chemicals, USA
cellulose (by Colorcon)

Methocel® KV 100 LV USP/NF Dow Chemicals, USA

(by Colorcon)
Wetolose@
Microcrystalline cellulose, |USP/NF FMC Corporation

Avicel® PH-102
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rel ease pellets (IR pellets)IR pellets

Methods

The in vivo experiments reported herein were carried out on healthy volunteers. At 6

pm and 11 pm the day before administration of the test composition, the endogenous

cortisol secretion was suppressed by oral administration of 2 mg of betamethasone.

The test composition was administered to healthy volunteers. The volunteers were in

fasted state and were not allowed to take any food until noon. In the case a tablet is

administered, it is ingested together with 200 ml of water. The test composition is

administered between 8 am and 10 am on the day following the suppression of

endogenous glucocorticoid secretion.

Examples

Example 1

Capsules containing an immediate release pellets (IR pellets)
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Sugar/starch seeds, dianeter 0.25-0.35 nm 1 kg are
coated in a fluidised bed equi pped with a Wirster
woabesma2287t h a wat er suspensi on cont ai ni ng PCT/EP2005/004399
Hydrocorti sone 21-hem succi nate sodi um 10 %
Hydr oxypropyl methylcellul®de, 6 cps 3 % Talc 10 %to
a wei ght gain of approximately 75 % An anount of IR
IR pgéats et s containing 13.4 mg of hydrocortisone

Sugfgﬁst&%mséé@é} i stes@ds-@ms(appr oxi mat el y 1@ ng) are

illed into hard gelatine capsules size No 3 in a

capsule-filling machine. 70 ng pellets will easily fit
are E6HtY A LRANGHELS] QiDL Aith W iestencalirae with .a witeasitpeasion
be filled in a normal capsule filling machine. Exanple

Comfinmg_rredi ate release (IR) tablet IR tablets for oral or
iulbl | ngl(JaI use: My per tablet Betanethasone 0.4
ylitab(r)300 a 40 Lactose anhydrous R/NF 5

HydmceFt@efﬁ%/%i'QPM'%'QC‘E@Pl%?PB'Eb USP/ NF 10 gﬁgg ovi done

Hydkﬁ?{n‘ﬂﬁyl%&ﬁﬂwm&b?@wﬁ fumarate 1 Wate3 %s a Direct
conpression xylitol from Danisco vaeete1 &, S Ltd UK Dry
Talgyi x | act ose and microcrystalline cellul g)sé. Di ssol ve

to a%@ﬂ@bfﬁﬁﬁ@ﬁ@ro&ma@elgﬂ&%. anount of water and di sperse
the solution over the powder blend. Mx and dry.

An amount of IR pellets containing 13.4 mg of hydrocortisone 21-hemisuccinate
sodium (approximately 70 mg) are filled into hard gelatine capsules size No 3ina

capsule-filling machine.

70 mg pellets will easily fit into a capsule size No. 3 (or even size No. 4) and can be

filled in a normal capsule filling machine.

Example 2
Immediate release (IR) tablet

IR tablets for oral or sublingual use:
Mg per tablet

Betamethasone 0.4
Xylitab®300° 40
Lactose anhydrous USP/NF 5
Microcrystalline cellulose USP/NF 10
Crospovidone USP/NF 4
Sodium stearyl fumarate 1
Water gs

2 Direct compression xylitol from Danisco Sweeteners Ltd UK

Dry mix lactose and microcrystalline cellulose. Dissolve betamethasone in a small
amount of water and disperse the solution over the powder blend. Mix and dry.
Add Xylitab and crospovidone and dry mix until the blend is homogeneous.
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Add Xylitab and crospovidone and dry mi x until the

bl end i s honobgeneous. Add sodi um stearyl funmarate and
woanmisiteas? bl endi ng for another 2 mnutes. ConpPeSAEPLID6/004399

blend to tablets in a tablet press using 6 mm round

concave punches. Exanple 3 24medi ate release (IR film

Thin films for adm ryocstr,ation to the oral cavit%: % by
el

Addygqe s FHTBR PSRN QOCOPENYERIenE DY (95BNRIESD2 (PG ES5,

CorpMisERRNbIER totabiitsi ib @ltablEOsiEES tigind~6 Aite eouhd\hedvelfuntcRes.
100 Met hocel was added to approximately 90% of the

total amount of distilled water and stirred with a
Exdmgrees i c stirrer until Methocel was conpletely

di ssol ved. P 4}00 was added under continued stirring,
Immg 'PE@ZeW(&%fI%I and predni sol one. Water was added
to final weight and stirring was continued during four
hours, 330. m of the solution was pipetted into 16 nmm
Th'ﬂﬁ@?ﬁefloéﬁgmlnéﬁ”?g% f%ﬁs&f%@"m isters. The solutions
were allowed to dry at roonvdgweigat ure over ni ght and
the blister packs were sealed with heat-seal |acquered
PrednigfieR® um foi | . Exanple 4 | mieti ate rel ease (IR oral

PESQootugeINEr al sol ution: Predni spl one acetate 0.9 ny
Sor bi t ol 60 Menthol 1.2 ng Sterile water 5 nl Make

Methoee] B POW i€ | into a nmoifture tight alum nium
Xyl Redutte Fagittet . Exanpl e 5 1

Water up to 100

Methocel was added to approximately 90% of the total amount of distilled water and
stirred with a magnetic stirrer until Methocel was completely dissolved. PEG 400 was
added under continued stirring, followed by xylitol and prednisolone. Water was added

to final weight and stirring was continued during four hours.

330 pl of the solution was pipetted into 16 mm diameter flat-bottomed PVC blisters.
The solutions were allowed to dry at room temperature over night and the blister packs
were sealed with heat-seal lacquered aluminium foil.

Example 4
Immediate release (IR) oral solution

Oral solution:

Prednisolone acetate 0.9 mg
Sorbitol 60 mg
Menthol 1.2 mg
Sterile water 5mi

Make a solution and fill into a moisture tight aluminium foliated sachet.
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| medi ate rel ease (I R) sublingual spray Sublingual
spray of hydrocortisone: ng/m Hydrocortisone acetate

waQoBanmsxynet yl cel | ul ose 0.8 (0.08% . PCT/EP2005/004399

2- O+ propyl -b-cycl odextrin 40 PEG 300 5 Menthol 0.3

Sorbitol 12 Levomenthol 24 NaH2PO4 -2 H20 2 Water (s

Di ssol ve hydrocorti sone acetate in a snmall anmount of
ExampRi®r. Mx with 2-O+propyl- b- cyclodextrin, |et

stand for hoyr. Add carboxynetyl cel | ul ose and m X.
Immediade Faiea ,)ﬁ‘féﬂinﬁgﬁpsgréybl tol, |evomenthol and
NaH2PO4 -2 H2O. Add water up to final volunme. D spense

.into a spray pa e that delivers 0.58 ml per dose (5
S”b"“ﬁﬂa'o'ifp’%&rwg‘iﬁ’ﬁﬁ '%'e Exanpl e 6 Bet armet hasone IR
tabl et for peroral orn@mpal adm ni stration My per

oSl ST, haoonr B2 9 200 3002 o
povi done NF 4
Carbo¥¥rhetylcaBulose 0.8 (0.08%)
2-OH-propyl-B-cyclodextrin 40
PEG 300 5
Menthol 0.3
Sorbitol 12
Levomenthol 2.0
NaH.PO,2 H,0O 2
Water gs

Dissolve hydrocortisone acetate in a small amount of water. Mix with 2-OH-propyl-3-
cyclodextrin, let stand for 1 hour. Add carboxymetylcellulose and mix. Add PEG 300,
menthol, sorbito!, levomenthol and NaH,PO,-2 H,O. Add water up to final volume.
Dispense into a spray package that delivers 0.58 ml per dose (5 mg of hydrocortisone).

Example 6
Betamethasone IR tablet for peroral or buccal administration

Mg per tablet

Betamethasone 0.4
Xylitab®300? 45
Microcrystalline cellulose NF 10
Crospovidone NF 4
Water gs
Sodium stearyl fumarate NF 1

3 Direct compression xylitol from Danisco Sweeteners Ltd, UK

Dissolve betamethasone in a small amount of water.

Disperse the solution over the microcrystalline cellulose. Mix and dry.
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Sodi um stearyl fumarate NF 1 a) Direct conpression
xylitol from Dani sco Sweeteners Ltd, UK D ssol ve
woeb@nmerisasone in a snmall anmnount of water. D sperT&e2108004399
sol ution over the mcrocrystalline cellulose. Mx and
dry. Add Xylitab and crospovdone and dry mx in a
suitable m xer until a honpbgeneous blend is achieved.
Addrhditataany @eapQiAose Ry M AaU2RIR NS NtlR BOMPIGNEGUS
bleRiBviyo M nutes. Conpress the powder blend in a

suitabl e tablet press using 6 nmround concave
ThemarshresiunEsteapl Bimaraigandisglinuespixing aFethes M BINYRSone
Corﬂgrle% 1RES AT BRAAMEa Quﬂab@fa@%é@& ;ﬂbi@?'d Hhasendedhcave
(0.08% PEG 300 5 Menthol 0.3 Sorbitol 12 Levonent hol
punghes.NaH2PO4 *2 H20 2 Water gs Dissol ve bet amet hasone
in a small anmount of water. Add carboxynetyl cel |l ul ose
and m x. Add PEG 300, nenthol, sorbitol, |evonenthol
ExamppleNaH2PO4* 2 H20. Add water up to final vol une.

SubRjUl SpRydtetaideaséné ay of betanet hasone ng/m

mg/ml
Betamethasone 0.4
Carboxymetylcellulose 0.8 (0.08%)
PEG 300 5
Menthol 0.3
Sorbitol 12
Levomenthol 2.0
NaH,PO,*2 H,O 2
Water as

Dissolve betamethasone in a small amount of water. Add carboxymetylcellulose and
mix. Add PEG 300, menthol, sorbitol, levomenthol and NaH,PO,*2 H,0. Add water up

to final volume.

Example 8
Sublingual spray of betamethasone

mg/ml
Betamethasone 0.4
Chitosan glutamate 10
Menthol 0.1
Levomenthol 1.5
NaH,PO,*2 H,0 2

Water gs
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Bet anet hasone 0.4 Chitosan glutamate 10 Menthol 0.1
Levonment hol 1.5 NaH2PO4*2 H20 2 Water gsDissol ve
woet@merisasone in a small anmount of water. AddPCHiEPO®&aN04399
glutamate and m x. Filter through 0.2nm nmenbrane
filter. Add nmenthol, |evongnthol and NaH2PO4*2 H20.
Add water up to fi naI vol unme. Exanpl e 9 Subl i ngual

Dissslve &gtavietigadne doa simab amonty ofiwatgidAdd hitasen @éﬁ%m@ttea&né mix.

Pt B B Rt R s LT o B2 o
Addmmmﬁ@moal\@lenQ\IaI—QPm*Z H2O 2 Water gs Dissol ve

hydrocortisone in a small anount of water. Mx with

2- OH propyl - b- cyclodextrin, let stand for 1 hour.
Examygie ¢ar boxynet yl cel | ul ose and nmi x. Add PEG 300,

I ment hol and NaH2PO4*2 H2O. Add

Submﬁg%%]‘égﬁaytfgﬁﬂérekorﬁg%ﬁr@m Exanpl e 10 Subl i ngual spray

of hydrocortisone ng/n

mg/ml

Hydrocortisone acetate 10
Carboxymetylcellulose 0.8 (0,08%)
2-OH-propy!-B- cyclodextrin 40

PEG 300 5

Menthotl 0.3

Sorbitol 12
Levomenthol 2.0
NaH,PO4*2 H,O 2

Water gs

Dissolve hydrocortisone in a small amount of water. Mix with 2-OH-propyl-g-
cyclodextrin, let stand for 1 hour. Add carboxymetylcellulose and mix. Add PEG 300,
menthol, sorbitol, levomenthol and NaH,PO,*2 H,O. Add water up to final volume.

Example 10
Sublingual spray of hydrocortisone

mg/ml

Hydrocortisone acetate 10
Chitosan glutamate 10
2-OH-propyl-B- cyclodextrin 40
Menthol 0.1
Levomenthol 1.5
NaH,PO4*2 H,O 2

Water gs

Dissolve hydrocortisone in a small amount of water. Mix with 2-OH-propyl-B-
cyclodextrin, let stand for 1 hour. Add chitosan glutamate and mix. Filter through 0.2
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Hydrocorti sone acetate 10 Chitosan glutamate 10
2-OH propyl - b- cyclodextrin 40 Menthol 0.1
woaevsnemshol 1.5 NaH2PO4*2 H20 2 Water qs Di ssSBCYAEP2005/004399
hydrocortisone in a small anobunt of water. Mx with
2- O+ propyl - b- cycl odextri as | et stand for 1 hour.

Add chi tosan gl ut amat e and X. Filter  through 0.2nmm
L RRBIBENS e 1/atid mapoh NP RENNO! A NRRPIRSIZ i Add viater up to

findlaldiet* 2 H2O. Add water up to final volune. Exanple
11 Thin-layer filmof hydrocortisone Conposition A® %
vv/w Hydrocorti sone 3% Na-al gi nate PHL57 2% Water 95%
xaaipgl@siti on B: Hydrocortisone acetate 3.4% Na-al gi nate
94. 6% Conposition C. Hydrocortisone 3%
Thl\?b#é/%ﬁé‘%‘é@%%/ﬁm er 95% The filns were made as
described in the foll ow ng:

Composition A:

% wiw
Hydrocortisone 3%
Na-alginate PH157 2%
Water 95%
Composition B:
Hydrocortisone acetate 3.4%
Na-alginate PH157 2%
Water 94.6%
Composition C:
Hydrocortisone 3%
Metolose 60SH-50 2%
Water 95%

The films were made as described in the following:
1. Amount polymer, glucocorticoid and H,O were weighed.
2. The glucocorticoid was added to the water during stirring.
3. The formulation was kept on stirring until a suspension was obtained.
4. The polymer was added to the suspension.
5. The formulation was kept on stirring until a uniform gel was obtained (minimum
2h).
6. 0.5g gel was weighed in empty blisters and placed in a heating cupboard (Drying:
25°C for 22h).

Table. In vitro dissolution (rotating basket 100 rpm, phosphate buffer pH=7.0, one unit
per 500 ml medium) aifter 1, 3,5, 10 and 15 min as a percentage of 10 mg
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1. Amount polyner, glucocorticoid and H20 were

wei ghed. 2. The gl ucocorticoid was added to the water
wduaoisng2sti rring. 3. The fornul ati on was kept BQT/EP2005/004399

stirring until a suspension was obtained. 4. The

pol ymer was added to the subension. 5. The

¢ Lati bl . .
nvcigioTiRsts; Hote Y 1 e roconisond Petphiaars 804 lRuidte -
algP rgpbm@nb% (%{?\A@)“ghgoém@d 7: rng/aPmela»_td ngwé’fiwéﬂ with Na-alg
ing: 0 . TJable. In vitro disso n
anct HBVAgt T Aigao@lueTs Romistee e Pt b8Pl {2blegnegt e
rank Rdrder PeJar&Ag vistosiydi.a)MPMCE has tHe lovestviscdSltyeard N algithe
as a percentage of 10 nghydrocortisone. Units with 10

highﬁs"hydrocort i sone in polynmers of sodium al gi nate
(Naal g), hypronel | ose (HPMC) and approx. 7 nmg/unit.

Two_uni-ts—were tested-—\w-t Na-al a and Th

Compogtiiony RAIKREGL ddt i « LS ONEe | [0 PHE of PR RGP { ABIEn%

A refrect flgalgank orgler repgs ding yagcosityssi . e. HaWC

has the || owest vilscosity and Na-al the highest..lin
B vivo pl asheralsr of i | ¥s i n huddins, st per caﬁﬁosi ti of4

otherwi s

¢ Dexanmet NagPME SUPPESSi on| 4gst, T AgFi Ng St gse, P
e

as described inl the paragraph denoted

"Met hod". The results show that the use of

in JWORIBGRS bioiRAG AGREAL NGRS BAfpoSifsM Lo be sul tabl e

ate rel ease conposition. This was further
Dexametbasogatsetprieasion test, dastingi staje exthenise. asidasatives inthe

pmaggyHy@gagae@gﬁﬁd{nnediate release films Two filns
rg prepared essentially simlar to Exanple 13 -
conposition A. FilmA contains 10 ng of hydrocortisone
ThéRuk LHBPNGPINGAISB Dt hlorediste dueliOAGES hot WaEmAG BoIRable
e results fromin vivo testlng after buccal )
for adimmiediateanciaase ap@pesitath This Wasjurtber iavestigatsd inihe following
ex%ﬁﬁ&]ts show that even if the filns are not
i'oadhesi ve, a fast

Example 12

Non-mucoadhesive immediate release films

Two films were prepared essentially similar to Example 13 — composition A. Film A

. contains 10 mg of hydrocortisone and film B contains 11.2 mg of hydrocortisone

acetate. The results from in vivo testing after buccal administration are shown in
Figures 4 and 5. The results show that even if the films are not bioadhesive, a fast
onset of the absorption into the systemic circulation after single dose administration of
Film A is obtained. In contrast, the results obtained with the film containing
hydrocortisone acetate indicate that this compound does not seem to be suitable when
a fast onset of the absorption into the systemic circulation of the glucocorticoid is

required.

Example 13

Thin-layer films for immediate release

Batches of glucocorticoid films were prepared from the following compositions A and B:
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onset of the absorption into the system c circul ation
after single dose admnistration of FilmA is
wohvminzd7 In contrast, the results obtai ned WPCIVEPR®5/004399
filmcontaining hydrocortisgne acetate indicate that
this conmpound does not seemto be suitable when a fast
onset of the absorption into the system c circulation
of the glucocorticoid is required. Exanple 13 “
Rapigi¢leassye@mmositieg A or i nmedi at £oPW0B&¥e Bat ches ofo WW
gl ucocorticoid filns were prepgegpd romthe fol lpei ng
conpositions A and B: Rapi d-rel ease conposition A:
Conponent % w w PEG 400 2.0 HyWF®Rseerne 3.0 30
Met hocel E5 4.0 Xylitol 1.0 Wiiethoc8PES ower rel eqge
conposition B: Conmponent ww % PEG 400 1.3
Hydrocortisone 3.0 Methocel EXVEOR \ater 90 To 10
distilled water (18 m ) in 50\wdtef ound- bott oned ggl ass
flask provided with a magnetic stirred was added
Met hocel E5. After the Methocel had di ssol ved
SloweMNke lc¥mbEStigPB; was added under continued stirring,
foll owed by xylitol (Conposition A only) and
hydrocorti sone. Stirring was continued for 4 h. Into
flat-bottomed PVC-blisters (I n&F Lund, Swegend;
16 mMmin dianeter was pipetted %bi nnpi pette;
automatic) 330 m of soluti onPE®#0& i nto each blPster
trough. The sol utions were al ggRfoftBofE Y at roogo

tenperature over night. The next day_10 filns
Methocel E5 5.7

Water 90

To distilled water (18 ml) in 50 ml round-bottomed glass flask provided with a magnetic
stirred was added Methocel E5. After the Methocel had dissolved completely PEG 400
was added under continued stirring, followed by xylitol (Composition A only) and

hydrocortisone. Stirring was continued for 4 h.

Into flat-bottomed PVC-blisters (Inpack AB, Lund, Sweden) 16 mm in diameter was
pipetted (Finnpipette; automatic) 330 pl of solution A or B into each blister trough. The
solutions were allowed to dry at room temperature over night. The next day 10 films
were removed for dose analysis. Each film was dissolved in 100 ml of water/ethanol
(95%) 9:1 (w/w). The solutions were analysed by UV spectroscopy at 242 nm. Mean
contents of 10.19 mg and 9.83 mg hydrocortisone per blister (SD 0.29 and 0.14,
respectively) were found for Compositions A and B, respectively.

The hydrocortisone compositions were tested in two human subjects after labial
administration. The subjects had their endogenous glucocorticoid secretion suppressed
by synthetic glucocorticoids. The plasma concentration of cortisol was monitored during
360 min after the labial administration, and the serum concentration time profiles from

these two subjects are shown in Figures 6 and 7.
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were renoved for dose analysis. Each filmwas

di ssolved in 100 mM of water/ethanol (95% 9:1 (wWw).
woherssio228t i ons were anal ysed by UV spect r 0SCopyCaEP2002/004399

nm Mean contents of 10. 193 and 9.83 ny

hydrocorti sone per blister”(SD 0.29 and 0. 14,

Itis EI€§W§ééthﬁ%b’t}ve‘Pﬁé enk %%?lt 6hu&RaPGR Ak &Wdﬁc@ﬂi@oﬁé is high

respec lve drocorti sone conposli fions were
and tf@s@marw@\%cm?ﬁm seHNde fapicy fasdine ftrébmgpsured plasma concen-

tratiGHThS bhihed hpdhdy HRgoS8bhigct s had their endogenous
gl ucocorticoid Secretion suppressed by synthetic

gl ucocorticoids. The plasna concentration of Corti sol

Theé(@s%rﬂi‘ﬁrbﬁa%ﬁé’ok%é‘hb Bgtaalﬁ%trglé"thétf 4 RrmbiBGor 8h8&linvention for oral

adm ni strati on, and the serum concentration tine
mucgsaadmisistrtignasHissia a High &iepad extert of BumesAl ahsom‘tlgm phthe

active gl e?xeh tthdL@h%l' s‘?ﬁéii %uﬁﬁésf fidls atvgﬁ‘aﬂiéfo‘? d%@% ?ﬁ{e e Sie of

mucosal upt ake rocortisone 1s hig
admm@amﬁe@ab$ormrvn¥m$ rqute desgfielivesy r api d as the first

nmeasured plasma concen tration was att ai ned al ready at

10-15 min. These serum pharmacokinetic data illustrate
Exampla 14 fornul ation of the invention for oral nucosa

GlucHoriit Gitltableffor fmHlcdfats Pel@add gh rate and extent of

mucosal absorption of the active drug, even though a
small volune of fluid is available for dissolution at

GIucBB&héél& Satts %P@ B‘aﬁ&f&@ﬁn? %cﬁ%ﬁﬁﬁr@&él&?of tﬂegiw -Rixe

route drug deliver cocorti col tab
powdespus aeraRRnaNes todhe @W@lﬁém@éslﬂ@f@:& d tablets were

manuf act ured by direct conpression of the dry-m xed

powder ous conponents to the follow ng conposition C

Rap'%ﬁ'ﬁasﬁ eprep@dicfdpiposi ti on C: @UFWQ t Per BélecRaphG
6000 8.7 g Hydrocortisone 2.5¢ 5%+|tab 300 8. 789’%
stearate 0.16 g Batch size 100 tabl ets The powderous
conponents were sieved (nmestiyioeeriForerm) and 259

dry-m xed by Xylitab 300 87¢g
Mg stearate 0.16 g

Batch size 100 tablets

The powderous components were sieved (mesh size 0.7 mm) and dry-mixed by
shaking by hand in a small tin can for five min. The homogeneity of the mixture was
analyzed by the same method as used for analysis of the tablets. Tabletting was
carried out with a DIAF tabletting machine using a flat circular punch 7 mm in diameter
(with a dividing score). The hydrocortisone dose in 10 tablets was assessed by the
same method as used for the films. Mean contents of 9.53 mg hydrocortisone per

tablet (SD 0.15) were found for composition C.

Tablet thickness (10 tablets): 1.72-1.76 mm (C);
Friability (20 tablets): 0.6% (C);
Tablet hardness (10 tablets): 23.7 N (C).

The compositions were tested after oral administration to two human subjects (see

Figure 8).
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honogeneity of the m xture was anal yzed by the sane
wortdsad2as used for analysis of the tablets. TabraPiosgo4399
was carried out wth a D tabl etting machi ne using a
flat circular punch 7 nmin~dianeter (with a dividing
score). The hydrocortisone dose in 10 tablets was
assessed by the sane nethod as used for the fil ns. )
The Nptgrof @bmr@gﬂrsofdhe glusecaricoi Bicles Sy Fiediteciiseiatiomipaithe spiid

doséble]i‘%)m%f ExJn%Qq4fm%rs s%ﬁ{&\m%{ 415 0& than ’EF@\IP bf—‘éonﬁﬂ‘&sﬁ#&ﬂ@ fom

ets riabi

Examal@l & Wchmwasd@t it wgﬁ%ble ama@mét Jhe P'?.%P"Pétﬂ rates9f: 23.7
hydrHc&r@oneTHfo tRO3PQSIid é?r'&ﬁlaﬁﬁ’f sy ﬁﬁ%&l%@éﬁa‘?\beg fréthe composmon

dmnistration"to two human 'subj ects (see Figure
a“dQ)ncﬂT%Ofr@?éahﬂl phBEHRGeUtiea fasmutaien.gl ucocorticoid into
the systemic circulation fromthe solid dosage forns

of Exanple 14 was sonewhat slower than that of
Exagwgd2i ti ons from Exanpl e 13, which nmeans that it is

In Vﬁ,q,s&ggj,ﬁt,[,g pRBfilest the absorption rate of
hydrocortisone into the system c circul ati on by

Theiimvitre diseplHtiore Prafilge of hyproestisonapios diugfortdations éceagingfto
Exaxfnpfé ioaéjildah \le%rfamdtd\/ér‘elm%_ﬂ{e FaRbih@iked 5ARIA qu vitrb"

ssol ution profi in vitro dissolution
envifangrent. s Usitech§iat MgeareeiardisRottian appanaiisdt (perdie) coupled

to atﬁGﬁQﬁ?%&leYn@aﬁgﬁz@P bRd ggft\ﬁé?g \A?as]uslé@ kSt afcahlhf?d‘@éieé%\éeﬂroﬂles of

ardi zed control in vit
the &Hg ferawiatinns inm nmtteéaHﬁnawgn@ﬁaThﬁa@mmoa piiofie was aP@Hired

at 37‘1%’ %’ﬂEHg%ﬂJh é’tﬂgé % a GRHR) %@Oﬁ-rg oPWaRIBS drh Iﬁthst ormed

devi ce tware was used r ac U|r|n

at O,pk: 8f b B Ocndy 'ﬁiemmutﬁ@ felswing theiinsestionrp éhmehtﬁrmpetgnqal

|l e was acquired at
Comgwﬂb%ﬂﬂglg@ t%)foam %? %g%ﬁgaﬁ '&pmeﬁﬁma total of 300 m of

wat er. Sanpling was perforned at 0, 1, 3, 5, 7, 10 and
The @lésé‘hﬂéﬂ &%ﬂl@‘?{dlﬁ%agfohﬂ@aﬁd?ﬁﬁéé l'ngﬂltd?gd ?rrﬂ/o experlments up to

P har maceut | ca np03|t|on inth exa
360 g afteradmimstigdipnuand thecogparanding ctmsotutl@n itime ﬁrafdﬁs argathown

in FiQ'IBHAId, PEspaREv P hk PLI1855d Bitd 1WQivek RR th& B &ntBf dRe over

time.

The release rate from the solid dosage forms of Example 21 was somewhat slower
(Fig. 10). This means that it is possible to adjust the release rate of hydrocortisone by
introducing changes in the composition and function of the oronasopharyngeal

pharmaceutical preparation.
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360 mn after adm nistration, and the correspondi ng

di ssolution tine profiles are shown in Figs. 9 and 10,
woespaorisvel y. The rel ease rate i s given as theCpar2005/004399

cent of dose over tine. Theakelease rate fromthe

solid dosage fornms of Exanple 2 1 was sonewhat sl ower
Claimg. 10). This neans that it is possible to adjust

the rel ease rate of hydrocortisone by introducing

changes in the conposition and function of the

1. Npﬁﬁ&ﬁ@cﬁﬁmﬂé?@ﬁ?bsiﬂmémtp@ﬂﬁd 6@ orph@paywocomicéitigfdrs 1.
armceut.l cal conpaositlon, conpri e or nore

subp BRI T EgRr elegRe ST B el Jrouh L e oia Sdude

gluulaedsmbdﬂdfarel r_@%sﬁedib@mtt?@ e%sésfittdnefvittmnetherﬁrmg?i_n after start of
ucocor olds.,are relea rom osI.l1gn

andp VD faonluTon oSt Strdife FEPEE enisfing i BB iop Apparatus No.

2 (%b&@l@)l, B0 i ahe stsuitalsio Hﬁﬁsﬁ@ti&r@m@aﬂg{rﬁ Bpd gm'bfwl H@ngocorticoid
ssol utl on us a e I ana _ a

SRl Bl SIS R drrh 2 i SR AN 20 i e

adglinistagion of thel cbnfrkitith VRVemhuedsatofindgéctof at | east

20% of Cmax is reached within 20 mn after

adm ni stration of the conmposition via a nucosa of the

2. Altﬂrjaﬂﬁéceuﬂcaltﬁombaéiﬁalcﬁcbﬂd} d‘ﬁéoﬁmmf O,Tg/\tﬁe%ln aﬂréaﬁtmgw of Opax is
claim.1, erein at | east, 0 0 X.is reache
re%hteﬁi"‘ﬁﬂl“@@ i @meH%‘fP%P{@FiCBWPB?"“?’h@a@dﬁ‘p&ﬂ&sﬁ'tqf8??
suMjedt. a mucosa of the subject. 3. A pharnaceuti cal
conposition according to claim1l or 2, wherein at
| east 75% of Chrax is reached within 45 mn after

3. ARafth&dduaéal @Bmﬁﬁsiﬁcﬁlﬁaé&f@ﬁ?w dilf VbreR, avHewsin alcabt 1996 of
subj ec%. 4. 'Aék% armaceutica CO[TFOF\III on agcording to
Cranty eACHEH WItRIP SOBINRYCE PAMIRESralip PIENR CHMRRSIHIAN Yig 3dHpsa of
therstidjedd 60 min after adm nistration of the conposition

via a nucosa of the subject. 5. A pharmaceuti cal
conmposition according to any of the precedi ng cl ai s,

4. Mppafhéceaticdl eambositishaccefiibdlo driyef eepretedi®y Elaims, wherein
gl.ucocorti coi %@ are rel eased fromthe conposition

Tmgi$ FRAGNeHWIthip Omib @ftas adrgipisiration of thg cerpROLHAR Afmusgsa of

thd aiijedlef i ned in claim 1.

5. A pharmaceutical composition according to any of the preceding claims, wherein at
least about 60% of the one or more glucocorticoids are released from the composition
within the first 20 min or 15 min of the dissolution test defined in claim 1.

6. A pharmaceutical composition according to any of the preceding claims, wherein at
least about 60% of the one or more glucocorticoids are released from the composition
within the first 10 min or 5 min of the dissolution test defined in claim 1.

7. A pharmaceutical composition according to any of the preceding claims, wherein at
least about 70% of the one or more glucocorticoids are released from the composition
within the first 15 min such as, e.g., within the first 10 min or 5 min of the dissolution

test defined in claim 1.
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6. A pharmaceutical conposition according to any of

the preceding clains, wherein at | east about 60% of
woOheosanz28or nore gl ucocorticoids are rel eased PCOMPRI96/004399

conmposition within the f|rs§ 10 mn or 5 mn of the

di ssolution test defined in cI aiml. 7. A

8. Nﬁ%mgﬁﬁda?%mwsdd:bﬂﬂwgqﬁ %ﬁl} @f 1% ﬁr&e@ﬂ% éPJlm*s[‘\ﬁherem at

rece I&g cl al Ny, wherei n at | east about % of
leaéwoat 809108 thel Qe dRerE EBICesOripRids dledgleased freimtiimeomposition

WitliR RIROHSL 1 PRibrithé Blsgaﬁtlcfd fest detiRedinciSHCN as, e.g.,
wthin the first 10 mn or 5 mn of thedlssolutlon
test defined in claim11.8. A pharnmaceuti cal

9. /ﬁﬁﬁﬂﬁﬁc&utﬁ%l SRS H{ Rk OrafdMto %E%Bh@\eﬁﬁ@d‘e%mg"t@aiﬁk?«jvﬁ@rein at
erein at | east about 80% of e one or nore

leagh Aoyt OF BlecRneATdnQre |akicoeertiedighariergleasfbam theppmposition
WItI"ﬂh ttm% fitst )ﬂﬁmfri éf3he éés&h%rﬂ@sﬁdﬁn% PShimt4.0n test
defined in claim1. 9. A pharnaceutical conposition
according to any of the precedi ng cl ai ns, wherein at

10. WPI%m@@&chalg&%ﬁsnkH %c@&@m@r’to EW Sf b %Féb%@fnb'c%h@'ﬁm@r&n at
eased fromthe conposition within the first

leagfraboHE9QYe & thernedt merglusesertierids sredelgprsgcfrom @he szqmposntlon

it M MECLE hfedr HPIPERIfdt 00 AR ©P tHE diskolfioR fast ‘élEflﬂelaﬂn claim 1.
precedi ng clainms, wherein at |east about 90% of the

one or nore glucocorticoids are rel eased fromthe

1. WHHPé?ﬁI'aEéLQF&aMédiﬁBd%lthH%céérHﬁF td-anyTbithe rpré’é‘eﬁﬂg RidiM§ for

first di ssol ution test defined in claim
adminisirationpofih pYfiRBiGtGTedPtiQLYIP 84NYGO8R according to any
of the preceding clainms for adm ni stration to the

stemc circulation via a nmucosa.
12,4 eharggesiticakgomRasiien iperIAing e siAun ﬁb W'@r@ln&hwygosa is

seldhI&d #bR thMUBHELRAnd 8raf BARG! B n%&é?'@a@nﬂﬁtﬂ@%ﬁﬁgs dhé ProhBifa, the
oral cavity, the nasal caV|ty, the lung, the bronchia,

reciuiy addhaAdintrd t he vagi na. 13. A phar maceuti cal
conposi tion according to claim12, vvher ein the nucosa
is the nucosa in the oral cavity. A pharmaceuti cal

13. e"oh’iﬁﬁ@???%‘ﬁm&‘@@mlﬂﬁ@ agerrding toflainh (132 p’l’*@é@ﬂﬂ%m@%ﬁ% the

mules i9RRbEEavRfim nistration to the oral cavity. 15. A
pharmaceuti cal” conposition according to any of the

preceding clains in liquid, sem-solid or solid form
14. A pharmaceutical composition according to any of the preceding claims designed

for administration to the oral cavity.

15. A pharmaceutical composition according to any of the preceding claims in liquid,

semi-solid or solid form.

16. A pharmaceutical composition according to any of the preceding claims in the form

of a solid dosage form.

17. A pharmaceutical composition according to claim 35, wherein the solid dosage form
is selected from the group consisting of granules, beads, pellets and powders.

18. A pharmaceutical composition according to any of the preceding claims in unit

dosage form.
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16. A pharmaceutical conposition according to any of
the preceding clains in the formof a solid dosage
wobaoom104287 A phar maceuti cal conposition accor dPAQGEP2005/004399
cl ai m 35, wherein the soli d§5dosage formis sel ected
fromthe group consisting oOf granul es, beads, pellets
and powders. 18. A pharnaceutical conposition
according to any of the preceding clains in unit
19. d%shgmaﬂ:@mtman@mmqﬂwamwéwt@ glaimg dgpwigreindhe Heikdesrogdorm
is u%n ﬂﬂe% %\jagr%a é[ll‘gﬁ(fl@dl gﬁ%\}ééﬁlé t%@é’iaeg@u&%lg‘tée?et' Bn ER&rvescent
tabist, aamlnegweétﬂtéet a apikbprst tpbles amimmesiate rel%asgdwﬁhgmapldly
d i tabfet bAMedKRUr st tablet, an imediate rel ease
Is%ag% %ta a ag]:eg y di ssol vabl e tablet or the like. 20.
A pharnaceutical conposition according to any of
20. CA 1'1 av!:é 5cdrﬁ‘ Jskl%nfa%é?dmg té‘aﬁPBPMamﬁ MQfﬁf in tﬁ’e forh®f a
? gl ngi val
sprbv,oaawaf@s,ua/fdmpatg@h a hydm@h@tpat@ ﬁlﬂ"?ﬁb‘f%%mh tﬁ @ﬁé‘l’heé!VedlatCh
a 359%?' a ?l%lmo}ﬁar‘ynﬂl%lnﬁﬁnal'o?géé&‘aﬂﬂ{/ %hl@@%@gingﬂcﬁ&dg{ ﬁ]thaler a
Sunnmmwzavagﬁomarmmsébﬂho@@hﬁb’@é‘k?| on according to
any of the preceding clains, wherein the total anount
of the one or nore glucocort|00|ds expressed as
21 Hy dhayomceitissheompositiopracaerding ta any okibe precedmgrfipims pvhexein
t {
the ] FREE Y oPTEe o Re B Q0E p e Ratish oboticone i
froggl ahout bia dleit 880 é¥pr essed as hydrocorti sone is from
about 1 to about 175 ng such as, e.g., fromabout 1 to
about 150 ng, from about 1 to about 100, from about 1
22t/ phdyoacegtisahenmpasiionzaseonding te ¢laim 8t Wiyeinghe tatalmount of
theSHatr rﬂ;% ug L@B&%ccﬁ é%i%ésreﬁ ?%Eor"l_’is i |§%\’H alft ’m@ about

from a roma t o about
178 0graych 28, e.9., frhmaiméum emutdéﬂmfmnbaboyt:&@q abeid 108, from

abﬁ’” 8 bggi%%gcﬁ&h RBo& Ao g florth B oQNEtoXhdiPES mg,

ucocorti coi I's selecte Prom he group consi sti ng
fromfablw’d‘i tecayaut 60 mg, frotratiosibhéo alpub 4B maotrdies) about 10 to about 30
gpredm sone, nethyl predni sone, triantinol one,
par anmet hasone, bet anet hasone, dexanet hasone and
fludrocorti sone or m xtures

23. A pharmaceutical composition according to any of the preceding claims, wherein
the one or more glucocorticoids is selected from the group consisting of
hydrocortisone, cortisone, prednisolone, prednisone, methylprednisone, triamcinolone,
paramethasone, betamethasone, dexamethasone and fludrocortisone or mixtures
thereof, including pharmaceutically acceptable esters, salts and complexes thereof.

24. A pharmaceutical composition according to claim 23, wherein the pharmaceutically
acceptable salt is a phosphate, a succinate, a lysinate, an acetate, a cypionate, a

valerate, a hemisuccinate, a butyrate or a trometamole salt.

25. A pharmaceutical composition according to claim 23 in unit dosage form, wherein
the one or more glucocorticoids are cortisone or hydrocortisone including
pharmaceutically acceptable esters, salts and complexes thereof in an amount

corresponding to from about 1-200.
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thereof, including pharmaceutically acceptable esters,
salts and conpl exes thereof. 24. A pharnmaceuti cal

woaopas2as7 on according to claim23, wherein theCT/EP2005/004399
pharmaceutically acceptable,salt is a phosphate, a
succinate, a lysinate, an aCetate, a cypionate, a
valerate, a hem succinate, a butyrate or a trometanole
salt. 25. A phar maceuti cal conposition according to

26 oA ghainEgelfical PP eRMAARECPEING toydRing3rn uRkk desrgedpryherein

the%r#écﬂg%ﬁe' FHASrtidbils SRS Eét%@tﬁa%nehﬁ@\D&%ﬁg?ﬁérﬂ%%utlcally

i ncl udi ng "pharmaceutically accepta ers
aceapiakie apfEes: salts anst caIpiexes dreragion Bn aemuNbesERsaPREN to from

abblitoMoadpRut 2dmd00. 26. A pharnaceutical conposition
accordi ng tomél aim23 in unit dosage form wherein the
one or nore glucocorticoids are betanethasone

7;{&” %é’r%éb@uf?&%&ﬁﬁ@é&ﬁdn%cbbﬂu@%%Pénﬂ%% gt 86 ge%aﬂnﬁ Swherein

| exes thereof In an anount correspon
thet ¢nﬂwram@r@tglqcoserﬂa@é@ﬁremeﬁ@solme Inpluglnarpha@@aﬁeu&@a"y

O

abgytddriaberiofemgnce| udi ng phar maceutical |y accept abl e
esters, salts and conpl exes thereof in an anount
correspondl to fromabout 1 to about 10 ng. 28. A .

28 pﬁﬁhmﬂil@gporﬁmﬂﬁ@@i accontlingde slaim g in enit fesagedgrm, wherein

theUJHe-t ordRSRYRu Jo@Br‘ﬁme@grreedé}aﬁwEﬁ\sBH@ m‘&fud r|ch1(\‘./]'=1rmaceutlcally

g ucocorticol ds are dexamet hsone 1 nclu
acespiabimesiars salls qndac@m!ﬁwﬁ thereeftie g8 amoant epregsgonding to from

ab&RH %Gt BesgLof in an amount corresponding to from
about 0.1 to a out 2 mg. 29. A pharnaceuti cal

conposition according to claim23 in unit dosage form

ZQWSHMCED&a@E&nMSIt[Bﬂ da%c&'dih%% Qledirh 281i4 ﬁnl Ek?sa e form V\{herem

fl udrocorti sone |1 nc armaceuti cal cep ab
thecasiecqr snore gliucocertieridsais! owoﬁﬁen%mfcluamgmaaﬁmﬁwca"y

acc%%féb?é@ﬁ@g' téﬁdfcroﬂ?lé}gg HerofGy aﬁ Qnﬁgﬂwor%s%dé@to ffom

p arnraceutlca conposition according to clai
abifi0t0loshget § 519m wherein the one or nore
gl ucocorticoi ds are predni sone including
pharmaceutical |y acceptable esters, salts and
30. e%nmrmguttqaéewoaltwnmcqﬁmﬁ@ clagp Qéypumitjdmge dorfir, werein

thePHMRWr thQetgﬂJcocortlcmds are prednisone including pharmaceutically acceptable
esters, salts and complexes thereof in an amount corresponding to from about 10 to

about 50 mg.

31. A pharmaceutical composition according to claim 23 in unit dosage form, wherein
the one or more glucocorticoids are methylprednisolone including pharmaceutically
acceptable esters, salts and complexes thereof in an amount corresponding to from

about 2 to about 20 mg.

32. A pharmaceutical composition according to any of the preceding claims in the form
of a film, patch, wafer, gel, sachet, gingival patch, lozenge or the like.

33. A pharmaceutical composition according to claim 32, wherein the composition

comprises a pharmaceutically acceptable excipient selected from the group consisting
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about 50 ng. 31. A pharnmaceutical conposition

according to claim23 in unit dosage form wherein the
woneosao228or e gl ucocorti coi ds are met hyl predni s8Come2005/004399

i ncluding pharmaceutically acceptable esters, salts

and conpl exes thereof in an anount corresponding to

of & ERyIRIISYNIMEr ihAuARG Hider(atiVB thetdof, AcBNASIBRSRVAiVe@modified

ion according to any of the preceding clains

stafch, ppluet l%'?ﬂ? gxidg, ghitpaan, gslaerh SOWWE?'Q'”Q@ peatie peleroglucan,

xarﬁhélgglylﬁ' glﬂaﬁl"gﬁhw ot p8IgREgMREnyt NBYIletHef-matde aﬁhydnde) alone or in
rﬁﬂ tlcfg conposi tion according to claim3 32,
0

'Q?Enﬁ beygo nposi tion conprises a pharnaceutical ly
accept abl e exci pi ent sel ect ed fromthe group
consi stingof an acrylic ynmer including a derivative

34/ pharpyacedticaleqrpesition ace r@mteélaméal wh%ramsthgpelhﬂose

derlﬁ/ah\)/@tsfsyéleef&l feoth 8 grelp Easeting @€ h?drbiypr&d%/ﬂhétm/l cellulose
scl erogl ucan, xanthan gum

C& )g, g} PeCtI n, gum
hyqioxyistv] celiylosreislpxvpTany) TS %arawmthy ee;"ulose
meﬁHde%llulb&e | Sty BBioRPthARBIIIRSRY e%oxy?rﬁethﬁ cemﬁéééaﬁﬁélbéﬁalaume
&Sng éléocg according to claim3 wher ei n
cellplosP Jredtisdiesiivipseioya. |°§°f§’é$“é’éi"ﬁ€l'°ﬁ?om t he gr oup
consi sting of hydroxypropylnethyl cel I ul ose,

%&g oxyet h ceI | ul ose, hydroxyp {)% cel | ul ose,

35. ApasPests lonéépclrelneé%any@ the Preceriing|iias further

corprizitg 6néddr0ﬁyr@tﬂwhqu§@édh@g,gﬁgmrﬁ@ nlgcg(?)éngt hyl cell ul ose,
e

m crocrystal line cellul ose, nodifi cel l ul ose gum or
crosscaranel | ose. 35. A pharnaceutical conposition

36. ACSrrfhabaLtical combdeftioh RecdrHiRg ¢8EIREN 85 S eihYhd BSS or more
npri sing one or nore biol rmucoadhesi on pronotin ag@ (o1t
u (o}

b'°’§§@ﬁ€%hes Pramgiing mwedoaﬁse%w?ntmoa@é&pm

abdut 26w, Wherein the one or nore bi o/ nucoadhesi on
pronoti ng agents are present in concentration of from
about 0.1 to about 25% w w. 37. A pharnaceuti cal

37. Wﬁahéé&@al&%ﬁﬂk@ltlﬁﬁ ab&ordih@td1tidien 95 096, WHRRLIR it &%eor

e or nore bi o/ nmucoadhesi on pronoti ng ladqents are
morﬁ I9/Feicoag{ies|on igmating adants are wlm%rrmcl m@@y@me’uc polymer,

a nf0lay PBIymananda defilatnk ihefedfhai@ixturéd thepdott Ur es
t hereo 38. A pharnaceuti cal conposi tion according to

claim 37 wherein the polyner is
38. A pharmaceutical composition according to claim 37, wherein the polymer is

selected from a carbomer, a polyethylene oxide, a poly co-(methylvinyl ether/maleic

anhydride, and mixtures thereof.

39. A pharmaceutical composition according to claim 37, wherein the polymer is a

polysaccharide.

40. A pharmaceutical composition according to claim 40, wherein the polysaccharide is
selected from the group consisting of gelatin, sodium alginate, pectin, scleroglucan,
xanthan gum; guar gum, microcrystalline cellulose, crosscaramellose, hydroxypropyl
cellulose, methyl cellulose, ethyl cellulose, hydroxyethyl cellulose, hydroxypropy!
cellulose, ethyl hydroxyethyl cellulose, carboxymethyl cellulose, sodium carboxymethyl

cellulose, moderately cross-linked starch, and chitosan.
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sel ected froma carboner, a pol yethyl ene oxide, a poly
co- (nmethy!vinyl ether/maleic anhydride, and m xtures

woOhersa0£28739. A pharnmaceutical conpositi on acceCUiERg5/004399
claim 37, wherein the poly s is a polysaccharide. 40.
A pharnmaceutical conposition according to claim40,

41 V‘R%h@ﬂnﬁbcbbﬁca‘i’%ﬁi?@s@tﬂ?\aédc%jmgsto%%b%Hh%cbréééafﬂg‘ Q83T
consi stin atin, sodium al gi nate, pectln,

C°@€F%F%@WE§QW“°&B%WH&HQ@GWN guar gum mcrocrystalline
cel lul ose, crosscaranel |l ose, hydroxypropyl cellul ose,
met hyl cel | ul ose, ethyl cellul ose, hydroxyethy

420/ PP@H”&%@U“Q@J/EI?TBRWI%‘WCO@'&@! tg|clpira 41 ewhwrhtpq |dt§ﬁ9|é’tl¢1'yl

profdtingl R is 9?&3@9?(1)'5 '%d’r%bnt?efi*oh ok ﬁél% abd 00,850 about 5% wiw.
car boxynet hyl cellul ose, noderately cross-Iinke
starch, and chitosan.41. A pharmaceutical conposition

43 a,&; 995%5&%&% é’cﬂﬁ p&fltldn%c&rdﬁ@ecg o6 ah & |3§§ \K/Mrfem%e dissolution
npri si ng di ssal ution pronoting agent

Prmmﬁ@seutﬂﬁ éalﬁcféeﬁrﬁa‘sﬁh@.%wpam&sanme sagliugn ﬁuml mlphate a

polybsbateNa biteadly ssBldddi0n sBI’i Qmﬂdh@ QCIQQ)? Blt\olérﬁc EEl@S@&Srob)ﬂ
a concentration of from about 0.05 to about 5% w

mypistates Mgy l?at:%tql%'a|ac@owﬁwquh@hgue%relrrapa@e@t@, gﬂmr% 4
dloﬂea@lar g‘f&/%eroY“fF@Je%'te!1 gN&Sro‘ij oRBtHALRY) gR/E%PFan&a@t%?J‘ 'brdp?tlene

sel ected fromthe roug consi sting of sodium [ auryl
glyselirpenpiasiraty, sasiupg gpgray sulfatmuan@aéematan@swn e salt, a
salt of cholic acid or cholanic acid, isopropyl

istate, methyl |aurate, oleic aci d ol eyl al cohol,
44. 3 phamacewisabrasarasitiog arserding tepsy etihe presiegtnaraiaims, wherein

thel drieUr@fdre glLQ:bb!&ﬁéd?Jis é‘i‘é%?%é?@é@hﬁcroﬁ&rﬁ&@é’ o nanogar’tlcles.
nonol aur at'e, propyl ene glycol nonol aurat e, Ium

dodecyl sulfate, and a sorbitan ester. 44. A

45 P00 aﬁmge&tncg%on@m@ﬁlgcb&emgqs fafth B4, meraﬂxhgﬁqefah%amcue

precedi ng clainms, wherein e one or
sizgjisiitbiwoof 1es8i ds are present as ni cropart| cles or
nanoparticles. 45. A pharmaceutical conposition
according to claim44, wherein the nean particle size
48.i/sphagmanedical eassposition ascytingrieclaim #é ar 45.omaseintihemicro- or

narf SAls e FRCélesal' L4 or 45, wherein the mcro- or

noparticles are encapsul ated. 47. A phar maceuti cal
corrp05| tion according to claim46, wherein the mcro-

47. K pharmaceutical composition according to claim 46, wherein the micro- or
nanoparticles are encapsulated with a coating comprising a lechitin or a lechitin based

compound.

48. A pharmaceutical composition according to any of the preceding claims further

comprising a disintegrating agent.

49. A pharmaceutical composition according to claim 48, wherein the disintegrating
agent is selected from the group consisting of cross-linked polyvinylpyrrolidone,
carboxymethyl starch, natural starch, microcrystalline cellulose, and cellulose gum.

50. A pharmaceutical composition according to claim 48 or 49, wherein the
disintegrating agent is present in a concentration of from about 0.5 to about 10% wi/w.
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nanoparticles are encapsulated with a coating
conprising a lechitin or a lechitin based conpound.
waaoosAopsar maceut i cal conposition accordi ng toPamgEP2f05/004399
t he preceding clains furtheg conprising a
di sintegrating agent. 49. A %har maceuti cal conposition
5180CH HB8etfaldo sft‘lgn a%@ﬁﬁ?%émoﬂhéb@cg&ﬁatdms further
agent 1s selected fromthe group ‘consisting of
CO&HPB%'@Q i tagtednasking\ageyt- pyr r ol i done, car boxynet hyl
starch, natural starch, mcrocrystalline cellulose,
and ceI | ul ose gum 50. A pharnmaceutical conposition
520 pbpENFRgUticnl ePAPASIE ancorting iatriaimi &7, wherein the taste-masking
agghﬁé @él@%@tfﬂoﬂgth@%%ﬂp éd“ns@ﬁ@s %ehtﬂolapéﬁ%ﬁﬁm NahilfNa @grpene
from about O. bout phar maceut i ta
baﬁ%ﬁmmqr@nommlwﬂ@“@@t%ﬁy of the pr ecedl ng clai ns
further conprising a taste-masking agent. 52. A

phar maceutical conmposition according to claimb51,
53V\h ehaimacetitical seMBOSHIRKAGEE dingsterany of el Resasing ¢laimst waerein

thedbriH by rﬁ@r%sdléchlc&gw&ﬁs BRGER! madkea Ry Hﬁ'eomorat‘rb?ﬂht]oldnr]nclé’slon

t er pene ba conpound, or an artificral sweet
Comelex/iwgﬁm élphps detac, mﬁmma-@ypl@@zEm nigferaphaby beth-
cydifex@irRecedi ng claims, wherein the one or nore

gl ucocorticoids are taste masked by incorporation into

an inclusion conplex by nmeans of al pha-, beta-, or

54 gﬂ'ﬁﬂﬁrn?é’c‘éhﬁ’éﬁ §$%b6‘§mon°ek%5ﬁf RPoYanh Yo ﬁﬁtﬁéé@a'lﬁbd@éﬁﬁ{s'f&sbuccal

pharmaceuti cal conposition”according to
admmiﬁtfﬂﬂéﬁedl ng clainms for buccal admnistration. 55 A
pharmaceuti cal conposition according to claimb54 in
the formof a gel, a gum a wafer, a thin-layer film
55 A pheraraceytical aenpesitignaceprding to#ifinats4 inthedfereof a gel, a gum, a

wal‘é?zﬁ tHae Iay@r ﬁlﬁ‘lsﬁ%'aﬁcﬁo% §irﬁﬂla¥ BRLIS o taBlef EAThEY a ?d%gpge a fast-

I nt nent rtreating a subject su
dlSﬁ@'WﬁQéabJ@ts@Pt’ﬁ@fn ereueinimaptacut e gl ucocorticoid ther apy
conpri sing one or nore containers for housing a
phar maceutical conposition according to any of clains
56.1A kit for dieatinga subieet syifgringiromsedisorderagsuiring acute iucocorticoid

th Birfgrie! @ nfBre GontaeF P hd i dPA Bhdt maliBlitfal iti
cont ai nﬂe}r lS,rbarr]e I n trﬁ OI'?or ms?fo B(%I stdgrg or ag?‘il Stae?omposx on
acgnsdirg to any of claims 1-55, and instructions for use thereof.

57. A kit according to claim 56, wherein the one or more containers are in the form of

blisters or blister packs.

58. A method for treating a subject suffering from a disorder requiring acute
glucocorticoid therapy, the method comprises administering via a mucosa of the
subject an effective amount of one or more glucocorticoids to obtain a fast rise in the
glucocorticoid serum level to at least 20% of Cpax within 20 min after administration.

59. A method according to claim 58, wherein at least 40% of C,,a is reached within 30

min after administration.

60. A method according to claim 58 or 59, wherein at least 75% of Cna is reached

within 45 min after administration.
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58. A nethod for treating a subject suffering froma

di sorder requiring acute glucocorticoid therapy, the
worbisad22sonpri ses admi nistering via a nucosa oPCTmE®2005/004399

subj ect an effective anmount,of one or nore

gl ucocorticoids to obtain a'tast rise in the

gl ucocorticoid serumlevel to at Ieast 20% of Cmax

within 20 min after adm nistration. A met hod

61.a0 ewithdREceBsling i anyss clajpres &Pt \merwegmx 'amca?d g 68 min
aftéeREMBEtr NI fiha Lo aithtvid a AlIFbEd stthakligget. 60. A

nmet hod according to claimb58 or 59, wherein at |east

75% of Cmax is reached within 45 mn after

62 admémo%t dRbidiy Blanydr BRINVSE-8¢ cvmé#elﬁ Ghd GisEHa¥r @tqumhgla@&te
wherein Tmax is reached within 60 min after

glugg%w%qmgfquﬁs an acye adsmsbdists on via a mucosa of the
subject. 62. A nethod according to any of clains 58-61
wherein the disorder requiring acute glucocorticoid

63 Aenetid 3osomincHioRaIm&AR; BRaleIndhe Spyte agtenahcrials frlates to a
prif&Ro EQ&dﬁGau‘y‘br%lﬁbm aféi?ena‘l"d?@»ﬁfﬁl:lEné)J1 an %ﬁﬁﬁrﬁ/lrﬁfﬁté eatetion, an

crisis relates to’a lmary, second ary or tertlar%/ﬁfn
Adgiger argis, iarsfait's .aéﬁhmtﬂyus arbleasArnpusion reastionc @ Peain egama, a

se\/éqéibﬁéﬂlc%é&'oﬁ acutShahMa a%iﬁé’é@édh?!é%a Sepib @Askk, acute bacterial
transfusion reaction, a brain edefma, a severe allergic

mepingitis; amite RSt @%@mﬁsynam Wy H5eRHoR With, br%rabtqhtis in”
chlﬁipéﬁ: K cuRH S-OARES, nﬁ%%ndﬁﬁ@lla{)@é {With coRpltlBofMirway obstruction,

(respirat ory syncytial virus) infection wt
thr@nbmymnelmatcprshaemompalaneamlaacm tonsilltigfpedionsititiea.g. in children

W“ﬁrﬁp‘&?ﬁz%&@%ﬁ&w th conplications (ai rway obstruction,

ocytoperiia or haenol yti cal anaem a), or
t_onsiIIitis/perltonS|II|t|seg in children with
64.?%\ @%od%@:%é% g o?é]]?w% ? =9 d&ﬂﬂeﬁlg’ ﬁ gg%&lg&déPregD%ln& acute

glugbeerivaist ﬂhbt:a@iydelatwrtapy inflamaerytdisosderi arf betnimnioreydisorder, or

a rrgé;dzcgar g%BrdePPm VWEP?E@H’&P@OFH&O%CP{Q%E a & tﬁ@ﬁﬂs’?ﬁ’”e emergency

ucocor t cOi orms a part
meflicabktredtinast @nmegwdwmm"de owdicaltegettoment or i nt ense
short-tine nmedical treatnment. 65. A nethod according
to any of clainms 58-64, wherein the nucosa is sel ected
65.f A owethddeaceocigetoi amy toh elaionsa$8-64 wiheyein tieempecsal is ealected from

the rﬂ&cclsgr\gthetcngl é%'i/%? (fllﬂ% l‘?asa E‘a%nt{/ etﬁé an?fh% ﬁrgﬁchYaa%J]r%Ctum and

the vagina.

66. A method according to any of claims 58-65, wherein the mucosa is the mucosa in

the oral cavity.

67. A method according to any of claims 58-66, wherein the effective amount of the
one or more glucocorticoids expressed as hydrocortisone is from about 1 to about 200

mg.

68. A method according to claim 67, wherein the effective amount of the one or more
glucocorticoids expressed as hydrocortisone is from about 1 to about 175 mg such as,
e.g., from about 1 to about 150 mg, from about 1 to about 125 mg, from about 1 to
about 100 mg, from about 1 to about 75 mg, from about 1 to about 70 mg, from about 1
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66. A nethod according to any of clainms 58-65, wherein
the nucosa is the nucosa in the oral cavity. 67. A

worbisad2zwecor di ng to any of clains 58-66, wher eCIVEPR®35/004399
ef fective anmount of the one 49" more gl ucocorti coi ds
expressed as hydrocortlsone is fromabout 1 to about

to 286Ut D.- m@%ron’f'\alﬁ@It 306 2BEGBENGIrdR abbd T GhoutEMG! d? from
the effective anount of the one or nore

abgut e APPHCRA @E- expressed as hydrocortisone is from
about 1 to about 175 ng such as, e.g., fromabout 1 to
about 150 ng, fromabout 1 to about 125 ny, from about

69, A mpthachageoiditg feanyraf slamas 58681 wheseintibrieng sr mgre f r om

glL@b@éﬁlC&déi@S@B@f&d f7c9n rBﬁ;S’H&r%PﬂH@ oﬁﬁﬂrmongocdmso ,
fr om about to ab 5% , from about 5 to about ES
Preggissfoney Hﬁ%\'ﬁ%ﬁ nﬁshxlweawé@ne yiamginolens, paramathrsene,

bewéﬁoﬁg dexamRihaRbné& hAd ﬂ@dré&ﬁ@&ne‘@? ﬁ{lﬁbfésttngregin fhefiiding
more glucocorticoids is selected fromthe gr oup

ph@rg@ﬁegtﬂqa\q)@ agfeptaiR etiers; palisrand coplexes Here¢ft edni sol one,
predni sone, nethyl predni sone, triantinol one,

par anet hasone, bet amet hasone, dexanet hasone and
7054 methRdorqcPEtiigstosiain 68, wheksin theplatmacenticaliiageptable salt is a

ph@i%é@ﬁ%%élﬁé%b' ¥l fv@ﬁl‘é%o‘éﬁ%@taf‘esh%ﬁ/&onﬁ@l 4 Sa8fte a

onpl exes thereo according to claim69,

heW?é'P‘éPﬁ‘fet%BUtMWé? AR dametmdlg salbcept abl e salt is a
phosphate, a succinate, a |lysinate, an acetate, a
71a‘¥pl onate, a valerate, a hem succinate, a butyrate or

%%W%@qny of cim\53rg0.¥ierein i effantive amarit afthe
oné bRinBEe gﬁ§co¥:@rt|c%% 8bitainBe ireh E%Ha%@utﬁ:ﬁpé%p&f itioh Lt BIE for

or  nore ucocorticoid is contal ned

adipiistriatien 8! theaaubieshitesdi ariby mogumadigaile trpiped Rarsonsst rat i on
by the subject itself or by non-nedically trained
persons. 72. A nmethod according to claim71, wherein

72 tAmethadiRssprdingrioickaim i 1awhesiein the sempesitiaseis dniafermsthet ean be

adrhRistdi&d Wﬁb%bﬂeﬁf@fén if nd18 uUnBordefRgsci ous. 73. A method
according to claim?7 or 72, wnerein the conposition

isin a formthat can be adm nistered to the subject

73. @Uﬁ\e%ﬂfbcg&fd%tto @GR 71or 78, WiSeriRARd Eorh QoI is % Fif that can
ositi '
be gc?nq}?mstered to the subject and have effect even if he is unable to swallow the

composition.

74. A method according to any of claims 58-73, wherein the one or more
glucocorticoids are cortisone or hydrocortisone including pharmaceutically acceptable
esters, salts and complexes thereof and wherein the effective amount is in a range of

from about 1 to about 100 mg.

75. A method according to any of claims 58-73 wherein the one or more glucocorticoids
are betamethasone including pharmaceutically acceptable esters, salts and complexes
thereof and wherein the effective amount is in a range of from about 1 to about 20 mg.

76. A method according to any of claims 58-73, wherein the one or more
glucocorticoids are prednisolone including pharmaceutically acceptable esters, salts
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74. A nmethod according to any of clainms 58-73, wherein
the one or nore glucocorticoids are cortisone or
wayadisaozest i sone i ncl udi ng pharmaceuti cal | y acceprapkm®s/004399
esters, salts and conpl exes, j hereof and wherein the
effective anount is in a rafdge of fromabout 1 to
an@@&HgleQ&Oth%of 4rd wherdRi the &rraGiiar£hhdidit isn @Wrg]gjg oftdth BBout 1
wherein the one or nore glucocorticoids are
to ghauh @ Measone i ncl udi ng pharmaceutical |y acceptable
esters, salts and conpl exes thereof and wherein the
ef fective ampunt is in a range of fromabout 1 to
77 hmgthopiacggrdingeto any REERBE %ﬁ:g%rvmqn@nmﬁ @if/OIITOe! ai ms

glueSeoffhoiddee %b?aﬁ&ﬁs&i@n&ﬁd:ﬁ&bﬁar%dé@@&%ﬂ& h&b %I@é&ers salts
predni sol one i nc| udin armaceutically accept ab

an‘é%@'@P@XG’%%ndt‘é'%ﬁf@'né%ﬁ%%@t'é@ afneEpidis fin %fﬁi‘mf@mh%o 1to

ab&fthengi ve amount is in a range of fromabout 1 to
about " 10 ng. 77. A nethod according to any of clains
58-73, wherein the one or nore glucocorticoids are

78. %ﬁ%ﬂﬂd%@&ﬁndg%'a@ loNBaiE SRS GiHdrGiR ke orRE&aRbRb! €

esters, salts and conplexes and wherein the effective
glugeasifinoidsare ﬂU%foﬁ%ﬁ*i@@edﬂdPC#'BQrPB@fmﬁce@*'CE"Y acogptabie gsterg, salts
anc7 &mﬁeﬁ@é e oPGSPIWAERR the efBMivBTanfduRt BBn 2Bargd o HIRT Shdlit

he one or nore glucocorticoids are fludrocortisone
Ooﬁﬁ%ﬁﬁﬁﬁﬁbnaharnaceutlcalIy acceptabl e esters, salts
and conpl exes thereof and wherein the effectlve anount
iIs in a range of fromabout 0.05 to about 5 ng. 79. A
79.fegthedaceerdinortg anp obelgimst S& T Riwhereig theonagidreen t he

gnueab%n%.dgoa’r@ pﬂJdHi"s@ﬁé’Trklu%mg%aﬂﬁgc&m@é]lﬁ}'a%e&ﬁablg%Eféﬁjé Gits and
p ar naceut i cal gqgacce ta |'e est ers,

corppippsehersot arc wagrerite sHertiye emavet Iéﬂrf eé@ngﬁzeofémaboutéo to
abdud 58 iggnge of from about 10 to about 50 ng. 80. A
net hod according to any of clains 58-73, wherein the
one or nore glucocorticoids are nethyl predni sol one

80.1 MGG cEHIRGTE SRY bt AillsY5827P4 SiHefdih theSSHeSdrmoreal € S

and conpl exes t hereof and wherein the effective anount
glugagcortigoigsaag g’@tfb‘ﬂpf?¢fb$ﬁ'%f@d0?|u‘2”9 @hm@utz@"wgqceptable esters,
salts and complexes thereof and wherein the effective amount is in a range of from

about 2 to about 20 mg.

81. A method according to any of claims 58-80, wherein the effective amount is
administered in the form of a pharmaceutical composition as defined in any of claims 1-
55.

82. A method according to any of claims 58-80, wherein the effective amount is
administered in the form of a pharmaceutical kit as defined in claims 56 or 57.

83. Use of an amount of one or more glucocorticoids for the preparation of a
pharmaceutical composition or kit as defined in any of claims 1-58 for the treatment of
a disorder requiring acute glucocorticoid therapy by providing a fast rise in the
glucocorticoid serum level to at least 20% of Cax within 20 min after administration via

a mucosa.
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81. A nethod according to any of clains 58-80, wherein
the effective anbunt is admnistered in the formof a
wohessrmaezasat i cal conposition as defined in any eCT/EP2105804399
1- 55. 82. A nethod accordi ng to any of clains 58-80,
wherein the effective anmount™is adm nistered in the
g4f Qééﬂa@éor@in@ W&lwgytvbl'f‘e@ém Iot Fea?\s 1098 bi @%9 ls' r@a&{e%'ﬂﬁ'm?@o min
57.  83. an anmount of one
aft@{%g@@,trgp%, ds for t he preparation of a
pharmaceutical conposition or kit as defined in any of
balrrs 1-58 for the treatnent of a disorder requiring
85,18k acqrdieg iuslaintdt or 3hahgin BYleast o dpiemaisiraathedivgthin 45
mih Bftéh@ingihidgags ticoid serum |l evel to at |east 20% of
Cmax within 20 mn after admnistration via a
mucosa. 84. Use according to claim83, wherein at | east

864086 8éco t%ﬁg?td sy &%Fa"}ﬁg 88igNivRe Jgpv fnaplss%écﬂéd Within 608;2m after

adm ni s ion. 85, Use accor
adiyiisteatian of thesgatposition wie mgpsl@fﬂ@mbmtw thin 45 nin
after admnistration. 86. Use according to any of
clains 83-85, wherein Tnax is reached within 60 mn
87 2P38:acCREing oAy A ictsin® B3-BRewbesaip e effestivasanount of thesane or
mobd ghiBGoartidticeRloontaihed 8 pREACALA bomBRYidh oL fbBL T5:
86, wherein an effective anount e one or nore
ad'@l'\f&@é@? PY s bjest tsaifrosibi @@nimedicai irinad eatsoos
conmposi ti on suitable for adm nistration by the subject
| tsel f or non-nedical ly trai ned persons. 88. Use
C&Pﬂbn& awypf sleingg 83- ﬁ% \weerein thevbameositiontiein a form that can
be ﬁmérbHQ@tHegsdb[écﬁe\fé?lrlfrF\é RalncGRRidRs, adm nistered to
t he subject evenif I S unconscl ous. 89. Use
according to claim 87 or 88, wherein the conposition
89.issel dbcardir®y t@c‘ié?lﬁt87ccﬁ‘@8b\%né‘r@m s %BI%FSQ idrPs il f%%%@an be

and have effect even if he I's unab o swa
adraipigtRsed tq ¥R subject and have effect even if he is unable to swallow the

composition.



