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35 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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intestinal absorption (both rate and extent).
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35 administration via nasal, rectal, vaginal mucosa.
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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
30  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 Cpax 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
35 rise of glucocorticoid serum level is obtained after administration of a composition of
the invention. Accordingly, in specific embodiments least 40% of Cpay is reached within
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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 sterecisomer form including any enantiomeric or racemic form, or a combination
of any of the above. The glucocorticoid may be a synthetic glucocorticoid.
30
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
35 mixtures thereof. In a preferred embodiment of the invention, the glucocorticoid is

betamethasone.
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Specific examples of pharmaceutically acceptable salt suitable for use according to the
invention are phosphates, succinates, lysinates, acetates, cypionates, valerates,
hemisuccinates, butyrates and trometamole salts.

As the glucocorticoid is intended for immediate release, the release and/or absorption
into the systemic circulation takes place already in the oral cavity in the case the
composition is administered orally. In such cases, the glucocorticoid of choice for the
first part may be any other than hydrocortisone {as such) or cortisone as these two

10  active substances have a biiter faste. However, these substances may be employed
provided that a sufficient taste masking is obtained. In the paragraph relating to
"Pharmaceutically acceptable excipients" taste-masking is discussed in more detail.
Accordingly, the one or more glucocorticoids of the first part may have an acceptable
taste, may be tasteless or it may be effectively taste-masked.

15
Furthermore, in specific embodiments of the invention, the glucocorticoid used may be
a readily water-soluble glucocorticoid (e.g. a water-soluble salt of the glucocorticoid) ih
order to ensure a fast dissolution of the glucocoriicoid from the composition.

20  In a preferred embodiment of the invention the glucocorticoid is hydrocortisone
tfrometamole (or succinate) due to its high solubility in water, which in turn leads to a
rapid absorption inte the systemic ¢irculation,

Dosage
25  In general, the dosage of the glucocorticoids present in a composition according to the
invention depends /nfer 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
30  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
35  following table.
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Prednisolone 5 4

Prednisone b 4

Methylprednisolone 4 5

Triamcinolone 4 5

Paramethasone 2 10

Betamethasone 0.75 26.66

Dexamethasone 0.75 26.66

| Fludrocoriisone 0.05 400

In general, a pharmaceutical composition according to the invention contains a total

amount of the one or more glucocorticoids expressed as hydrocortisone of from about

1 to about 200 mg. In specific embediments, the total 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 100, from about 1 to about -

75 mg, from about 1 to about 70 mg, from about 1 to about 60 mg, from about 5 to

about 50 mg, from about 5 to about 40 mg or from about 10 to about 30 mg.

5
10
Hydrocortisone
Cortisone
Betamethasone
15
Prednisolon

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

1-200 mg; in acute adrenal crises about 100

mg

1-200 mg such as about 100 mg

1-20 mg; in increased

intracranial pressure

e.g. brain oedema about 4 mg daily

In chemotherapy or radiation induced nausea

4-8 mg

1-100 mg; such as from 1 to 30 mg daily; in

severe cases 50-60 m

g/day



8 Dexanet hasone0.1-6 ng such as 0.5-2 ng or 1.5-3 ng; in severe cases

up to 6 ng/day Fludrocortisone0.05-5 ng; in Addi son disease to

correct o 200s/102287 | nadequabg/rebRehdioyt €

bal ance 0-05-0.2 ng 5daily; Cortical adrenal hyperpl as?a ?Efsaﬁt

| osi ng adrenogental syndrone”) 0.1-0.2 ng Prednl sonel0- 100 ng such as

50 ng Met hyl predni sol one2-40 ng such_as 2-20 10 In the follow ng

are gi venB)é Pe{ipeNBoses of the indiYiBged Sl%jﬂh@é&&?mgdm 3 Mg War i ous

t reat ment regl mens. Acute asthma - agublesadss eb&EmM§Basones- 8 ny

pr edni sol met hyl predni sol o g cute ana | axi a -

adul't's EFg 'ﬁﬁg'%neS ng up to 20 n@g% Hﬁ@dgq‘fsgaﬁig‘%‘@ﬁd%rmd

dexanet hasone4-20ng - 80ng 25Acut e ariagieglateieckolgthibbinen0-05-0.2 mg

hydr ocgrti sonel00-200 ng Septic shocclga . adul ts hydrocortisone200-300

ng/ day 30 net hyl predni sone30 nyg/ kg Acu e bacterial neningitis

dexanet hasone0. 3 ng/ kg/ dose (max 10 Guaylicakadrendl mpzerplasih Y'sélblosiBg 4 days
adrenogental syndrome”} 0.1-0.2 mg

Prednisone 10-100 mg such as 50 mg
Methylprednisolone 2-40 mg such as 2-20 mg
10
in the following are given suitable doses of the individual glucocorticoids in various
treatment regimens.
Acute asthma — adults
15  betamethasone 4-8 myg
prednisolone 30-60mg
methylprednisolone 40 mg

20  Acute anaphvlaxia - adults

betamethasone 5 mg up to 20 mg
hydrocortisone 200 mg

dexamethasone 4-20mg ~80mg

25  Acute anaphylaxia - children
hydrocortisone 100-200 mg

Septic shock - adulis

hydrocortisone 200-300 mg/day
30  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
35

Acute RSV {respiratory syncytial virus) infection with bronchiclitis in children




bet anet hasone8 ng x 4 tinmes daily 35 Acute RSV (respiratory syncyti al
virus) infection with bronchiolitis in children 9 betanethasone4-6
g Acute GgYRisfbfAren betanmethasone4-6 ng 5 Mononucl %eﬂﬁ ok bddz00
conpl i cations Fal rway obstruction thronmbocytopenia or aem)lzytl cal
anaem a) betanet hasone5-6 ng 10Tonsidlitis/peritonsillitis -
children with airway obstruction betanethasone4-6 ng A conposition
accor di ngpefamathasongivent i on i458dw%si gned to provide a fast onset of
action and upon administration a fast rise in glucocorticoid
serum pl asma/ bl ood | evel is 15obtained. In the case hydrocortisone is
used as tAsdtegireimehlidtencoi d a serum | evel of at |east about 200
nmol /1 1s akfradti@dnad thin 20 memaafter adm nistration. In the case
t hat anot her gl ucocorticoid than hydrocortisone is used, a person
skill@ in the art will know how to deternine suitable equi val ent
ser un pl agssrmhbtiesit wiehesnlitations snwai Obsiruckixtimbigbodyiopedsiaert i sone can
be rapidly re|leased froma conposition during a tine period of from
about 0 tB2 Mes after adm nistration and 5-10 ng of
hydr ocor thetapmethazane be r api dl §#6athn ni stered as an extra dose in
conjunction with fever etc in patients with adrenal insufficiency.
Li kewi se, 5-20 ng of betanethasone can be rapidly rel eased for npst
T pritorsilitis—aghild ith @2 juetiosf f ect is of value. 25
Adm ni strh%ttd' hiQHL es As neng_ie%ed above, the one or nore
grucocorticol ds used according to the invention are adm nistered to
the subject (preferably a human) via a nucosa into the systemc
ci rcul at i PBompdditBALEESHhG o thh hveRRBIiS ddsighel eslbeat 9 &% ohfi of AxtieAt i on,
t he nmucosa is the 30 rrucos? in the oral_c%wt .. 1 he nos t he rectum
or i n t henYABPRATEISYRIOT ARbiRe) SBP iR s PREHERAE 46! Frucos
and ephi tdbelined. InRhetasemldyacottibendis Gosbas (e bheoaridoidaisavaa level s 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.

20  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
efc 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.

25
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

30  mucosa in the oral cavity, the nose, the rectum or in the vagina or via pulmonary,
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-

35 defined sites may be used, namely
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Release of the one or more glucocorticoids
A rapid release of the one or more glucocorticoids is necessary in order o obtain a fast
onset of action after administration via a mucosa where the glucocorticoid is rapidly
25  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 /n 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 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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pharmaceutical conposition according to the invention typically
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component is added in the formulation. 1t will prevent both swallowing and create a
30 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 o reversible adhere to a biological mucosa.
In some cases a bio/mucoadhesion promoting agent is included in the composition to

35 promote adherence fo the mucosa.
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35 Examples of bio/mucoadhesion promeoting agents include polymers including synthetic

polymers, natural polymers and derivatives thereof, and mixtures thereof. The polymer
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30 mucosa. Examples of pharmaceutically acceptable disintegrating agents are cross-
linked polyvinylpyrrolidone, carboxymethy! 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 {otal weigh of the composition Different pharmaceutical
excipients, such as mannitol and lactose, have been found to be particularly suitable as

35 excipients.
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30 exclplents 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 &.g. acidifying agents,
alkalising agents, preservatives, antioxidants, buffering agents, chelating agents,
35 colouring agents, complexing agents, emulsifying and/or solubilizing agents, flavours

and perfumes, humectants, sweetening agents, wetfing agents etc.
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Specific examples of binders are e.g. acacia, alginic acid, agar, calcium carrageenan,

30  sodium carboxymethylcellulose, microcrystalline cellulose, dextrin, ethylceliulose,
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
35 stearic acid, magnesium stearate, calcium stearate or other metallic stearate, talc,
waxes and glycerides, light mineral cil, PEG, glyceryl behenate, colloidal silica,



A pharnmaceutical conposition or a kit according to the invention is
suitable for use in the treatnment of a subject such as a mammal
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devel opneft' A" Bdysiidya '?Ylgtst hat enable a fast onset of action after
adm ni stration and that can be adm ni stered w thout the need of the

tient t | th iti .. iti f t
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25for the preparation of a pharnmaceutica nposi tion or
defi ned hERORHIRVES BVieraervstaling waa Blveey! menogteaial’, 288r requiring acute
gl ucogerticoid therapy and to provide a serumlevel as defined

herein. In,t above is given a detail ed description. o e invention
rel ating g’}ﬁggtg;er%?tiot'her lﬂgregients may be added 91 tﬁe coating mater{al.%]le same or
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Tasfe masking
30  Ingeneral, itis 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.
35



30aspects of the invention, in particular relating to pharmaceuti cal
conpositions. However, all details and particulars di scl osed under
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gl ucocortrcol ecretion suppressed by synthetic glucocorticoids
Fi gur e 8 m¢leabhydeangitisand.r om Exanpl e 14. The pl asma concentration-time
profidge of cortisol follow ng a single dose adm nistration of
conposition C. In vivo plasma profile. 35Micoadhesi ve rapid-rel ease
tabl et , Metﬁ%d?ﬁp@%corti sone, buccal adm nistration.

A pharmaceutical composition or a kit according to the invention is suitable for use in

the treatment of a subject such as a mammal including a human suffering from a
disorder requiring acute glucocorticoid therapy.
25
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
30  20% of Cnax Within 20 min after administration.

Normally, it is preferred that at least 40% of Cnax is reached within 30 min after

administration in order to obtain a fast onset of action. In specific preferred

embodimentd, at least 75% of Cma is reached within 45 min after administration and/or
35  Tmax is reached within 60 min after administration of the composition via a mucosa of

the subject.



21 Subj ect has the endogenous gl ucocorticoid secretion suppressed by
synt hetic glucocorticoids Figure 9 shows results from Exanple 15

(Conposi t Qo 26esh6028y Exanpl e 14). 5 Figure 10 shows resyclfirphdo9/dazos

Exanpl e 15 (Conposition A from Exanple 13). Figures 11 and 12
illustrates different admnistration g€tes within the oral cavity
10The invention is further illustrated in the follow ng non-limting

exanpl es. Materials The materials used in the foll ow ng exanpl es were

Trade nanpefie fbrahnitdbsraiRpectdBNté Arbmtiod ardeds N d RSO RIS RhNEDply
Car boxynet yl e{pl ul gse, USP/ NE, Chitosan gl utamate USP/ NF Crospovi done
USP/ NF H;%Pg% retn?@b%%ped of the thvention.

5  The method according to the invention can be carried out by the patient itself or by
non-medically trained perscons due to the fact that the one or more glucocorticoids are
not presented in the form of a composition for injection or infusion. Normally, medically
trained personnel can only administer such compositions. Accordingly, the present
invention provides a method that compared to the known treatment methods requiring

10  acute glucocorticoids is much more simple to handle without the necessity of
specialized equipment. it is therefore contemplated that the present invention provides
a method that enables a treatment when the condition of the patient requires it, i.e.
there is no need for bringing the patient to a hospital or a medical clinic in order to be
able to give the necessary treatment.

15
Moreover, due to the development of compositions that enable a fast onset of action
after administration and that can be administered without the need of the patient to
swallow the composition (e.g. compositions of the invention in the form of films,
bio/mucoadhesive compositions, patches, gingival patches, sprays etc.), the patient

20 may be unconscious or otherwise unable to swallow normal tablets and still be
correctly treated with glucocorticoids in acute situations.

Use of a composition or a kit according fo the invention

in another separate aspect, the invention relates o the use one or more glucocorticoids
25  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

30  aspects of the invention, in particular relating fo 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
35



Ph. Eur., Qual. D Aventis, Switzerland (by Apoteksbol aget)
Hydrocorti sone acetate USP/ NF Hydrocorti sone 21- hem succinate

sodi um Ph.wdceoos/fozesvt i s, Switzerl and (by Apot eksbol aget pc1/EP2005/004399
2- OH propyl-13-cycl odextrin Hydr oxypr opyl net hyl cel | ul ose USP/ NF
Levonent hol USP/ NF Ment hol USP/ NF._ Met hocel E5 Hydroxypropyl - et hyl
cel l ul ose Dow Chem cals, USA (by cH orcon) Methocel (r) KV 100 LV

USP/ NF Figure 1 shows results from Example 11. The plasma concentration-time profile of
cortisol following a single dose administration of composition A to a human subject.

Figure 2 shows results from Example 11. The plasma concentration-time profile of
5  cortisol following a single dose administration of composition B to a human subject.

Figure 3 shows results from Example 11. The plasma concentration-time profile of
cortisol following a single dose administration of composition C to a human subject.

10 Figure 4 shows results from Example 12. The plasma concentration-time profile of
cortisol following a single dose administration of film A to a human subject. Non-
mucoadhesive thin-layer film, 6 cm?, 10 mg hydrocortisone, buccal administration.
Subject has the endogenous glucocorticoid secretion suppressed by synthetic
glucocorticoids.

15
Figure 5 shows results from Example 12. The plasma concentration-time profile of
cortisol following a single dose administration of film B to a human subject. Non-
mucoadhesive thin-layer film, 6 cm® 11.2 mg hydrocortisone acetate, buccal
administration. Subject has the endogenous glucocorticoid secretion suppressed by

20 synthetic glucocorticoids.

Figure 6 shows results from Example 13. The plasma concentration-time profile of
cortisol following a single dose administration of composition A to a human subject. In
vivo plasma profile. Muocadhesive thin-layer film, 10 mg hydrocortisone, buccal

25  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.

30  Mucoadhesive thin-layer film, 10 mg hydrocortisone, buceal administration. Subject has
the endogenous glucacorticoid 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.
35  Mucoadhesive rapid-release tablet, 10 mg hydrocortisone, buccal administration.



Dow Chem cal s, USA (by Col orcon) Mtolose@ Mcrocrystalline
cel lul ose, Avicel(r) PH 102 USP/ NF FMC Corporation WD

2005/ 102284 K Schs 532805/ 004399 22 Paraffin powder USP/ NFp-RE0ad64300
USP/ NF  PEG 6000 Pol yet hyl ene gl ycol Svenska Hoechst AB PEG 400

Pol yet hyl ene gl ycol Fluke, Sw tzerlapfl Predni sol one USP/ NF

Subject has the endogenous glucocorticoid secretion suppressed by synthetic

glucocorticoids

Figure 8 shows resuits from Example 15 (Composition C from Example 14).
Figure 10 shows results from Example 15 (Composition A from Example 13).
Figures 11 and 12 illustrates different administration sites within the oral cavity

10 The invention is further illustrated in the following non-limiting examples.

Materiais

The materials used in the foilowing examples were

Trade name Chemical substance Manufacturer

Betamethasone USP/NF

Carboxymetylceliulose USP/NF

Chitosan glutamate USP/NF

Crospovidone USP/NF

Hydrocortisone Ph. Eur., Qual. D Aventis, Switzerland (by

Apoteksholaget)

Hydrocortisone acetate USPINF

Mydrocoriisone 21- Ph. Eur Aventis, Switzerland {by

hemisuccinate sodium Apoteksbolaget)

2-OH-propyl-p-cyclodextrin

Hydroxypropylmethylcellul | USP/NF

ose

Levomenthol USP/NF

Menthol USP/NF

Methocel E5 Hydroxypropyl-methyl | Dow Chemicals, USA
cellulose {by Colorcom)

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

(by Colorcen)

Metolose®

Microcrystalline cellulose, | USP/NF FMC Corporation

Avicel® PH-102




Pol yox VSR 301 Pol yet hyl ene oxi de Dow Chemicals, USA Na-al ginate
PH157 Sodi um di hydr ogen phosphate NaH2PO4.2 H20 Sodi um stearyl
fumar at e WBPLAME/1023® bi t ol USP/ NF  Sugar USP/ NF Sugar/ staEehosessis
USP/NF Talc USP/NF Triethyl citrate

22
Paraffin powder USP/NF
PEG 300 USP/NF
PEG 6000 Polyethylene glycol Svenska Hoechst AB
PEG 400 Polyethylene glycol Fluka, Switzerland
Prednisolone USPINF
Polyox WSR 301 Polyethylene oxide Dow Chemicals, USA
Na-alginate PH157
Sodium dihydrogen NaH,PO.2 H,0
phosphate
Sodium stearyl fumarate | USP/NF
Sorbitol USP/NF
Sugar USPINF
Sugar/starch seeds USP/NF
Tale USP/NF
Triethyi citrate USP/NF
Xylitab 300 Xyrofin Kotka, Finland
Xylisorh 300 (Danisco Sweeteners Ltd, UK
Aylitot USP/NF Rogquette, France
Methods

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

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

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

endogenous glucocorticoid secretion.

Examples

15  Example 1
Capsules containing an immediate release pellets (IR pellets)



USP/ NF Xylitab 300 Xylisorb 300 Xyrofin Kotka, Finland (Danisco
Sweeteners Ltd, UK Xylitol USP/ NF Roquette, France Methods The in

Vi vOo experwgBfisgonzeported herein were carried out on hegiedYeosnoszeo
volunteers. At 6 5 pmand 11 pmthe day before adm nistration of the
test conposition, the endogenous cor23 sol secretion was suppressed by
oral adm nistration of 2 ng of betanethasone. The test conposition
was adni AR®eéated to healthy volunteers. The volunteers were in fasted
state andguggifadRtedls| oupetst 0.26aa5 mmy food untitkgoon. In the case a
tablet is admnistered, it is ingested together with 200 m of water.
The test conposition is 10 adm nistered between 8 am and 10 am on the
day fol | eind agstédie aSujieed bed equippedonithoy@licisr qlupworitra weter slispersiat | on.
ExanplLes 15 Exanple 1 Capsul es containing an i nmedi ate rel ease

pel I ePs (PRPPEE ets) WO 2005/ 102287PCT/ EP2005/ 004399 23 IR pel | ets
Sugar/starch seeds, dianeter 0.25-0.35 ml kg are coated in a

f1uidi se%ﬂ}g%ﬁg&e@ﬁ%%é&g‘%ge\%@%ﬁ colum w thg g water suspension

5cont ai ni rocortisone hem succi nate sodi uml0 % Hydr oxypr opyl
met hyl celHydragrropsd mgfwiedylose, 6 cps 3%
Talc 10 %

10  to a weight gain of approximately 75 %.

.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 3in a
capsule-filling machine.

15
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
20 Immediate release {IR) tablet

IR tablets for oral or sublingual use:
Mg per tablet

Betamethasone 04
25  Xylitab®300% 40
Lactose anhydrous USP/NF 5
Microcrystalline cellulose USP/NF 10
Crospovidone USP/NF 4
Sodium stearyl fumarate 1
30 Water s

2 Direct compression xylitol from Danisco Sweeteners Ltd UK

Dry mix lactose and microcrystalline cellulose. Dissolve betamethasone in a small
35 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.



Tal c10% 10t o a wei ght gain of approximtely 75% An anount of IR
pellets containing 13.4 ng of hydrocortisone 21-hem succinate sodi um
(appr oxi mayehkysidbk2em) are filled into hard gel ati ne capgye®soSbhisyeNO

3|nacapsulef|II|ng machine. 15 70 ng pellets will easily fit into
a capsule size No. 3 (or even size Na4 4) and can be filled in a
ule filling machine, 20 I medi ate rel ease (IR

normal ca

t abl et RXE%%H%S"FW%H%fat%?‘“%?ﬂﬂ‘l“i‘ﬁ*?gwa']’d“?ﬂsfér angihes rMipais-et

Bet anet hae@ﬁ@eséth%:em lté tamlefs h IO Dréanishiys RMNBaHDeHCABRIUNE es.

M crocrystal line cellul ose USP/ NF10 Crospovi done USP/ NF4 Sodi um
stearyl fumaratel 30 Watergs a Direct conpression xylitol from

Dani sco ﬁmﬂﬂaérs Ltd UK Dry mx |lactose and m crocrystalline
cel l ulose asone in a snmall 35anpbunt of water and
di sper5ge %@g !?"Sggg)ﬁgﬁﬁ‘{]he powder blend. Mx and dry. Add Xylitab
and crospovi done and dry mix until the blend is honbgeneous. WO
2005/ 1022549 ,2%):%}/,&%,% % #4 Mdaggdi um stearyl fumarate and
continue bl e% ng [anotﬁ 7 2 m nattg Conpress the blend to
tablets in a tablet press using 6 mm %deigdncave punches. Exanpl es

Prednisolone 0.75
10  PEG 400 USP/NF 2
Methocel E5, Dow Chemical 4
Xylitol, Roquette France 1
Water up to 100

15 Methocel was added to approximately 80% of the total amount of distilled water and
stirred with a magnetic stirrer until Methocel was completely dissclved. 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.

20 330 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 lacguered aluminium foil.

Example 4
25 Immediate release (IR) oral solufion

Oral solution:

Prednisolone acetate 0.9mg

Sorbitol 60 mg
30 Menthol 1.2mg

Sterile water 5 mi

Make a selution and fill into a moisture tight aluminium foliated sachet.



5mMmedi ate release (IR) filmThin films for admnistration to the
oral cavity: % by wei ght Prednisol one0.75 10 PEG 400 USP/ NF2 Met hocel
E5, Dow Cheonmaher23®/|itol, Roquette Francel Waterup.toprt®@priddeisbocel
was added to approxi mately 90% of the total amount of distilled water
and stirred with a magnetic stirrergquntil Methocel was conpletely

di ssol ved. PEG 400 was added under continued stirring, followed by
xyl it ol Eamélpler®dni sol one. Water was added to final weight and
stirrin . cont i i hours. 20330 ul of the solution
was pi p&%%é‘a?en{&%éa%gmggpg aiegb\]{ayat -bottonmed PVC blisters. The
solutions were allowed to dry at roomtenperature over night and the
blister i heat - seal | acquered alum niumfoil.
Exa Iesg&%ﬁ?rl'r\%g%?gfgﬁrre eﬁ‘a@gé&(l R) oral solution Oal solution:

Pr edhi sol one acetate0.9 ng Sor biM¥M60 ny 30Menthol 1.2 ng Sterile
waters phqiekesshesebitd on and fhpl into a noisture tight alum nium

foliated het. 25 Exanple 5 | [ I | R bl i |
spr ay Ca?b%?cyrgetylcelluiose anpt € o.%.%%%e rel ease (IR) sublingua

2-OH-propyl-B-cyclodextrin 40
PEG 300 5
10 Menthol 0.3
Sorbitol 12
Levomenthol 2.0
NaH.PO42 H,0O 2
Water gs
15
Dissolve hydrocortisone acetate in a smail amount of water. Mix with 2-OH-propyl-§-
cyclodextrin, let stand for 1 hour. Add carboxymetylcellulose and mix. Add PEG 300,
menthol, sorbitol, levomenthol and NaH;PO,-2 H,0. Add water up to final volume.
Dispense into a spray package that delivers 0.58 mi per dose (5 mg of hydrocortisone).
20
Example 6
Betamethasone IR iablet for perorat or buccal administration
Mg per tablet
25
Betamethasone 0.4
Xylitab®300 45
Microcrystalline cellulose NF 10
Crospovidone NF 4
30  Water gs
Sodium stearyl fumarate NF 1

2 Direct compression xylito! from Danisco Sweeteners Ltd, UK

35 Dissolve betamethasone in a small amount of water.
Disperse the solution over the microcrystalline cellulose. Mix and dry.



Subl i ngual spray of hydrocortisone: Hydrocorti sone acetate

Car bo) wnet yl cel | ul ose 2- OH propyl-8-cycl odextrin PEG 300 Ment hol
Sor bi t ol WOeMsAtMeT NaH2PO4. 2 H20 Water ng/m 10 0.8 @POTARUN5/4@R3ID
0.3 12 2.0 2 gs Dissolve hydrocortisone acetate in a snall anount of
water. Mx wth 2-0H propyl -3cycl ode®frin, let stand for 1 hour Add

car boxynme ul ose and m x 30 nt hol or
| evonent ‘%J gﬁ%ﬂ%{ﬁfﬁ@& ‘fd?—ﬁfoandgg%"\ﬁdfl grsu@%nlg il W}ﬂ eorﬁi spense
into a sprlend packiege. t hat delivers 0 58 ml per dose (5 rrg of
hydr ocor t n oral or
buccal adweﬁl sdzd Ex%rgt)é ?\(/gmﬁ%traf%t ﬁ{?@gt am&é %g(gﬁér{é& 5[%”2{&%‘( i t ab0300a)
Compress the powder blend in a smtable tablet press using 6 mm round concave
5  punches.

Example 7
Sublingual spray of betamethasone

10 mg/ml
Betamethasone 04
Carboxymetylcellulose 0.8 (0.08%)
PEG 300 5
Menthol 0.3

15 Sorbitol 12
Levomenthol 2.0
NaHPO;*2 H.O 2
Water gs

20  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
25  Sublingual spray of betamethasone

mg/m]
Betamethasone 0.4
Chitosan glutamate 10
30  Menthol 0.1
Levomenthol 1.5
NaH,P04*2 H,0 2

Water gs



45 M crocrystalline cellulose NF 10 Crospovi done NF 4 Water gs Sodi um
stearyl fumarate NF 1 a) Direct conpression xylitol from Dani sco
Sweet ener swatohs/10€8B5Di ssol ve bet anet hasone in a smal | panmendos0fs399
wat er. Di sperse the solution over the mcrocrystalline cellulose. Mx
and dry. 26 Add Xylitab and crospovitione and dry mx in a suitable

m xer until a honbgeneous bl end is achieved, _Then add sodi um
stearyl Pifsaivabeteggihasent inslanatianonpt dneteiaddd siosanlitasateappiess

t he powdefitePihedidhioR @ MehbARkaittaBH@nchthelS BvsiHisMbo! GniMaH 2 pamcave
SEwél F"‘Subl i ngual spray of betanethasone 1gnrr‘tﬁlg‘§jrr19:!5l

5 punches. Exa [
Bet anet hé@éﬁ*’é&?ﬂp&?%w%?yl cel I ul 0se0.8 (0.08% PEG 3005 Ment hol 0. 3
15Sorbitol 12

5 Example 9
Sublingual spray of hydrocortisone

mg/ml
Hydrocortisone acetate 10
10 Carboxymetylcellulose 0.8 (0,08%)
2-OH-propyl-f3- cyclodextrin 40
PEG 300 5
Menthol 0.3
Sorbitol 12
15  Levomenthol 2.0
NaH.PQ,*2 H,O 2
Water gs

Dissolve hydrocortisone in a small amount of water. Mix with 2-OH-propyl-g-
20  cyclodextrin, let stand for 1 hour. Add carboxymetylcellulose and mix. Add PEG 300,
menthol, sorbitol, levomenthol and NaH,PO,*2 H,0. Add water up to final volume.

Example 10

Sublingual spray of hydrocortisone
25

mg/m]

Hydrocortisone acetate 10

Chitosan glutamate 10

2-OH-propyl-B- cyclodextrin 40
30 Menthol 0.1

Levomenthol 1.5

NaH,PO4*2 H,0 2

Water as

35  Dissolve hydrocoriisone in a small amount of water. Mix with 2-OH-propyi-8-
cyclodextrin, let stand for 1 hour. Add chitosan glutamate and mix. Filter through 0.2



Levonent hol 2. 0 NaH2PO4*2 H202 Wat erqgs 20Di ssol ve bet anet hasone in a
smal | amount of water. Add carboxynetyl cellul ose and m x. Add PEG
300, . ment W0 20602381 0l , | evonent hol and NaH2PO4* 2 H20. PAGEPMSe4399D
to final volune. Exanple 8 25 Sublingual spray of betanethasone ng/ m
Bet amet hasone0. 4 Chi tosan gl ut amat e10280Ment hol 0. 1 Levonent hol 1. 5

NaH2PO4* 2 I ' I NN | 1, _amount
of water . ANPTAHrEIEE: afd TRt R Rh R rErS s Ful AiDaef s
menbr ane fiinpkvdlumeadd nent hol , | evonent hol and NaH2PO4*2 H20. Add
water up to final volume. 5 Exanple 9 Sublingual spray of

hydr ocorti sone n?/ m Hydrocortisone acetatelO
10Car boxy ey ul ose0. 8(0, 08% 2- OH propyl - 3- cycl odextri n40 PEG

3005 Mant lpfikliayer film of hydrocortisone

Composition A:

% wiw
Hydrocortisone 3%

10  Na-alginate PH157 2%
Water 95%
Composition B:

15 Hydrocortisone acetate 3.4%
Na-alginate PH157 2%
Water 94.6%
Composition C:

20
Hydrocortisone 3%
Metolose 60SH-50 2%
Water 95%

25  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 o the suspension.
30 5. The formulation was kept on stirring unti 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).

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



Sorbitol 12 15Levonent hol 2. 0 NaH2PO4*2 H202 Waterqgs Di ssol ve
hydrocortisone in a small anmount of water. Mx with 2-0H propyl43-
20cycl odexwoizens/1des7 st and for 1 hour. Add car boxynet yl eelrimrkmseosasd

m X. Add PEG 300, nenthol, sorbitol, |evonenthol and NaH2PO4*2 FI 20.

Add water up to final volunme. Exanpl &€%10 Sublingual spray of

2 ot pr opl o B nF ek v 8RR BT PAORR bR kb8 50

H202 Wat ealgs hgzDinekask \(8PMZd rodt aprros d’rmg/‘urm‘t dwemaltd wemadesied with Madalr .
Mx with g cphbﬂboiaﬁ(é mean 9&4&4 igqi Jr&d! ’Thle?és#ﬁ%ﬁ%ie {o 6wrﬁg‘1 %\rgbrefléth%e

chi t osan gI utamate an ter throu
filter. ARKQES FRSIaFd"]Qe\UW?é'FM h@IH'%M‘a hR&F‘?EF”MSQVIP%!W erdNawalodhe up
final &ol HigRestExanpl e 11 Thin-layer film of hydrocortisone

Composition | Polymer 1min,% | 3min,% |5min,% |10 min,% | 15 min,%
A Na-alg 15 25 38 85 84
B Na-aig 15 25 38 65 84
C HPMC 18 48 67 88 02

In vive plasma profiles in humans, N=1 per composition
Dexamethasone suppression test, fasting state, otherwise as described in the
10  paragraph denoted "Method".

The results show that the use of hydrocortisone acetate does not seem to be suitable
for an immediate release composition. This was further investigated in the following
example.

15
Example 12
Non-mucoadhesive immediate release films

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

20 . 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 bicadhesive, a fast
onset of the absorption into the systemic circulation after single dose adminisiration of
Film A is obtained. In contrast, the results obtained with the film containing

25  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
30 Thin-layer films for immediate release

Batches of glucocorticoid films were prepared from the following compositions A and B:



Composition A: % w w Hydrocorti sone 3% Na-al gi nate PH157 2% Wat er
95% Conposition B: Hydrocortisone acetate 3.4% Na-al gi nate PHL57 2%
Wat er 94. 6voCorspo=Beti on C.  Hydrocorti sone 3% Met ol ose rE@Sis@®E0®R%b9

Water 95% 30
Rapid-release composition A: Component % w/‘w
PEG 400 2.0
Hydrocortisone 3.0
5 Methocel E5 4.0
Xylitol 1.0
Water 80

Slower release composition B:

10
Component w/w %
PEG 400 1.3
Hydrocortisone 3.0
Methocel ES 57

15 Water 90

To distilled water (18 ml) in 50 mi round-bottomed glass flask provided with a magnetic
stirred was added Methocel E5S. After the Methocel had dissolved completely PEG 400
was added under continued stirring, followed by xylitol (Composition A only) and

20  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 aflowed to dry at room temperature over night. The next day 10 films

25  were removed for dose analysis. Each film was dissolved in 100 ml of water/ethanol
(95%) 9:1 (wiw). The solutions were analysed by UV speciroscopy 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.

30 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 cortisof 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.

35



25The filnms were nmade as described in the follow ng: 1. Anmount

pol yner, glucocorticoid and H20 were wei ghed. 2. The gl ucocorticoid
was added WO 2¢0580228% er during stirring. 3. The fornul aPCoEPMASIIIEII
on stirring until a suspension was opfained. 4. The polynmer was added
to the suspension. 305. The formulatron was kept on stirring until a
uni for m ¢jésd cleardy selsh aien et ot andraxten2)muddsalQpkle @Ehydredrtisthaie @i N

enpty bli rs.and placed .in.a heat.ing.cupho Drying; 25C for
2ohy” a5t e ePRReS el R ar e ftst 2 el ahadatrediserpioncen-
phosphat &ativuf was atfshher. readyrat 10iBtmiper 500 nl nedium) after 1, 3,5,
10 and 15 mn as a percentage of 10 ng WO

2005/ 102287PCT/ EP2005/ 004399 29 hydrocortisone. Units with 10 ny
hydr oeor tNegnerym ppainasekisetisidatrotiistratedhatiafatreulgiaal te, inveptioroioediabs e
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10  Example 14
Glucocorticoid tablets for immediate release

Glucocorticoid tablets were manufactured by direct compression of the dry-mixed
powderous components to the following composition C:

15
Rapid-release composition C: Component Per Batch
PEG 6000 8749
Hydrocortisorne 25¢
Xylitab 300 874
20 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
25 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 8.53 mg hydrocortisone per
tablet (8D 0.15) were found for composition C.
30
Tablet thickness (10 tablets): 1.72-1.76 mm (C);
Friability (20 tablets): 0.6% (C);
Tablet hardness (10 tablefs): 23.7 N (C).

35  The compositions were tested after oral administration to two human subjects (see
Figure 8).



25 38 65 84 B Na-alg 15 25 38 65 84 C HPMC 18 48 67 88 92 In vivo
pl asma profiles in humans, N=1 per conposition Dexanet hasone
suppr essi MO RESH02287ast i ng state, ot herw se as descri be@CITEPLIIZ 004399
10par agr aph denoted "Method". The regults show that the use of
hydrocorti sone acetate does not seemto be suitable for an i medi ate
rel ease conposition. This was further investigated in the foll ow ng

exanpl e. T?’ié rzﬁ)e( %%s%rp%%n of the glucocorticoid into the systemic circulation from the solid
dosage forms of Example 14 was somewhat slower than that of compositions from
Example 13, which means that it is possible to adjust the absorption rate of
5  hydrocortisone into the systemic circulation by introducing changes in the composition
and function of the labial pharmaceutical formulation.

Example 15
In vitro dissolution profile
10 The in vitro dissolution profiles of hydrocortisone from drug formulations according to
Example 20 and 21 were followed over time in a standardized controlled in vitro
environment. A United States Pharmacopoeia dissolution apparatus 1| (paddie) coupled
to automatic sampling devices and software was used for acquiring release profiles of
the drug formulations in a neutral pH environment. The dissolution profile was acquired
15 at 37 °C, 50 rpm of the paddles, in a total of 300 ml of water. Sampling was performed
atQ, 1, 3, 5, 7, 10 and 15 minutes following the insertion of the pharmaceutical
composition in the example in the dissolution medium,

The dissolution profile from each formulation was monitored in two experiments up to

20 360 min after administration, and the corresponding dissolution time profiles are shown
in Figs. 9 and 10, respectively. The release rate is given as the per cent of dose over
time.

The release rate from the solid dosage forms of Example 21 was somewhat slower

25  (Fig. 10). This means that it is possible to adjust the release rate of hydrocortisone by
introducing changes in the compaosition and function of the oronasopharyngeal
pharmaceutical preparation.



Non- nucoadhesi ve i mredi ate release filnms Two filns were prepared
essentially simlar to Exanple 13- conposition A Film A 20contai ns
10 ng of hydrocortisone and filmB contains 11.2 ng of hydrocortisone
acetate. The results fromin vivo testing after buccal adm nistration
are shown in Figures 4 and 5. The results show that even if the filns
are not bi oadhesive, a fast onset of the_absorption into the systemc
circulation after single dose admi ni stration of FilmA is obtained.
In contrast, the results obtained with the film containing
25hydrocortisepgpgget ate indicate that this conpound does not seemto
be suitable when a fast onset of the absorption into the systemc
circulation of the glucocorticoid is required. Exanple 13 30

Thi n-1ayer fi [ndsefofe tatzhamdind o€ frow|abad d (Baliosth2d) rof hygrosoidmnt eguivaients of

films were prgpapeghofd PiRdeb@icdial kAWOREAMRO Shdub ARSIt BydrodRisone,
2005/ 102287PCT/ EP2005/ 04399 30, 5 Ra%ﬁ- gje%gase %%g%)om | on” A:
Conponent % W & OB ISGIOR,) FrEeEPIe SEHYPreniRaTo, fiagciiaioney parametenoge. o
Wat er 90 S| owbstamethasorse  dexapetbisbionans: {lhdroCGutipon e mdy wixdares thereof and
pharmaceutically acceptable esters, salts and complexes thereof,
for the preparation of a solid, semi-solid or spray immediate-release pharmaceutical
composition for absorption via mucosa in the oral cavity for the treatment of acute

10 adrenal crisis in a subject.
2. Use according to claim 1, wherein the acute adrenal crisis relates to a primary,
secondary or tertiary adrenal insufficiency, an anaphylactic reaction, an Addison crisis,
a status asthmaticus, a blood transfusion reaction, a brain edema, a severe allergic
reaction, acute asthma, acute anaphylaxia, septic shock, acute bacterial meningitis,
156 acute RSV (respiratory syncytial virus) infection with bronchiolitis in children, acute
croup-children, mononucleosis  with  complications  (airway  obstruction,
thrombocytopenia or haemolytical anaemia), or tonsillitis/peritonsillitis such as in
children with airway obstruction.
3. Use according to claim 1 or 2, wherein the acute adrenal crisis relates to an
20 inflammmatory disorder, an autoimmune disorder, or a medical disorder in which a
glucocorticoid forms a part of the first line emergency medical treatment or intense
short-time medical treatment.
4, Use according to any one of claims 1-3, wherein the total amount of one or more
glucocorticoids expressed as hydrocortisone equivalents is from about 1 to about 175
25 mg such as from about I to about 150 mg, from about 1 to about 125 mg, from about 1
to about 100 mg, from about 1 to abont 75 mg, from about 1 to about 70 mg, from
about 1 to about 60 mg, from about 5 to about 50 mg, from about 5 to about 40 mg or
from about 10 to about 30 mg.
3. Use according to any one of claims 1-4, wherein the pharmaceuticaily acceptable salt
30 is a phosphate, a succinate, a lysinate, an acetate, a cypionate, a valerate, a
hemisuccinate, a butyrate or a trometamole salt,
6. Use according to any one of claims 1-5, wherein the immediate release
pharmaceutical composition for absorption via mucesa in the oral cavity is suitable for
administration by the subject itself or by non-medically trained persons.
35 7. Use according to claim 6, wherein the composition is in a form that can be
administered fo the subject when the subject is unconscious,



PEG 4001. 3 Hydrocortisone3.0 Methocel E55.7 15Water90 To distilled
water (18 m) in 50 m round-bottomed glass flask provided with a
magnetic stirred was added Met hocel E5. After the Methocel had

di ssol ved conpletely PEG 400 was added under continued stirring,

foll owed by xylitol (Composition A only) and 20hydrocorti sone.
Stirring was continued for 4 h. Into flat-bottomed PVC-blisters

(1 npack AB, Lund, Sweden) 16 mmin di andter was pipetted
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conposi tion %d%&ﬁe 'a{ep%talB%{'n%EntP%P 5 90918 -ndor8 glucocorticoids expressed as
20 hydrocortisone eqnivalents is in a range of from about 0.05 to about 5 mg.
13, Use according to any one of claims 1-7, wherein the one or more glucocorticoids
are prednisone or pharmaceutically acceptable esters, salts and complexes thereof and
wherein the total amount of one or more glucocorticoids expressed as hydrocortisone
equivalents is in a range of from about 10 to abaut 50 mg,
25 14, Use according to any one of claims 1-7, wherein the one or more glucocorticoids
are methylprednisolone or pbarmaceutically acceptable esters, salts and complexes
thereof and wherein the total amount of one or more glucocorticoids expressed as

hydrocortisone equivalents is in a range of from about 2 to about 20 mg.

15. Use according to any one of claims 1-14 wherein the pharmaceutical composition
30 provides a fast rise in the glucocorticoid serum level of a subject to at least 20% of Cppax

within 20 min after administration to the subject via mucosa in the oral cavity.

16. Use according to claim 15, wherein at [east 40% of Cuay is reached within 30 min

after administration.

17. Use according to claim 14 or 15, wherein at least 75% of Cpux is reached within 45
35 min after administration,



Hydrocortisone2.5 g Xylitab 3008.7 g My stearate0.16 g Batch size
100 tabl ets The powderous conponents were sieved (nmesh size 0 7 nm
and dry-m xed by shaking by hand in a small tin can for five mn. The
honogeneity of the m xture was 25anal yzed by the sane nethod as used
for analysis of the tablets. Tabletting was carried out with a Dl AF
tabl etting machine using a flat circular punch 7 mqmin diameter (with
a dividing score). The hydrocortisone dose in 10 tablets was assessed
by the sane nethod as used for the filns. Mean contents of 9.53 ngy
hydrocorti sone per tablet (SD 0.15) weré&3found for conposition C. 30
Tabl et thickness (10 tablets): 1.72-1.76 mm (C); Friability (20

tabl ets): 0. 6% ( @.;Usd acbdrdibg th anychne sShe fiediglolaizdss wher2iB T N r¢acBed wBET he
conposi ti ons wer gpgshadd@hitebioor al adm nistration to two human

subj ects (see Figure 8). WO 2005/102287PCT/ EP2005/ 004399 32 The rate
of absorption of the glucocorticoid into the system c circulation
fromthe solid dosage forns of Exanple 14 was sonmewhat slower than
that of conpositions from Exanple 13, which neans that it is possible
to adjust the absorption rate of 5hydrocortisone into the systenmc
circulation by introducing changes in the conposition and function of
the | abi al pharmaceutical fornulation. Exanple 15 In vitro

di ssolution profile



10The in vitro dissolution profiles of hydrocortisone from drug
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for absorption via nucosa in the oral cavity is suitable for

adm nistration by the subject itself or by non-nedically trained



34 8. Use according to any one of clainms 1-7, wherein the one or
nore gl ucocorticoids are cortisone or hydrocortisone or

phar maceutically acceptable esters, salts and conpl exes thereof and
wherein the total amount of one or noge glucocorticoids expressed as
hydrocorti sone equivalents is in a range of fromabout 1 to about 100
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15et her/ mal ei ¢ anhydrid, and m xtures thereof or a pol ysaccharide
selected fromthe group consisting of gelatin, sodium alginate,
pectin, scleroglucan, xanthan gum guar gum mcrocrystalline
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35 37. Apharmaceutical eomposition according fo any of the preceding claims further
comprising a dissolulion promoting ageni.
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the one or nore glucocorticolds are prednisol one including

phar maceutically acceptable esters, salts and conpl exes thereof in an
anount corresponding to fromabout 1 490 about 10 ng. 5 31. A
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48. A pharmaceutical composition according lo claim 44 or 45, wherein the
disintegrating agent is present in a concentration of from about 0.5 ta about 10% wiw,

35 47. A pharmaceutical composition according to any of the preceding claims further
comprising a taste-masking agent.



10gl ycol nonol aurate, sodi um dodecyl sulfate, and a sorbitan ester.
40. A pharmaceutical conposition according to any of the preceding
clains, wherein the one or nore glucocorticoids are present as
mcroparticles or nanoparticles. 1541, A pharmaceutical conposition
according to claim40, wherein the nmean particle size is 10 pm or

| ess. 42. A pharmaceutical conposition according to claim40 or 41,
wherein the mcro- or nanoparticles are encapsulated. 20 43. A
pharmaceutical conposition according to claim 42, wherein the mcro-
or nanopart i c48es pamescenicapsiapatiatadsbriify B cBRAdT, ﬂgeréi@ﬂ‘iértés%lrﬁ'élkn
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conposi tion accor d to an ny
conprising a tlﬂ‘?%qﬁ‘ﬁ“ %‘Pgtqﬁ‘bargﬁ@l"ﬁwee‘ener 45. A pharmaceuti cal
conposi ti dh according to claim44, wherein the disintegrating agent
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conposi tion aowoirxibyigeanpoicipha-nbetsl, pabs-cyaledxeing pidiallj 5inelaegr at i ng
agent is pres@fddekiingd concentration of fromabout 0.5 to about 10%
w W, 354710 A pharnaceutical conposition according to any of the
preceding clains further conprising a taste-nasking agent. 40 48.
A phar maceut i%@ah Pleomsedicaliconpaitiooacderdigy b ancdf dtienrebZdingi@meionouc e

t ast e- maski ngJagRtitohS sel ected fromthe group consisting of nenthol,
peppermnt, vanillin, a terpene based conpound, or an artificial
sweetener. 49. A pharmaceutical conposition according to any of the
precedi ng clains, wherein the one or nore glucocorticoids are taste
masked by incorporation into an inclusion conplex by neans of al pha-,
beta-, or gamma-cycl odextrins, preferably by betacycl odextrins. 50.
A pharnmaceuti cal conposition according to any of the preceding clains
for buccal adm nistration.



