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Phar maceuti cal conmpositions - first and second parts As nentioned
above, the invention relates to glucocorticoid-containing
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t he glucocorticoid relatively 30qui ckl%. For some ki nds of
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gl ucocorticoids can be cal cul ated based on the foll ow ng table.

G ucocorticoid Equival ent anobunt (ng) Hydrocortisone equivalent (1 ng
of th&5gl uietheqrésenbcahied thedspo fekierded tdierse! stiandendairtcluda alitypes of

hydrocort irélggge(-:) wlgi:@r( &lﬁé% #eSERLSe obtained from plain tablets and that provide a
release during 8 hours or more, which is a longer period of time than that obtained from
plain tablets. Thus, the term includes so-called "controlled release”, “modified release”,

L L1}

"sustained release”, "pulsed release”, "prolonged release", “slow release”, "chrono-

30 optimized release™ as well as the term "pH dependant release”,

In the same manner, the term "immediate release” is intended to include all types of
release which differ from the release obtained from plain tables and provide a release,
which is faster than that obtained from plain tablets.

35



25 0.8 Hydrocortisone 20 1 Prednisolone 5 4 Predni sone 5 4

Met hyl predni sol one 4 5 Trianti nol one 4 5 Paranet hasone 2 10

Bet anet haswoeo3ndh726. 66 WO 2005/ 102271PCT/ EP2005/ 004 4@G/1P2005/004400
Dexanet hasone .

By using one or more glucocorticoids for immediate release and one or more
glucocorticoids for extended release it is contemplated that it is possible to lower the
daily dosage range required to obtain a suitable therapeutic effect taking into
consideration the general release profile differences in individual patients their
5  sensitivity to the drug, and their body weights. Thus, for an average adult person,

whose endogenous cortisol excretion is at a very low or zero level, the total daily dose
of hydrocortisone in the range of 15-30 mg or equivalent doses of other glucocorticoids
can be administered once a day in order to essentially mimic the endogenous release
profile. In the present context, the term “essentially mimic” is intended to denote that

10  the serum profile obtained in a time period corresponding to from about 0.5-1 to about
6.5-7 hours after administration of the composition or a kit according to the invention
substantially imitates or resembles the shape of the serum profile of cortisol of a
healthy subject in the morning from 6am to noon. In the case that the first and the
second parts (or components in the case of a kit) of the one or more giucocorticoids

16 are taken sequentially, the time period runs from administration of the first part.

The pharmaceutical composition or kit of the invention should provide intestinal drug
absorption for about 12-18 hours after dosing.

20  In the following is given a detailed description of the invention relating to
pharmaceutical composition. However, all defails and particulars disclosed under this
aspect of the invention apply mutatis mutandis to the other aspects of the invention.
Especially, it should be noted that disclosure relating to the first and/or the second
parts of a composition according to the invention also applies for a first and second

25 component of a kit according to the invention.

Pharmaceutical compositions - first and second parts
As mentioned above, the invention relates to glucocorticoid-containing pharmaceutical
compositions. A first part of the composition releases the glucocorticoid relatively

30 quickly. For some kinds of pharmaceutical compositions it may be easy to define which
part is the immediate release part (e.g. in the case of capsules containing differently
coicred pellets, one color for immediate release and anocther for extended release or in
the case of a layered tablet, where the immediate release layer is on top of the
extended release fayer). During manufacturing of the composition it may also be

35 relatively easy to subject the individual parts (i.e. the immediate release part and the
extended release part) e.g. to in vitro dissolution {est in order to evaluate the release



0.75 26.66 Fludrocortisone 0.05 400 Accordingly, if the first part
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2005/ 102271PCT/ EP2005/ 004400 10
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
systemic glucocorticoid therapy as generally understood by medical practitioners. The
term is based on the fact that the individual glucocorticoids have different potencies
and in order to achieve a desired therapeutic effect different doses of the individual

20 glucocorticoids are required. Equivalent doses of the glucocorticoids can be calculated
based on the following table.

Glucocorticoid " | Equivalent amount (mg) Hydrocortisone
equivalent {1 mg of the
glucocorticoid
corresponds to the
listed amount in mg of
hydrocortisone)

Cortisone acetate 25 0.8

Hydrocortisone 20 1

Prednisolone 5 4

Prednisone 5 4

Methylprednisolone 4 5

Triamcinolone 4 5

Paramethasone 2 10

Betamethasone 0.75 26.66
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e.g., at least about 60%,
preferably at least about
70%, at least about 80% or
at least about 90%

within 20 min at least about 50% such as,

e.g., at least about 80%, at
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of the fo|low ng requirenentda hw?wa%ﬁmrwle@@tahowe after start of the

di ssol uti pn test % hydrocortilggpe equival ents re| eased (based on

total content in the conpositlion) within 8 hours| at | east about 50%
within 6 HENSISMIN east about|2HE9ELAPPHISRYS hours| at | east about 50%
Figures 15-18 show different rélease patterns that are within the
scope of t i nvention. 15 Rel ease of second part, The rel ease

resent
of the sedaﬁbdp%§+*ee Ale tebiging rglatiyrht kol erumdeyel P@g?&?"ﬂ‘éﬂﬂiﬁ‘ﬁ’f dSy starts
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t he relceadwdrosprtisoria equivatendl, indntagahgd diflfﬂorromtmubnS tooabeub$0% Bach as, e. g .
from about 20 to about 40% or from about 25 to about 35% of the total hydrocortisone
equivalents in the compaosition.

The second part of the composition is designed to release the one or more
10  glucocorticoids in an extended manner, i.e. the release takes place during a time
period of at least about 8 hours.

In specific embodiments, the second part of one or more glucocorticoids is released
over an extended period of time of at least about 10 hours. Depending on the specific

15  formulation technique employed to prepare a composition according to the invention
different release patterns can be achieved and in vivo - in vitro correlation may differ
from one formulation technigue to another. Accordingly, there may be situations where
the in vitro release lasts for a much longer period of time without changing the in vivo
behavior. Accordingly, in specific embodiments the second part of one or more

20  glucocorticoids may be released over an extended period of time of at least about 12
hours such as, e.g. at least about 15 hours or at least about 20 hours. Moreover, as
long a time period as 24 hours may be of relevance in the present context.

The release mentioned above may be measured in vivo by a suitable method. Such

25 methods are currently under development and have attracted a lot of interest.
However, in general an in vitro method is preferred such as that already described
herein.

Combined release

30  With respect to the release of the one or more glucocorticoids, specific embodiments of
the composition fulfil one or more of the requirements given in the following table, In
general, it is preferred that at least 80% or at least 90% of the hydrocortisone



requi renents are given in the followng table. WO
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i f 10

time after start of the % hydrocortisone
dissolution test equivalents released
(based on total content in
the composition)

within 8 hours at [east about 50%
within 6 hours at least about 50%
within 5 hours at least about 50%

Figures 15-18 show different release patterns that are within the scope of the present
invention.

15
Release of second part
The release of the second part of the one or more glucocorticoids normally starts upon
administration. However, there may be situations where a certain lag time is obtained,
e.g. if the second part of the composition is in the form of enteric coated tablets or

20 pellets. With respect to the release, specific embodiments fulfil one or more of the
requirements are given in the following table.
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composition in order to determine the content of the second part. Accordingly, the

amount of hydrocortisone equivalents of the second part of the composition may, if

relevant, be determined as (Hieta = Hirst pat), Wherein Hyais the total amount of

hydrocortisone equivalents released within 24 hours after start of the test defined in

above and Hyrt part is the amount of hydrocoriisone equivalents of the first part of the

composition determined as defined herein.
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As the first part of the glucocorticoid is intended for immediate release, the release
and/or absorption may take 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 not be hydrocortisone (as such) or cortisone as these two active substances have a
35 bitter taste. However, these substances may be employed provided that a sufficient
taste masking is obtained. In the paragraph relating to "Pharmaceutically acceptable
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35nmorning. The conposition is also designed to provide a 6-9 h
"glucocorticoid-free" WD 2005/102271PCT/ EP2005/ 004400 17 interval
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e
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bol ow ar e 0 JEnetRegebfe G AolFtib b red AB-BtAhE ST Eola oRE 22cace
t hat anot hetiegfl ucocorti coid than hydrocortisone is used, a person
skilled in the art WD 2005/102271PCT/ EP2005/ 004400
20 A composition according to the present inventions aims at an administration frequency
once daily. [n the present context the term "once daily"/once-a-day" is intended to
mean that it is only necessary to administer the pharmaceutical composition once a
day in order to obtain a suitable therapeutic and/or prophylactic response; however,
any administration may comprise administration of more than one dosage unit, such
25 as, e.9. 2-4 dosage units or different dosage units (e.g. tablets and films).

As mentioned above, a pharmaceutical composition of the invention is generaliy
designed to be administered once daily to mimic the circadian rhythm of plasma
cortisol. In order to achieve a fully physiological serum concentration time profile of

30  cortisol in vivo a significant increase from low/undetectable serum levels of cortisol has
fo be achieved at approximately 4am. This is not achievable with adequate precision
with a delayed release pharmaceutical formulation administered at bedtime due to the
large variation within and between individuals in gastrointestinal transit time (especially
colon transit time). Hence, such a formulation with a target time for the absorption to

35 start at 4am will resulf in high variability in the onset of absorption and some patients
would experience high peak value in serum earlier in the night as well as later.



18 will know how to determ ne suitable serumlevels (cf. the guidance
gi ven herein before). Hours after adm nistration Serum concentration

(nnoUL) - wodaosa@sin concentration (nnol /L) - narrow Wl Eehéx@oldoh St
45 mn such as, e.g. within the first 30 or 20 mn 200 or nore 200 or

more 2h 100- 1000 400-700 6 h 100- 600 20-400 10 h 50-400 100-300 14 h
50- 300 507ﬁ%(?ef&%(}hégfe’s%iﬁ?e%?éé\&%% ﬂ}oﬁ}ﬂkx%e eglfi‘eﬂg Ji!ipﬁa HHFARLIub SR d
Is given in tw different parts as single doSe a e
order to obtain adequate and physiological serum cortisol levels as soon as possible in
the early morning. The present invention will provide a rapid absorption that will
achieve clinically significant serum concentrations of cortisol (>200 nmol/L) within 30
5  min. This can be achieved by the present novel immediate release oral preparation or
by parenteral fransbuccal administration as demonstrated in the below examples.
Moreover, a combination of an immediate release and an extended release can also be
achieved by the use of a single composition such as exemplified herein. Accordingly,
when the one or more glucocorticoids is given in a composition or kit according to the
10  present invention, a plasma concentration-time profile is obtained that is synchronized
with the biclogical circadian rhythms of glucocorticoid. In the present context the terms
"synchronize” or "mimic" are used to denote situations where the serum level profile of
glucocorticoid after administration of a composition or kit according to the present
invention has a similar shape to that of a normal healthy human subject at least for a
16  time period corresponding to 0.5 to 6 hours after administration (j.e. if the composition
or kit is administered at 6am in the morning, the serum profile of glucocorticoid of the
patient should essentially have the same shape as that of a healthy subject measured
in the time period corresponding to 6.30am to noon).

20  Current monitoring of glucocorticoid replacement therapy with hydrocortisone is
cumbersome and not feasible. During administration b.i.d. (i.e. two times daily) two
peaks will appear with low or undetectable serum levels of cortisol in-between. More
frequent adminisiration will produce a more physiological diurnal profile, but will
continue to have peak and trough values. The clinical relevance of such curves is

25  therefore not properiy established. However, administration of a composition of the
invention with an immediate release part (IR) and an extended release part (ER) will
produce a profile that is well established in normal human physiology. This will open
the possibility of tailoring the dose to the need of each individual in order to achieve a
diurnal serum profile with target values as demonstrated in the table below.

30
In preferred embodiments a pharmaceutical composition of the present invention is
designed for administration once daily in the morning. Typically, the composition is
administered at wake-up time, i.e. from 4am to noon, from 4am fo 10am, from 4am to
9am, from 5am fo 8am or from 6am to 8am, most typicaily at 6 to 8 o'clock in the

35 morning. The composition is also designed to provide a 6-9 h “glucocorticoid-free”
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t he norning. They are t hus al so designed to prow de a 6-9 h

gl ucocorticoid-f nterv serum | evel s <50
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t epatle Phar mace rms 5As it appears fromthe

above, bﬁ'BBtéq"E F"?.)‘?c] Hh%%\sa?sﬁg %g%teﬁ%dl nvention i s designed for oral
adm ni stratl on. In the case of a kit according to the invention, the

ext_ended r'ﬁ-’ oﬂlfc%c lgﬁg&?ﬂm&%ﬁﬁ%’t ?ﬁﬂ't"lgglagongepséh%?%% Jh%r'm%e%llcal composition

adm ni stra ate rélréase
should each include a hydrocortisone equwalent daily dose of 5-50 mg. For the

10 purpose of comparison, a table is given herein describing the equivalent milligram
dosage of the various glucocorticoids. Thus, other forms of synthetic glucocorticoids in
equivalent doses might be used. Normally, a pharmaceutical composition according to
the present invention contains a total amount of hydrocortisone equivalents expressed
as hydrocortisone in the composition from about 1 to about 80 mg. In specific

15  embodiments, the total amount of hydrocortisone equivalents in the composition is from
about 1 to about 75 mg such as, e.g., from about 1 to about 70 mg, from about 5 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.

20  More specifically, normal daily dose ranges are given below

Hydrocortisone 1-30 mg
Cortisone 1-20 mg
Betamethasone 1-20 mg
Prednisolon 1-10 mg
25 Dexamethasone 0.1-2 mg
Fludrocortisone 0.05-5 mg
Prednisone 10-50 mg
Methylprednisolone 2-20 mg

30 A composition according to the invention containing a dose for once daily
administration as described above is designed to provide the serum levels described in
the following table (the narrow range is the preferred range, but due to individual
variations serum leve!l within the wider range is also satisfactory). The serum
concentrations given below are given in terms of hydrocortisone equivalents. In the

35  case that another glucocorticoid than hydrocortisone is used, a person skilled in the art
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In principle any relevant formulation technique for preparing an oral controlled release
composition may be applied for the extended release part of the composition. Such
30 compositions include e.g. diffusion-controlled drug delivery systems, osmotic pressure
controlled drug delivery systems, ercding drug delivery systems etc. Thus, the
composition may be in the form of a single or a multiple unit dosage form intended for
use as such. In the same manner, any relevant formulation technique for preparing
pharmaceutical compositions may be applied when formulating the immediate release
35  part of a composition or a kit according to the invention. A person skilled in the art of
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Finely divided/micronised particles of the glucocorticoid are thoroughly mixed with a

water soluble pharmaceutically acceptable excipient(s) such as for instance lactose,
30 mannitol or any other suitable excipient and, optionally after granulation with a suitable

granulation {iquid, drying and milling, optionally mixed with suitable binder(s)

disintegrant(s), lubricant(s), flavouring agents, colours or other suitable agents and

formed into a suitable immediate release part of the composition. The immediate

release part can be formed by compression info a separate layer of a layered tablet or
35 as the outer layer of a dry-coated tablet.
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The glucocorticoid may also he embedded in a swelling hydrophilic gel matrix from
35  which the glucocorticoid is released by diffusion through and erosion of the matrix.
Such matrices usually comprise modified cellulose material such as for instance
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the purpose of making it possible to obtain a pharmaceutical, cosmetic and/or foodstuff

composition, which have acceptable technical propetties.

Examples of suitable excipients for use in a compaosition or kit according to the
35 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
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30  starch, pregelatinized starch, sucrose, sugar etc.

Specific examples of disintegrants are e.g. alginic acid or alginates, microcrystalline
cellulose, hydroxypropyl cellulose and other cellulose derivatives, croscarmeliose
sodium, crospovidone, poiacrillin potassium, sodium starch glycoiate, starch,

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



Use of a conposition or a kit according to the invention In another
separate aspect, the invention relates to the use of a first and a
second anowpto@fiopRe or nore glucocorticoids for the pripaf@bisR4405 a
pharmaceutical conposition or kit as defined herei nbefore the
treatment of a glucocorticoid defici en?@y 35di sorder and to provide a
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profil e ofawsorptiorsethahoing aderty, syenisfol rRodiikireRedss aicst r at i on of
conposition C 30Figure 8 shows results from Exanple 19. The pl asma
concentration-time profile of cortisol follow ng a single dose
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2005/ 1022 A1 FOTPqsition @s¢saing bothg dnveniien (cpparhiprerepd). '%Wﬁ%‘%l?%@ﬁr injcsdshe
acetate, ttu@s@in @ﬂﬁb!@ bfdpeniek @Y. witH Pbspett thagtehd\Ry BRESYEMAESNe or more
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concergsr atth®ond ormoprgiidob@ticdids for immediate release. The coating may also be
applied in order to mask any unsuitable taste of the one or more glucocorticoids. The
coating may be applied on single unit dosage forms (e.g. tablets, capsules) or it may be
applied on a polydepot dosage form or on its individual units.

30  Suitable coating materials are e.g. methylcellulose, hydroxypropylmethyiceliulose,
hydroxypropylcellulose, acrylic polymers, ethylceliulose, cellulose acetate phthalate,
polyvinyl acetate phthalate, hydroxypropyl methylcellulose phthalate, polyvinylalcohol,
sodium carboxymethylcellulose, cellulose acetate, cellulose acetate phthalate, gelatin,
methacrylic acid copolymer, polyethylene glycol, sheliac, sucrose, titanium dioxide,

35 carnauba wax, microcrystalline wax, glyceryl monostearate, zein.
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fol I ow ng T%e a ount'S of cyclodeﬁnn comr;la%und to be used may vary with its solubility and the
concentration of hydrocortisone. It is, however, desirable that the amount of
cyclodextrin compound is 0.5 to 4.0 moles, preferably 2.0 to 4.0 moles, as much as the
mole of hydrocortisone.

30
Method aspect
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
glucocorticoid deficiency disorder.

35



Chem cal substance Manuf acturer Acetone USP/ NF Bet anet hasone USP/ NF
Cal ci um phosphat e USP/ NF Car boxynetyl cel | ul ose USP/ NF Chitosan

gl ut amat e WHRedh0226f ospovi done USP/ NF  Et hyl cel | ul ose Wohd¥a00s/004400
Hydrocorti sone Ph. Eur., Qual. D Aventjis, Switzerl and (by

Apot eksbol aget) Hydrocorti sone acet at p:
Glucocorticoid deficiency disorders, to be treated according to the invention may be a

primary, a secondary, or a tertiary adrenal insufficiency. Any other medical condition, in
which chronic glucocorticoid administration is indicated, can also be treated according
to the invention such as, e.g., systemic inflammatory diseases as inflammatory bowel

5 disease, rheumatoid arthritis as well as other systemic rheumatoid diseases.

In a separate aspeci, the invention relates to a method for treating a subject suffering
from a glucocorticoid deficiency disorder, the method comprises administering to the
subject a first effective amount of one ar more glucocorticoids that leads to a fast rise in
10 the glucocorticoid serum level and a second effective amount of one or more
glucocorticoids that leads to an effective serum concentration of the one or more
glucocorticoids during an extended period of time of at least about 8 hours.

The first and the second effective amount of the one or more giucocorticoids may be

15 administered substantially simultaneously (i.e. within a time period of at the most 10
min, preferably within 5 min) or sequentially {with a time span of from about 10 min to
about 1 hour).

By administration of the first and the second amounts of the one or more
20  glucocorticoids, the following serum levels are obtained (expressed as hydrocortisone):

within 45 min preferably within 30 min or within 20 min after administration of the first
effective amount of the one or more glucocorticoids the serum level is at least about
200 nmolfl,

25
about 2 hours after administration of the first effective amount of the one or more
glucocorticoids the serum level is in a range of from about 200 to about 1000 nmol/i
preferably in a range of from about 400 to about 700 nmolf,

30  about 6 hours after administration of tlie first effective amount of the one or more
glucocorticoids the serum level is in a range of from about 200 to about 600 nmoif.,,
preferably in a range of from about 200 to about 400 nmol/l,

about 10 hours after administration of the first effective amount of the one or more
35 glucocorticoids the serum level is in a range of from about 50 to about 400 nmol,
preferably in a range of from about 100 to about 300 nmol/l,



USP/ NF  Hydrocortisone 21- hem succi nate sodi um Ph. Eur Aventis,
Switzerland (by Apoteksbol aget) 2-0H propyl -p-cycl odextrin

Hydr oxypr owyl0@iayd€el | ul ose USP/ NF Lact ose USP/ NF Lt s605/004400
anhydrous USP/ NF Levonent hol USP/ NF
2005/ 102271PCT/ EP2005/ 004400 32 Magnes?aum stearate Magnesium stearate

Ki ssei, Japan Ment hol

about 14 hours after administration of the first effective amount of the one or more
glucocorticoids the serum level is at the most about 300 nmol/l, preferably at the most
about 200 nmol/l such as in a range of from about 50 to about 200 nmolf,

about 18 hours after administration of the first effective amount of the one or more
glucocorticoids the serum level is less than about 100 nmol/l, preferably less than

about 50 nmol/l.

10 In order to obtain a serum profile that - at least during specific time periods such as,
e.g., in the morning - mimics that of a healthy subject such as a human, the first and
the second effective amount of the one or more glucocorticoids are administered at
wake-up in the morning between about 4am and noon such as, e.g., between 5am and
noon, hetween 8am and 10am, between 6am and 9am, between 6am and 8am.

15
The serum level obtained after administration of the first and the second amount of the
one or more glucocorticoids mimics in a time period corresponding to from about 0.5-1
to about 6.5-7 hours after administration of the first effective amount of the one or more
glucocorticoids the serum level of cortisol of a healthy subject in the morning from 6am

20  to noon, and normally a 3 hours substantially glucocorticoid-free serum level is
obtained daily in a time period of from about 10pm to about 8am.

The first and the second effective amounts are administered in the form of a
pharmaceutical composition or kit as defined herein. Normally, the first and the second
25  amounts should be administered to the subject in the moming in a fasted state (i.e. no
intake of food at least 4 hours before administration and at least 0.5-1 hour after
administration and, if the composition of a component of the kit is in the form of a
tablet, it is recommended to take the composition together with water such as, e.g., 50-
300 ml of water or about 200 ml.
30
Use of a composition or a kit according fo the invention
In another separate aspect, the invention relates to the use of a first and a second
amount of one or more glucocorticoids for the preparation of a pharmaceutical
compasition or kit as defined hereinbefore the treatment of a giucocorticoid deficiency
35 disorder and to provide a serum level as defined herein.



USP/ NF  Met hocel E5 Hydro)rypropyl -nethyl cellul ose Dow Chem cal s,
USA (by Col orcon) Methocel (r) KV 100 LV USP/ NF Dow Chem cal s, USA (by

Col or con) Wbhonsgihysi al | i ne cel l ul ose, AvicelO P1l-1-102 dd5hidoshbdcoo
Corporation Paraffin powder USP/NF PEG 300 USP/ NF PEG 6000

Pol yet hyl ene gl ycol Svenska Hoechst ABPEG 400 Pol yet hyl ene gl ycol
Fl uka, Sw ngeé'nldgqgﬁg{"eegni sol one USP/ NF Pol yox WSR 301
Figure 1 shows results from Example 6. In vivo plasma profile. Extended release tablet,
7 mm diameter, medium compression force, 20 mg hydrocortisone, oral administration.
Subiject has the endogenous glucocorticoid secretion suppressed by synthetic

5  glucocorticoids.
Figure 2 shows results from Example 6. Dissolution profile of IR-ER tablet

Figure 3 shows resulis from Example 11. In vivo plasma profile. Extended release

10 tablet, 7 mm diameter, medium compression force, 20 mg hydrocortisone, oral
administration and mucoadhesive thin-layer film 10 mg hydrocortisone, buccal
administration. Subject has the endogenous glucocorticoid secretion suppressed by
synthetic glucocorticoids.

15 Figure 4 shows results from Example 12. In vivo plasma profile. Extended release
tablet, 7 mm diameter, medium compression force, 20 mg hydrocortisone, oral
administration and solution of 10 mg hydrocortisone in 200 mi of water, oral
administration. Subject has the endogenous glucocorticoid secretion suppressed by
synthetic glucocorticoids

20
Figure 5 shows results from Example 18. The plasma concentration-time profile of
cortisol following a single dose administration of composition A

Figure 6 shows results from Exampie 18. The plasma concentration-time profile of
25  cortisol following a single dose administration of composition B ‘

Figure 7 shows results from Example 18. The plasma concentration-time profile of
cortisol following a single dose administration of composition C

30  Figure 8 shows results from Example 19. The plasma concentration-time profile of
cortisol following a single dose administration of film A. Non-mucoadhesive thin-layer
film, 6 cm? 10 mg hydrocortisone, buccal administration. Subject has the endogenous
glucocorticoid secretion suppressed by synthetic glucocorticoids.

35  Figure 9 shows results from Example19. The plasma concentration-time profile of
cortisol following a single dose administration of film B. Non-mucoadhesive thin-layer



Pol yet hyl ene oxi de Dow Chemicals, USA Silicon dioxide, colloidal
USP/ NF  Sodi um al um nium silicate USP/ NF Sodi um di hydrogen phosphate

NaH2PO4. 2 woladdnonefli um stearyl funmarate USP/ NF  Sor bi typ@ir/deSsMr00
Starch 15000, Col orcon UK Pre-gelatinised starch Col orcon UK Sugar

USP/ NF  Sugar/starch seeds USP/NF Tal¥®
film, 6 cm?, 11.2 mg hydrocortisone acetate, buccal administration. Subject has the
endogenous glucocorticoid secretion suppressed by synthetic glucocorticoids.

Figure 10 shows resuits from Example 20. The plasma concentration-time profile of

5  cortisol following a single dose administration of composition A. Muocadhesive thin-
layer film, 10 mg hydrocortisone, buccal administration. Subject has the endogenous
glucocorticoid secretion suppressed by synthetic glucocorticoids

Figure 11 shows results from Example 20. The plasma concentration-time profile of

10  cortisol following a single dose administration of composition A. Mucoadhesive thin-
layer film, 10 mg hydrocortisone, buccal administration. Subject has the endogenous
glucocorticoid secretion suppressed by synthetic glucocorticoids

Figure 12 shows resulits from Example 21. The plasma concentration-time profile of
15  cortisol following a single dose administration of-composition C. Mucoadhesive rapid-

release tablet, 10 mg hydrocortisone, buccal administration. Subject has the

endogenous glucocorticoid secretion suppressed by synthetic glucocorticoids

Figure 13 shows results from Example 22; dissolution curves of composition C from
20 Example 21

Figure 14 shows results from Example 22; dissolution curves of composition A from
Example 20

25  Fig. 15 shows a target in vitro release of hydrocortisone (HC) from a combined IR/ER
product. IR part: 30% of total dose; ER part: 70% of total dose; IR part: Releases >90%
within 20 minutes, target: 100% as fast as possible (within 15 minutes); ER part; 90%
with constant rate during 14-16 hours (In this example 15 hours). The remaining 10%
will be released at a lower rate. The cumulative release is shown.

30
Figure 16 shows the same release as in Fig. 15 but here given as release rate (%
released per hour)

Figure 17 shows a target in vitro release of hydrocortisone (HC) from a 15% IR and
35 85% ER combined IR/ER product; IR part: 15% of total dose with 50% released in 40
minutes. The rest is released within 75 minutes; ER part fast: 85% of total dose of



USP/NF Triethyl citrate USP/NF Xylitab 300 Xylisorb 300 Xyrofin
Kot ka, Finland (Danisco Sweeteners Ltd, UK Xylitol USP/NF Roquette,
France Mawbaas/io22¥he in vivo experinents reported her aigr/mwe68/004400
carried out on healthy volunteers. At q 5pmand 11 pmthe day before
adm ni stration of the test corrpositior;l”, t he endogenous corti sol

secretion was, naral Wl Stirati . QRO

bet amet hasone. w%%%%g%l%ggfggfﬂ%%déﬁfgé I%rﬁgﬁféﬁ?@ta‘?{c%o%ggi/% <|)fon
was adni nitetebdasg of whigh 0y rejenser dudng24 hotus (toe (ast elad lewariete)i n f ast ed
state and were not allowed to take any food until noon. In the case a
tablet is administered, it is ingested together with 200 m. of water.
The test dddd§siPIVdA tergetin Hitfﬁi"é'f"g?ee‘d hyeroaRiEseng (Hiv B ;gpmphesdRER

day folsl owréduct. IR psiGD%s 86totiNdede; BRIMAAISTNG G5 tofd] d6S: OR bhig:0% of total

ion., Ex I , 10P ' | et. I ' h
ol Ucocor t455F AB.60% PEASRUR “PRMBH- DR "Liel AR L LR f BU R RGBT ous
matrix frdastwboos of tore dg$a1gffn'ﬂﬂuﬂgoefoisd§!bas€deiueia§§td hbyrs dfhk fresd iaba lowEhe
t t o )
eotor AP M LR AP bl )0
rest at a lower rate

10
Figures 19 and 20 are illustrations of different administration sites within the oral cavity
The invention is further illustrated in the following non-limiting examples.
15  Materials
The materials used in the following examples were
Trade name Chemical substance Manufacturer
Acetone USP/NF
Betamethasone USP/NF
Calcium phosphate USP/NF
Carboxymetylceliulose USP/NF
Chitosan glutamate USP/NF
Crospovidone USP/NF
Ethylcellulose USP/NF
Hydrocortisane Ph. Eur,, Qual. D Aventis, Switzerland (by
Apoteksbolaget)
Hydrocortisone acetate USP/NF
Hydrocortisone 21- Ph. Eur Aventis, Switzerland (by
hemisuccinate sodium Apoteksbolaget)

2-OH-propyl-B-cyclodextrin

Hydroxypropylmethylcellul | USP/NF

ose
Lactose USP/NF
Lactose anhydrous USP/NF

Levomenthol USP/NF




Lactose30 g Paraffin powder20 g Sodi um alum niumsilicate20 g 20is

dry m xed and granul ated with a 5% et hanol
cel I ul ose JBeomAbpRSS is forced through a sieve,
m xed Wi th Cal ci um phosphate40 g 25and finally with

sol ution of ethyl
dri ederiirbBoA0H

Magne5| um

stearate3 g The nixture is compressed $nto tablets containing 20 ny

of hydroc
tabl et we

Lﬁlln t\f\lﬂ\f\ﬂ\lﬁ

‘Méﬁn%ﬂég- T@éré@o TI -

éJ el Sé?aéatgoat gg sgal' fjﬁpg wat er

suspensi orf\flemlnulal n| ng HydrochiSF?lﬁBne 21 hem succi nat e sodi unt0%
bl et Copee R NP o ™ D e R | 24
Exanpl e 2| Tabl et coat ed with @llulrlmegr-l nsol ubI ébsf ?Dlmoooht aining a
Fﬁ;te-}cgrgo“g%ré%éévﬁswﬂkgﬁm%lgil%%o ubilg FTiilrlnpl:orﬂ al ni ng a ‘pore-form pg
substance, The tablet is further coated with [dbGelercogol ubl e film
(IEISSJ; glcglr'? sioneryZlII eem”suucm niat e gg(rjlt ]u(r:rglougﬁl){) ﬁ&qlgﬁt%}%ﬂ%:bﬁgigm 0
Tal c5g I\/ag:"r‘l@l@lﬁﬁs‘toéar ate2 g are dry mixed and conpressed into
tsg(t:l)! 5;1$ug|cﬁ1§ar§g regtjné ggncave @E:éﬁ;tsl \7\AU'ItIE f);;/el | ed gglc::azeuli%“m
Appr oxi matREG 880 et wei ght  10[3/SRYNF

PEG 8000 Polyethylene glycol Svenska Hoechst AB

PEG 400 Polyethylene glycol Filuka, Switzerland

Prednisclone USP/NF

Polyox WSR 301 Polyethylene oxide Dow Chemicals, USA

Silicon dioxide, colloidal USP/NF

Sodium aluminium silicate | USP/NF

Sodium dihydrogen NaH;PO4-2 H,O

phosphate

Sodium stearyl fumarate | USP/NF

Sorbitol USP/NF

Starch 1500®, Colorcon
UK

Pre-gelatinised starch

Colorcon UK

5

Sugar USP/NF

Sugar/starch seeds USP/NF

Talc USP/NF

Triethyl citrate USP/NF

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

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 hetamethasone.



The tablets are coated with an acetone suspensi on of Ethyl

cel | ul ose5% Sugar mcronized to a particle size < 10 gnil0% 20unti |
each t abl eyocassrbes1 a coati ng of about 40 ng. The tabl alcg/@bayshoibher
coated with a water suspension cont ai ni_ng Hydrocorti sone

21- hem succi nate sodium 10 % % Hydroxypropyl nethylcellul ose, 6

cps Talc Wibs%?ﬂgbsﬁnﬂ?w%‘&@rﬁm@%dﬂ Q%ﬁ@té&%lﬁ% g@ﬂt}aglls%er{éﬂ g

of hydrocortisone em succli nate so | u
matri x t abPeed siatsandersinet aliowgd daxtake agy fopd ruaiﬂmopn dn g casaerteiletiabl et

that is drydreifisteRs, Msllhg&té‘d)@bétﬁg' MMO%'rHI'd?%aEé?eTFMBEt daﬁngbgsﬁon is
gl ucocorticoid for inmediate rel ease. drocorti sone2 Sodi um

al uni ni um m'P'éfafeéil@“@eewrﬁ@@éﬂQezzwweﬁﬁzﬁﬂﬂews@amm@swn of

Hydr oxygpr ogndlogémiub glueetdridobsacrdiidncps80 g are ni xed and granul at ed
wi th ethanol. The wet mass is forced through a sieve, dried and

mlled. To the dry m xture is added 5 Tal c5g Magnesi um stearate2 g
Examples

Example 1
10  Porous matrix tablet releasing the glucocorticoid by diffusion

The following example relates to a porous matrix from which the glucocorticoid is
released by diffusion. The matrix is coated with a film containing a readily water-soluble
glucocorticoid for immediate release.

16
Hydrocortisone 2049
Lactose ' 30g
Paraffin powder 2049
Sodium aluminium silicate 209

20  is dry mixed and granulated with a 5% ethanol solution of ethyl cellulose

The wet mass is forced through a sieve, dried, milled and mixed with
Calcium phosphate 40g

25  and finally with
Magnesium stearate 39

The mixture is compressed into tablets containing 20 mg of hydrocortisone using 7 mm
round concave punches. Approximate tablet weight 140 mg.

30
The tablets are coated with a water suspension containing
Hydrocortisone 21-hemisuccinate sodium 10 %
Hydroxypropyl methylcellulose 3%
Talc 10 %

35  until the coating on each tablet contains 6.7 mg of hydrocortisone 21-hemisuccinate
sodium.



After mxing for about 2 mnutes the mxture is conpressed into
extended rel ease tablets using 7 mmround flat punches. Each tabl et
cont ai ns 2Qoosdlzydr ocorti sone 10and has an appr oxi meger/tmilsebi400
wei ght of 117 ng. HydrocortisonelO0 g Lactosed40 g Hydroxypropyl

net hyl cel ful ose, 6 cps5 g 15 are dry mi*ed and then granul ated with
water. The wet mass is forced through a sieve, dried and mlled. To
the dry mass is added Pol yvinyl pyrol i done cross-I|inked5g 20 After
m xi ng i s B¥RmepleMagnesi um stearatel g and nmixing is continued during
anot her 2 gﬁ,@w% j ut
61 ng of tﬁmgaﬁé?%ggﬁ%eé&g@ﬁ)ﬁlﬁgggc e ?égﬁig}?&e e%tﬁs]%tta | et
using a Manesty DryCot aTnt abl eti ng machi ne equi pped with 9 mm round

concaves pumemﬁowﬂ@ @xd?ﬁ;ﬂé %ﬁ@@foeﬂtab@i/@@t 16 @Batal With AQuaiEH-iRdoluble film
hydrocorti sone. containing a mxture of pellets

e | e SHTETTGA JEIE GRS SHRP e ol GALEY Feulh & paferehidble
pel | et s Suardontairtinghths padsf théighret@ticdl b intnédiateamdlcé@. WO

2005/ 102271PCT/ EP2005/ 004400 36 are first coated in a fluidised bed
equi pped with a Wirster colum w th an et hanol /acetone 40/ 60 sol ution
of Ethyl clydrodoniond@idpestsioitateetdiyin citrate0.4 %ag a coating

t hi ck Glﬁ#‘%j&f@’@? and then further coated w

et hanol / ace%one Sol ution of Hydrocortisone5 %QQOHydroxypropyl
met hyl cel ITHl®se 6 cpsl %to a weight gain of approxigmtely 25 %

Magnesium stearate 24
are dry mixed and compressed into tablets containing 20.1 mg of hydrocortisone 21-
hemisuccinate sodium using 6 mm round concave punches with bevelled edges.

15 Approximate tablet weight 103 mg.

The tabiets are coated with an acetone suspension of

Ethyi cellulose 5%

Sugar micronized to a particle size < 10 pm 10 %
20  until each tablet carries a coating of about 40 mg.

The tablets are further coated with a water suspension containing

Hydrocortisone 21-hemisuccinate sodium 10 %
Hydroxypropyl methylcellulose, 6 cps 3 %
25 Talc 10 %

until the outer coating on each tablet contains 6.7 mg of hydrocortisone 21-
hemisuccinate sodium,

Example 3
30 Hydrophilic matrix tablet

This example relates to a hydrophilic gel matrix tablet that is dry coated with a coating
containing the part of the glucocorticoid for immediate release.

356 Hydrocortisone 209
Sodium aluminium silicate 15 ¢



Usi ng the sane equi pnent the pellets are further coated with an

et hanol / acet one 40/ 60 15sol ution of 20 Ethyl cellul ose 10 cps

Hydr oxypr ogplodsaibsvyl cel | ul ose 6 cps Triethyl citrate tod@E/EQadsoddoo
t hi ckness of 20 gm 5% 1.5%0.3% IR pellets Sugar/starch seeds,

di aneter 0.25-0.35 mmL kg 25 are coat etPin a fluidised bed equi pped
with a Wir suspensi on cont i ng
Hydr ocorti E%tﬁéx@%pﬁ%ew&gq@oas%&g di umlo % 30Hydr O%gr opy!l

met hyl cel | ul ose, 6 cps3 % Tal clO%to a wei ght gain of approximately

75 % are/MxEBHHY raHulatEBmH}ﬁleltrféhél ‘?9@&/@1‘ Ls ?ché}Hthfu?h a |Siewe crried
IR pellets

hydrocortisone (ap r oxi mat el ) 35and an anount o

cont ai ni ng@nelmile ‘i’rdp FEHWdF@leslaéiQﬁ 21 heni succi nate WO

2005/ 12 714€T/ EP2005/ 004400 37 sodi um (approxi matelgy 70 ng) are
filled int[ﬁ hard gel atine capsules size No 2 in a two-station

capsul e-f i VPSMSUTRIRPRAE Exanple 5 5 Two-layered t&f ets This exanpl e
relates to a two-layered tablet conprising a hydrophilic gel matrix

tabl et for xtende ich,a further r is ressed

cont ai ni n(f‘ TEMHaF flor@go'fetgm@“{%@m@%ﬂ’ﬁt%%fsqmm?fesisﬁﬁégq %Tt%nqpﬁg{}g@%see. 10

Hydr ocor t i sbletsaiing 7 mm round flat punches. Each tablet contains 20 mg of hydrocortisone
10 and has an approximate tablet weight of 117 mg.

Hydrocortisone 10 ¢
Lactose 40g
Hydroxypropy! methylceliulose, 6 cps 59
15
are dry mixed and then granulated with water. The wet mass s forced through a sieve,
dried and milled. To the dry mass is added
Polyvinylpyrollidone cross-linked 5¢g
20  After mixing is added
Magnesium stearate 19

and mixing is continued during another 2 minutes.

Dry coated tablets are made by compressing about 61 mg of the tablet mass above

25  around each extended release tablet using a Manesty DryCota™ tableting machine
equipped with 8 mm round concave punches. The press-coated layer contains 10 mg
of hydrocortisone.

Example 4
30 Capsules containing a mixture of pellets for immediate (IR pellets) and extended
release (ER pellets)

ER pellets
Sugar/starch seeds, diameter 0.25-0.35 mm 1kg
35



Sodi um al um nium si licatel5 g Hydroxypropyl methylcellul ose, 60 cps80
g is granulated with ethanol. The wet mass is forced through a sieve,
dried and wphb@do3p To the dry mi xture is added Tal c5¢dYagnasiobdno
stearate2g 20 After mxing for about 2 mnutes the mxture is at a
| ow conpression force conpressed into $oout 117 ng tablets using 8 mMm
round fl at i £ 1.00,+Af - i abl etting
machi ne. E%rgg&tqgg?[g? ﬂ“c%ﬂ@%‘%%i%% i?@ |'8?94r|]t§g r\gggg}r@?i@gﬁh .“% e
Hydr ocor t | ebarolfgcejorrs4W/eQR sejetiondy Hydr oxypr opyl net hyl cel | ul ose, 6
cps5 g are dry mxed and then granulated with water. The wet mass is
forced through a sieve, dried and mlled. 30 To the dry mass is added
Pol yvi nyl p?tlh%lqelllﬂ%??eﬂb?i’@ss-l i nked5 g After nixing %% added Magnesi um
st ear at®el Picdhmbiftatd Xi ng i s continued during anothgge? mnutes. WO
2005/ 102271PCT/ EPZ(I}’O /004400 38 Two-| ayer tablets are nade by filling
about 61 i JCFHRBINFRAFSID 2hUtGF ¥Ry dr ocorti sone) of the tablet mass
on top of the |oosely conpressed tablets above in the second station
of the tablettin chine. 5 Ex |l e 6 ER ets. per tabl et
Hydr ocor t i%&b%ﬁjfggrl\@ap?gd@ﬁk%&%’@%ﬁiw?% @@@%& al line
cel | ul ose, Halrowetisong PH- 10298 5 %

10 Hydroxypropyl methylcellulose 6 ¢ps 1%

to a weight gain of approximately 25 %.

Using the same equipment the pellets are further coated with an ethanol/acetone 40/60
16  solution of

Ethy! cellulose 10 ¢cps 5%

Hydroxypropyl methylcellulose 6 cps 15%

Triethyl citrate 0.3%
20

to a coating thickness of 20 um.

IR pellets

Sugar/starch seeds, diameter 0.25-0.35 mm 1 kg
25

are coated in a fluidised bed equipped with a Wurster column with a water suspension

containing

Hydrocortisone 21-hemisuccinate sodium 10 %
30  Hydroxypropyl methylcellulose, 6 cps 3%

Talc 10 %

to a weight gain of approximately 75 %.

An amount of ER pellets containing 20 mg of hydrocortisone (approximately 140 mg)
35  and an amount of IR pellets containing 13.4 mg of hydrocortisone 21-hemisuccinate



Starch 1500(r), Colorcon UK16 Silicon dioxide, colloidall Magnesium
stearatel 15 All materials, except for magnesium stearate, were dry
m xed unt iywoheiagRREOUS. I\/agnesi um st earate was added gigdyEP2405R61480S
continued during another two mnutes. The powder bl end was conpressed
into 200 ng tablets using 8 mmround ncave punches. The tabl ets had
a nmean ta
103 kp. o) EpBthiniclf 76 Mol ity iRl ElURCLIR RSN Adlipe,
The tabl et%ﬂﬁé’r@l’&ﬁ%‘ﬂl%@amm% respect to dissolution rate using USP
Di ssol uti on Apparatus No 2, paddle, with 500 m sinulated intestinal
fluid w thout enzyrres and a stirring rate of 50 rpm Sanples were
wi t hdr awn EXaMplEPerent tines and anal ysed for 25hydrocortisone by
HPLC. Bhe Twelsjerdce@blets for three individually analysed tablets
were: Time 1 h 3h 5h 7h 9h 11 h 13h 15h % di ssolved 7 24 41 58 70 83
90

This example relates to a two-layered tablet comprising a hydrophilic gel matrix tablet

for extended release on which a further layer is compressed containing the part of the
glucocorticoid for immediate release.

10

Hydrocortisone 204g

Sodium aluminium silicate 159

Hydroxypropy! methylcellulose, 60 cps 80g

is granulated with ethanol. The wet mass is forced through a sieve, dried and milled.
15

To the dry mixture is added

Tale 5g

Magnesium stearate ‘ 2g

20 After mixing for about 2 minutes the mixture is at a low compression force compressed
into about 117 mg tablets using 8 mm round flat punches in the first station of a two-
station tabletting machine. Each tablet contains 20 mg of hydrocortisone.

Hydrocortisone 10g
25 Lactose 40 g
Hydroxypropyt methylcellulose, 6 cps 5g

are dry mixed and then granulated with water. The wet mass is forced through a sieve,
dried and milled.

30 Tothe dry mass is added
Palyvinylpyrollidone cross-linked 5¢g

After mixing is added
Magnesium stearate 1g
35 and mixing is continued during another 2 minutes.



95 The extended rel ease tablets were tested in human
volunteers. Figure 1 shows the 30results obtained. In a fluidised bed
equi pped wybhog Wt er colum the ER tabl ets are coat agwibs@oes er
suspensi on contai ning 39 Hydrocortisone2 % Hydr oxypr opyl

met hyl cel | ul 0se0.7 % Tal c2% 5unti| the¥8coating on each tabl et

contains 7 i : ' [.S: ' ' | v
and di ssol LI sfer GUELDIELE B find Mot 8F e Bohdink8RlgTha o thaEonts Ry
di ssol ut i o thsf tahlgtimees e top thadposehveconwatssdd tabligiealsoviedn theearonidrstation
Figure 2. gfqhgfég@gjng madfinke. containing an i medi ate rel ease (IR)

tabl et and an extended release (ER) tablet IR tablets for oral or
subl i ngual use: My per tabl et Betanethasone 0.4 Xylitab0300a 40
Lact os& angnaiiglds USP/ NF 5 M crocrystalline cellul ose USP/NF 10
Crospovl done USP/ NF 4

ER tablets
Mg per tablet

Hydrocortisone 20

10 Methocel® KV 100 LV 64
Microcrystalline cellulose, Avicel® PH-102 98
Starch 1500®, Colorcon UK 16
Silicon dioxide, colloidal 1
Magnesium stearate 1

15
All materials, except for magnesium stearate, were dry mixed until homogeneous.
Magnesium stearate was added and mixing was continued during another two minutes,
The powder blend was compressed into 200 mg tablets using 8 mm round concave
punches. The tablets had a mean tablet height of 4.25 mm and a mean crushing

20  strength of 10.8 kp. The average content of hydrocortisone was 19.3 mg per tablet.

The tablets were analysed with respect to dissolution rate using USP Dissolution

Apparatus No 2, paddie, with 500 ml simulated intestinal fluid without enzymes and a

stirring rate of 50 rpm. Samples were withdrawn at different times and analysed for
25  hydrocortisone by HPLC. The median results for three individually analysed tablets

were.

Time 1h |[3h 5h 7h 9h 11h [ 13h 16 h
% dissolved 7 24 41 58 70 83 a0 95

The extended release tablets were tested in human volunteers. Figure 1 shows the

30 results obtained.

In a fluidised bed equipped with a Wurster column the ER tablets are coated with a
water suspension containing



Sodi um stearyl fumarate 1 Water gqs a Direct conpression xylitol from
Dani sco Sweeteners Ltd UK 25 Dry m x | actose and microcrystalline

cel | ul ose. whi:s&naby91 bet amet hasone in a small anmount of pElEHERE400

di sperse the solution over the powder blend. Mx and dry. Add Xylitab
and crospovi done and diy mix until the3lend i s honbgeneous. Add

sodi um ste ate and continue bl endi ng for ot her 2 m nutes.
30C0rrpress%{% Qor{]%ﬂé to tablets in a tablet press %23 ng 6 mmround
concave puriydieyprdeR melblieelsiosky per tabl et Bet an#lhésone0. 8 35

Met hocel K300 Prem um LV CRb65 Mcrocrystalline c L/ul ose USP/ NF70

40 Col | oi dal silicon di oxi de Magnesi um stearate b Dow Chem cal
Company 5 Blend all materials, except for magnesium stearate, until
honogengeougntil the@oftitidt &péeﬁ:h%%&rconfgnﬁr? g o Risypa. st earat e and

bl end for another 2 mnutes. Conpress t0 tablets in a tablet press
equi pped with 7.5 mmround concave punches. 10Package one IR tabl et

g(]d olne gRl'ﬁe&tUaﬁhg istagidly dissaibihy aﬁ@ﬁisgcﬂ@lﬂ)lnﬁ@ @tetvﬁtfhﬁllbisafhiﬁufés kit.
anpl e it contai i ate rel ease il man
ext ended r BICHOLRTYE ‘SF’&H?%“T&%‘? “F‘?WerPéﬁ'feo?D &Tﬁ%ﬁ’i?@t‘%%ﬁ%dﬂ Fgviere
oral cavity: % by wei ght Predni sol one0. 75
10 Example 7
Kit containing an immediate release (IR) tablet and an extended release (ER)
tablet

IR tablets for oral or sublingual use:

15 Mg per tablet
Betamethasone 0.4
Xylitab®300° 40
Lactose anhydrous USP/NF 5
Microcrystalline cellulose USP/NF 10

20  Crospovidone USP/NF 4
Sodium stearyl fumarate 1
Water gs

® Direct compression xylitol from Danisco Sweeteners Ltd UK
25
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.
Add sodium stearyl fumarate and continue blending for another 2 minutes.
30  Compress the blend to tablets in a tablet press using 6 mm round concave punches.

ER fablets:
Mg per tablet
Betamethasone 0.8
35 Methocel K100 Premium LV CR® 65

Microcrystalline cellulose USP/NF 70



PEG 400 USP/ NF2 Met hocel E5, Dow Chemical 4 20Xylitol, Roquette
Francel Waterup to 100 Met hocel was added to approxi mately 90% of the

total anouyb 8fs/@di5iilled water and stirred with a magngidEpddsion 66
until Methocel was conpletely dissolved. PEG 400 was 25added under

continued stirring, followed by xylitofnd prednisol one. Water was

added to fj ; i : stirring was confinued during four hours.
330 ul of Fﬁ@'%%ﬁﬂ%%&awg% pi petted into 1% mm di aneter flat-bottoned

PVC bl i st eMagnssiien siegiat¢ ons were allowed td dry at roomtenperature
over night and the blister packs 30were sealed with heat-seal
| acquered alum niumfoil. ER tablets: My per tablet Prednisolonel.5
35 Met hocel PRYGGepGhEamMPEY CRO65 M crocrystal line cel | ul ose USP/ NF70
WD 2005 102271PCT/ EP2005/ 004400 41 Col | oi dal silicon dioxide I
Magnesi um st earate. 5 Pow Chem cal Conpany 5 Blend all materials
except. for Bf?agﬁ@maéﬁﬂag BXFR1 BT Maarea SiFBGin datldomeoanaqus i Fdiabiecer .
Then add nmixeesinemagt amigatsium rtbabdte and Bi@ﬁcrt] fﬁ;@tg&lﬁérz?mmum& €8mpfeRE Ry €SS
to tablets,in,a tablet press.eqyi Wit mm r ound concave
punches. 16#3%&[5533%)[?1%” ???qlﬁ'%%ﬁlmﬁtgt%gsrmﬁ’r{au%qﬁwﬁﬁ'q%"B\c #to0 obtain a
suitably designed kit. Exanple 9 Kit containing an i nmedi ate IreI ease
(IR ol L l tablet 15 . .
@ %%’éel%hégﬂ ﬂ@%b?e?a:ﬁ&é{‘:@%egq%%&gﬁ?%ﬁ{a&ﬁ%s:ﬁﬁe& package % ti’intamaklt.

sol ution: I SOl one ace

Example 8
Kit containing an immediate release (IR) film and an extended release (ER) tablet

15 Thin films for administration to the oral cavity:
% by weight

Prednisclone 0.75
PEG 400 USP/NF 2
Methacel E5, Dow Chemical 4
20  Xylitol, Roquette France | 1
Water up to 100

Methocel was added to approximately 80% of the total amount of distilled water and
stirred with a magnetic stirrer until Methoce! was completely dissolved. PEG 400 was

25  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
30  were sealed with heat-seal lacquered aluminium foil.

ER tablets:
Mg per tablet
Prednisolone 1.5
35 Methocel K100 Premium LV CR® 65

Microcrystalline cellulose USP/NF 70



Menthol 1.2 ng 20Sterile water5 m Make a solution and fill into a

nmoi sture tight alumniumfoliated sachet. Package one sachet and one
ER tabl et g 08y@ha suitably designed kit. 25 Exanpl epchQesshés/ooss00
containing an imedi ate rel ease (I R) sublingual spray and an extended
rel ease (ER) tablet 30Sublingual spray4bf hydrocortisone: ng/m

Hydrocorti t Lar boxymet yl cel | uj ose0.8 (0.08%
2- OH propy ﬁ&%gdﬁgﬁ%%eog c|’n40 36 PEG 3005 I\/int hol 0.3 WD 200%/ 102271

PCT/ EPZOOSMBW&@EI@@ bitol 12 Levonenthdl 2.0 NaH2PO4.2 H20 2

Water s Dissolve hydrocortisone acetate in a small anmount of water.

Mx with 2-0H propyl -3cycl odextrin, let stand for 1 hour. Add

car boxynet yPe#OhamsabCanea™ x. Add PEG 300, nenthol, sorbitol,

| evonerg hol and NaH2PO4 2 H20. Add water up to final volune. D spense

into a spr@y ? hat delivers 0.58 ml per dose (5 ng. of

hydrocort i aﬁ&g)al ma enas except for magnesium stearate, until homogeneous in a suitable
mixer. Then add magnesium stearate and blend for another 2 minutes, Compress to

tablets in a tablet press equipped with 7.5 mm round concave punches.

10 Package one IR film blister and one ER tablet to obtain a suitably designed kit.

Example 9
Kit containing an immediate release (IR) oral solution and an extended release
(ER) tablet
15
Oral solution:
Prednisolone acetate 0.9 mg
Sorbitol 60 myg
Menthol 1.2mg
20  Sterile water 5mi
Make a solution and fill into a moisture tight aluminium foliated sachet.
Package one sachet and one ER tablet to obtain a suitably designed kit.
25

Example 10
Kit containing an immediate release (IR) sublingual spray and an extended
release (ER) tablet

30  Sublingual spray of hydrocortisone:

mg/ml
Hydrocortisone acetate 10
Carboxymetylcellulose 0.8 {0.08%)
2-OH-propyl-p-cyclodextrin 40
35 PEG 300 5

Menthol 0.3



Hydrocorti sone ER tablets My per tablet Hydrocortisone 10 Met hocelO
KV 100 LV 64 Mcrocrystalline cellul ose, Avicel0 PH 102 98 Starch
1500(r), Gebehwam2K 16 Silicon dioxide, colloidal 1 MNpghiashshoeos400
stearate 1 20Dry mx all materials, except for magnesi um stearate,
until honobgeneous. Add nagnesi um stear#t e and continue ni xi ng anot her
two m nut egypi@nPress the powder blend into 200 ng tablets using 8 nm
round concave punches. Dispense the sublingual spray and ER tablets
into sui ta'c-ﬁ‘@”‘t?@giobned kit(s). 25 ER&nple 11 Kit containing an

i medi ate pghgas@ fijd mand an extengded rel ease tablet A kit is

provi ded CY‘Pt aining 1) an inmmedi ate release filmcontaining 10 ng
30hydr ocor %@ ne and prepared as dé¥cribed in exanple 20 conposition
A and ig) an extended rel ease tabl et containing 20 rrg hydrocortisone

and pr epar or t o Exa he caonponent I s adm ni ster ed
buccal l'y a '85? hy&@%ﬁ%‘ﬁ@ﬂ? a?etgg I ﬂémﬁlamevn W?Wgé@w&h ESYEPERDY -

200 M of eyatodextrif et stave fomnmnem@scabacym{gmumcmﬁﬂdaﬂ@m WEGEb@,
results arr%er?tngl\,’\@orbi?ol enth01 ana5 N%leeH :bz Add water up to final volume.

Dispense into a spray package that delivers 0.58 ml per dose (5 mg of hydrocortisone).

10
Hydrocortisone ER tablets
Mg per tablet
Hydrocortisone 10
Methocel® KV 100 LV 64
15 Microcrystalline cellulose, Avicel® PH-102 98
~ Starch 1500®, Colorcon UK 16
Silicon dioxide, colloidal 1
Magnesium stearate 1

20  Dry mix all materials, except for magnesium stearate, until homogeneous. Add
magnesium stearate and continue mixing another two minutes. Compress the powder '
blend into 200 mg tablets using 8 mm round concave punches.

Dispense the sublingual spray and ER tablets into suitably designed kit(s).
25 '

Example 11

Kit containing an immediate release film and an extended release tablet

A kit is provided containing i) an immediate release film containing 10 mg

30  hydrocortisone and prepared as described in example 20 composition A and ii) an
extended release tablet containing 20 mg hydrocortisone and prepared according to
Example 6. The component i) is administered buccally and the component i), i.e. the
tablet is ingested together with 200 m! of water. The two components are taken
simultaneously. The results are shown in Figure 3.

35
Example 12



WO 2005/ 102271PCTTEP2005/ 004400 43 Kit contai ning an oral solution of
hydrocorti sone for imedi ate rel ease and an extended rel ease tabl et
An oral sokghidRAed5 Prepared by dissolving 10 ng of hydiGa@hbdsseae i N
200 mM of water 5 and the extended rel ease tabl et corresponds to that
of Exanple 6. The two conpositions are?diven to human vol unteers
si mul t aneoysl i | e

Fol low ng AR Ccating 0 SEELtboFbOpRIalEiktne it dhrcliats Folbd ano,
Each of 10extgadedealgasertpblgt conpositi ons can be used as an i nmediate
rel ease conmponent in a kit according to the invention. The extended
rel ease conﬁonent may be any suitable gl ucocor ti coi d-cont ai ni ng
conposi t i ofi" PEA EALHRYS PrPatfdRystisselving dPdng af hydraseitiserrein 208 11 of water
def i neds hesmd the ekenfedrgge iabRebrdgpbh@sRIRat IREKARbIE . TR wizer or al or
buccal adm nistration . er tabl et Betanet hasone 0.4

Xyl itab(r) WSHE%"%/F@%F%QE&HWF NRURiEpTs B dEnRpHsRNG B FsvittREhrn 4
Water qs Sodligine dt earyl fumarate NF 1 a) Direct conpression xylitol
from Dani sco Sweeteners Ltd, UK Dissolve betanethasone in a small

anount of water.
In the following are described examples of immediate release compositions. Each of

10 the exemplified compositions can be used as an immediate release component in a kit
according to the invention. The extended release component may be any suitable
glucocorticoid-containing composition releasing the glucocorticoid in an extended
manner as defined herein.

16  Example 13
Betamethasone IR tablet for peroral or buccal administration

Mg per tablet

20 Betamethasone 0.4
Xylitab®300% 45
Microcrystalline cellulose NF 10
Crospovidone NF 4
Water qs

25  Sodium stearyl fumarate NF 1

% Direct compression xylitol from Danisco Sweeteners Ltd, UK

Dissolve betamethasone in a small amount of water.
30  Disperse the solution over the microcrystalline cellulose. Mix and dry.
Add Xylitab and crospovidone and dry mix in a suitable mixer until a homogeneous
blend is achieved.
Then add sodium stearyl fumarate and continue mixing another two minutes.
Compress the powder biend in a suitable tablet press using 8 mm round concave
35 punches,



30Di sperse the solution over the mcrocrystalline cellulose. Mx and

dry. Add Xylitab and crospovidone and dry mx in a suitable m xer

until a hogpggprgs, bl end is achieved. Then add sodi Um%’lﬁﬁfzkfdsmouoo

fumarate and continue m xi ng anot her two ni nutes. npress the

powder blend in a suitable tablet pres4using 6 nmround concave

35punches. .._44: | e 14 Sublingual spray of betamethasone ng/m 5
BRI Tar

Bet anet has

boxynetyl cel |l ul ose0.8 (0.08% PEG 3005 Ment hol 0.3

Sor bi t ol 128ﬁﬁli1iguadmptaly@1fbe&nhﬁhm*2 H202 WAt erqgs Di ssol ve

bet anet hasone in a snall

and 15 m x. Add PEG 300, nenthol,
H20. Add water up to final

bet anethasgpenh094d Bet amet has
Ment hol 0. 1 25Levonent hol 1. 5 NaH2P

Carboxymetylcellulose
PEG 300
Menthol
Sorbitol

10  Levomenthol
NaHPO,*2 H,0
Water

anount of water. Add carboxynetyl cel |l ul ose
sorbitol, |evonenthol and NaH2PO4*2
vol une. ni@ahpl e 15 Subl i ngual spray of
%Qe;p. 4 Chitosan gl utamatelO

¥211202
0.8 (0.08%)

5
0.3
12
2.0
2

gs

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

to final volume.

Example 15

Sublingual spray of betamethasone

20

Betamethasone
Chitosan glutamate
Menthol

25  Levomenthol
NaH.P0,*2 H,0
Water

mga/ml
0.4
10
0.1
1.5

2

qs

Dissolve betamethasone in a small amount of water. Add chitosan glutamate and mix.
30  Filter through 0.2 pm membrane filter. Add menthol, levomenthol and NaH,P0,*2 H,O.

Add water up to final volume.

Example 16

Sublingual spray of hydrocortisone

35

mg/ml



Wat er gs Di ssol ve betanet hasone in a small anpbunt of water. Add
chitosan glutamate and m x. 30Filter through 0.2 pm nenbrane filter.
Add ment holyo 2b@nesent hol and NaH2PO4*2 1120. Add wat er mdrk@odsiodadbo
vol une. Exanple 16 Sublingual spray of hydrocortisone 35 WD

2005/ 102271PCT/ EP2005/ 004400 45 Hydroc8Pti sone acet ?tglo -
Car boxynet 0,08% 2- propyl - p- cycl odextri n40 PE
3005 SK/Ent ﬁ%ﬁ@kéﬂdé@%&%&%z Lev/?)rren@hHol 2.0 NaH2PO4*2 1- 1202 Waterqgs
10 Di ssol vearipdymeliceliuesge in a sndl.8 (GEA%INt of vvater.ddM X With

2- OH propy 2 _ ki, | et nd for 1 hour. A

car bogyrret élc?:% Irdt?ry{g%ggglﬁg&rtnﬁhx. AddsilglaéG 300, nenthol, sorbitol,

| evonent ho?éEg’n?tPONaHZPm*Z FI 20. Ad® water up to final volume. 15
Exanpl es 17meutpbl ngual spray of hydrgpgorti sone ng/ ml Hydrocorti sone
acetatelO 20 (Eh[i tosan gl utamat el0 2- OH propyl -p- cycl odextrin40
Ment hol 0. 1¥0rPio 12

Levomenthol 2.0
NaH2P04*2 Hzo 2
Water as

10
Dissolve hydrocortisone in a small amount of water. Mix with 2-OH-propy|-B-
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.

16  Example 17
Sublingual spray of hydrocortisone

mg/mil

Hydrocortisone acetate 10

20  Chitosan glutamate 10
2-OH-propyl-B- cyclodextrin 40
Menthol 0.1
Levomenthol 1.5
NaHxPO4*2 H,0 2

25  Water qs

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

pm membrane filter. Add menthol, levomenthol and NaH,PO4*2 H,0. Add water up to
30 final volume.

Example 18
Thin-layer film of hydrocortisone

35  Composition A:

% wiw



Levonent hol 1. 5 NaH2PO4*2 H202 25 Waterqgs Di ssol ve hydrocortisone in a
smal | amount of water. Mx with 2-0H propyl -3cycl odextrin, let stand
for 1 hourwoAgsehi7i osan glutamate and m x. Filter thr oy&hefecdobMoo
menbrane filter. Add nenthol, |evonenthol and NaH2PO4*2 H20. Add
water up to 30final volune. Exanple 18%hin-layer film of

hydrocorti nposition A % %Al M,,, 46 Hydrocorti sone3%

Ng- al gi nat 519%&@?3@%V\at er95% 5 Conposi 'Itv:?’é{]l B: Hydrocortisone

acet at e3. 4damlgingteg PHabe PH1572% Wat er 9428% 10 Conposition C

Hydr ocorti gppg3% Met ol ose 60SH-502% 15 Ya4,er 95% The fil ns were nade
as described in the follow ng: ‘1. Amount pol ynmer, glucocorticoid and
H20 were wei ghed. 202. The gl ucocorticoid was added to the water
during sti cemBesitioh B:The fornul ation was kept on stirring until a
suspensi on was obt ai ned.

Hydrocortisone acetate 3.4%
Na-alginate PH157 2%
Water 94.6%
10
Composition C:
Hydrocortisone 3%
Metolose 60SH-50 2%
15 Water 95%
The films were made as described in the following:
1. Amount polymer, glucocorticoid and H,O were weighed.
20 2. The glucocorticoid was added to the water during stirring.
3. The formulation was kept on stirring unti! 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).
25 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) after 1, 3,5, 10 and 15 min as a percentage of 10 mg

30  hydrocortisone. Units with 10 mg hydrocortisone in polymers of sodium alginate (Na-
alg), hypromeilose (HPMC) and approx. 7 mg/unit. Two units were tested with Na-alg
and HPMC. The mean value is tabulated. The results in the following table reflect the
rank order regarding viscosity, i.e. HPMC has the lowest viscosity and Na-alg the
highest.

35

Composition | Polymer | 1min,% |3 min,% [5min,% |10 min,% |15 min,%




4. The polymer was added to the suspension. 5. The fornulation was
kept on stirring until a uniformgel was obtained (m ninmum 2h). 256.
0.59 gel wgpu@l@ieg in enpty blisters and placed in a }{aakd 004400
cupboard (Crying: 25C for 22h). Table. In vitro dissolution (rotating
basket 100 rpm phosphate buffer pH=7. #7 one unit per 500 ni medium)

after 1, E—Sﬂe—anlcﬁ AL 83— &pef g}sntage_ g‘ 60—y 5
30hydroc0|{:\| sone. Ui t&-with 5 ocortisone in B%I yner s b

sodi um al gBnat e ( Na- f&dl—gu; hy pﬁomal I 028 (HP ,)38and aaﬁﬁox 7] 8g/ unit

TV\D Uni tS e tﬁbt [& lI I\IC' } g allk ”P:\V{: . freat —de—t
t abul at ed| B'c[hg resul WSMVC the1 ol | owi n 4§ tabl ¢ Br?ef | ect é?he ranﬁ2 or der
regardi ng viscosity, i.e. HPMC has the | owest viscosity and Na-alg

. L : = %

the hi ghesfy, yidPptasma profiles in humdiRMRO$ pby c%%p%giltigﬁe rlmn%3mn, %
Dexamethasone suppression test, fasting state, otherwise as described in the
paragraph denoted “Method”.

The results show (figs. 5-7) that the use of hydrocortisone acetate does not seem to be
suitable for an immediate release compaosition. This was further investigated in the
following example.

10 Example 19
Non-mucoadhesive immediate release films

Two films were prepared essentially similar to Example 20 - composition A. Film A
contains 10 mg of hydrocortisone and film B contains 11.2 mg of hydrocortisone

15  acetate. The resuls from in vivo testing after buccal administration are shown in
Figures 8 and 9. 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

20  afast onset of the absorption into the systemic circulation of the glucocorticoid is

reguired.
Example 20
Thin-layer films for immediate release or extended release
25
Batches of glucocorticoid films were prepared from the following compositions A and B:
Rapid-release composition A: Component % wiwv
PEG 400 2.0
30 Hydrocortisone 3.0
Methocel E5 4.0
Xylitol 1.0

Water 90



5mn, %10 mn, %16 mn, % WO
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Slower release composition B:

Component w/w %
PEG 400 1.3
Hydrocortisone 3.0
Methocel ES 5.7
Water 80

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 m! of water/ethanol
(95%) 9:1 (wiw). 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 Jabial
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 different subjects are shown in Figs. 10 and 11.

It is clearly seen that the rate and extent of mucosal uptake of hydrocortisone is high
and the appearance of cortisol in serum is rapid, as the first measured plasma concen-
tration was attained already at 10-15 min.

These serum pharmacokinetic data illustrate that a formulation of the invention for oral
mucosa administration resuits in a high rate and extent of mucosal absorption of the
active drug, even though a small volume of fluid is available for dissolution at the site of
administration and absorption in this route of drug delivery.



A Na-alg 15 25 38 65 84 B Na-alg 15 25 38 65 84 C HPMC 18 48 67 88 92
In vivo plasma profiles in humans, hI\I:1 per corrgom ti ganDexaIIrremt%hasone
suppr essi t sting state, otherw se as descri betdigd0/004400
pafggraphqggﬁgﬁpelgn&ﬁ/et hod". 5 The results show (figs. 5-7) that the
use of hydrocorti sone acetate does not 48eemto be sui table for an
I medi ate rel ease conposition. This was further investigated in the
foll ow ng exanpl e.

Example 21

Glucocorticoid tablets for immediate or extended release

5 Glucocorticoid tablets were manufactured by direct compression of the dry-mixed
powderous components to the following compositions C and D:

Rapid-release composition C: Component Per Baltch
PEG 6000 87g
10 Hydrocortisone 25g
Xylitab 300 874

Mg stearate 0.16¢g

Slow-release composition D: Component Per Batch

15 , PEG 6000 6.94 g
Hydrocortisone 25g

Xylisorb 6.94 g

Polyox WSR 301 3.46 ¢

Mg stearate 0.16 g

20
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

25  carried ouf 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 and 8.72 mg
hydrocortisone per tablet (8D 0.15 and 0.14, respectively) were found for compositions
C and D, respectively.

30
Tablet thickness (10 tablets): 1.72-1.76 mm (C); 1.79-1.84 mm (D).
Friability (20 tablets): 0.6% (C); 0.4% (D).
Tablet hardness (10 tablets): 23.7 N (C); 22,9 N (D).

35  The compositions were tested after oral administration to two human subjects (fig.12).



10 Exanpl e 19 Non-nucoadhesive immediate release filns Two filnms were
prepared essentially simlar to Exanple 20- conposition AL FilmA

contai ns LgoRwysAbzydrocortisone and filmB contains 1lpchgmoRioosd00
hydrocorti sone 1l5acetate. The results fromin vivo testing after
buccal administration are shown in FigéPes 8 and 9. The resul ths show
t hat even i | are_not bi oadhesi ve fast onset of the
absor pti on %ﬁ?%gtoﬁéégyypst O0 G e gefivg ¢ fagﬁe Qfot@? S¥FIRRIcLIrgyaien from the
admi ni st r atsplshdashgd-fdrms Af Exaroflé ail med somawlsirionas thanttihe of e@rﬂﬂac_tsﬁions
obt ai ned w ' tal ni Vi rtisone acetate.indicate
that thi smg%ﬁ‘p%%ﬁ k%l%:_)ﬁepsm91 %trﬁ%%éfqmgftg '%ég%ﬁjli? oSt Re Ao SoRiGLste nset
of the absBVCﬂfPFQfFﬁqnﬁt"@iOﬁhﬁe?&@Sﬂml@ﬁfQUlagﬁbm byiintrbiluningodhabgess igthecanrdsitioni d
IS requsreduyd @ﬁ@ﬁ@]ﬁﬂ@laﬁm l5h;)E‘Tn%éf'€utiEéllf dQb, 1 Mredi ate rel ease or

extended rel ease 25 Batches ucocorticord filnms were prepared
fromthe follow ng conpositions A and B: 30 Rapid-rel ease conposition
A Conponegkimpleg2PEG 4002. 0 Hydrocortisone3. 0 Met hocel ES54.0

Xylitol 1.0 V\aier 0 WD 2005/ 102271PCT/ EP2005/ 004400 48 Sl ower rel ease
conposi ti off #ire mpPrafiley 9% PEG 400

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 }l (paddle) 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

16 at 37 °C, 50 rpm of the paddles, in a total of 300 ml of water. Sampling was performed
at0, 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 Fig 13 and 14, 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. 14). 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.

30



1.3 Hydrocortisone 3.0 Methocel E5 5.7 Water 90 10To distilled water
(18 mM) in 50 M round-bottoned glass flask provided with a nagnetic
stirred was added Methocel ES. After the Methocel had dissol ved

conpl etely PEG 400 was added under continued stirring, followed by
xylitol (Conposition A only) and hydrocortisone. Stirring was
continued for 4 h. 15Into flat-bottongq PVC-blisters Unpack AB, Lund,
Sweden) 16 mmin dianeter was pipetted (Fi nnpipette; autonatlc) 330
pl of sol flon A or Binto each blister trough. The solutions were

al | oned t93Py at roomtenperature over night. The next day 10 filns
were renoved for dose analysis. Each fil mwas dissolved in 100 m of

Spect r oschpy. 4 SOy fhiet fibasioh S Eteon ah el Samis e it
hydr ocor tarsicntableecorb| wisdrein t{eSaling Sorapribe® ah dnmediateaclkeasepan congiriding
found for %Omosré tglu%' or@oﬁo@ atng onﬁ%§ R\%F ;:)J'\ga%g%?eu!-gﬁqw (#((:jegpi%q %fmrr%gcp Fﬁe

conposi ti TS Wer e anan s
admi ni st rrateremexcifients abjaiers abiagted b@that thacbogenmtosa glleccorionitls e d

concent r S PERRIAT FEeGaR RKALE bhe WRLTERE S ShiseanbaEe Lo P8I
| abi al aorﬁieﬁsgparamrowswmr@etmm@egum@dm@lmnarn aopuntiohB0-§8%fdf testofal om
these tV‘DnﬂPJcE 61 @M&ﬁgrﬁtﬁé@onﬁmﬂan d'c:)hgﬁrmgxr% ﬂ'nz]%eyticallylt I's

clearly seen t te and extent o nmucosal
hydr ocor tﬂ%ﬁféblp §XWP§W Bingae exgiricntp geeardere @dapted @@ aétﬂe 0NA O§ BYOEAM i S

rapid, asgfa&a)%offnbé.gé aﬂ@&e@%&d@\@k as @ﬁemw bf @hé Qﬂat‘f@a%t asotu@s REGrs,

al ready at 10-15 min. These serum pharnacokinetic data 1[lustrate’
that a for rrul thesein e ameint ALBR NS AT Mere Brcacomicriesia telaknaweskangs iton

resul ts iduilpdbdeddr fioat sbcund tese m@thyefocaﬂﬂg&%aéqu%ﬁeﬂfs%%e@ém tHe@mount
volune of fluid is available for

i 550l Ut IO Granerp CBICRror e rfif 15 BRI RSB S8H Bt "B SO7ING hi s
route of akbtegselths Mirycortisdhl 2000618:02 HekgG & ER 05 frofdetd0t AR405% ane
21 total hydrocortisone equivalents in the composition and determined as the amount
released 1 hour after start of testing of the composition in an in vitro dissolution test
according to USP employing USP Dissolution Apparatus No. 2 (paddle), 50 rpm and
simulated intestinal fluid without enzymes as dissolution medium,
and wherein the one or more pharmaceutically acceptable immediate release
excipients or carriers in the coating are selected from the group consisting of
methylcellulose, hydroxypropylmethylcellulose, hydroxypropylcellulose, acrylic polymers,
ethylcellulose, cellulose acetate phthalate, polyvinyl acetate phthalate, hydroxypropyl
methylcellulose phthalate, polyvinylaclcohol, sodium carobxymethylcellulose, cellulose
acetate, cellulose acetate phthalate, gelatin, methacrylic acid copolymer, polyethylene
glycol, shellac, sucrose, titanium dioxide, carnauba wax, microcrystalline wax, glyceryl
monostearate, talc or zein and any mixtures of combinations thereof;
and wherein the one or more pharmaceutically acceptable extended release
excipients or carriers are selected from the group comprising:
a) one or more filler or binders selected from the group consisting of lactose,
microcrystalline cellulose, L-hydroxypropylcellulose (low substituted), hydroxypropyl

methylcellulose, methylcellulose polymers, sucrose, agarose, sorbitol, mannitol, dextrins,



d ucocorticoid tablets for inmedi ate or extended rel ease

53 ucocorticoid tablets were manufactured by direct conpression of
the dry-m xed powderous conponents to the follow ng conpositions C
and D. Rapid-rel ease conposition C. 10 Sl owrel ease conposition D:
15 20 Conponent Per Batch PEG 60008.7 g Hydrocortisone2.5 g Xylitab
3008.7 g My stearate0.16 g CbnponentPsé Bat ch PEG 60006. 949
Hydrocorti sone2.5 g Xylisorb6.94 g Pol'yox WBR 3013.46 g My

st ear at e0. .Batch size 10Q taplets The powderous cqonponents were
ol eoed € madoB B o midMah SRR g R PR A AR GURRAE, Lorr)
tin can faalcidm ¢arbonate, Bediuhoaipigeteair cyllzgbnt he m xture was anal yzed by
the sanme neth as for anal ysi f .the tablets. Tabletting. was
obear i od out B & o BET me afARER B Rlbrsdhie S Fom ARSI St
punch 7 nohstearid raidenagnesivnt stearatdl, valdumgtacate @) othéhmetallid steamts,italone

dose in - .for the
forrs " yotnlod h o U SRAERRERL BY, OIS SRER) AEICAAE Bololdaficad’ [ 00 ¢
(SD 0. 15 hwdtbgenatad veesiphie pilsy edry)staneh, sodiomrtedd furoaraiso solyétoyienelhereds, D,
respect i Vgl suifates, sodium benzoate or sodium acetate.

2. A coated tablet composition according to anyone of the preceding claims,
wherein the amount of one or more glucocorticoids of the first part, expressed as
hydrocortisone equivalents, is in a range of from about 20 to about 40% such as, e.g.

from about 25 to about 35% of the total hydrocortisone equivalents in the composition.

3 A coated tablet composition according to anyone of the preceding claims,
wherein the second part of one or more glucocorticoids is released over an extended

period of time of at least 10 hours.

4. A coated tablet composition according to claim 3, wherein the release is

determined in the dissolution test as defined in claim 1.

5. A coated tablet composition according to anyone 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 fludrocortisones including
pharmaceutically acceptable esters, salts and complexes thereof.

6. A coated tablet composition according to anyone of the preceding claims,
wherein the one or more glucocorticoids of the first and the second part are the same
glucocorticoid or a mixture of the same glucocorticoids.



30 Tabl et thickness (10 tablets): 1.72-1.76 mm (C); 1.79-1.84 nm (D).
Friability (20 tablets): 0.6% (C); 0.4% (D). Tablet hardness (10
tablets): 23.7 N(C; 22.9 N (D . WD 2005/102271PCT/ EP2005/ 004400 50
The rate of absorption of the active substance into the systemc
circulation fromthe solid dosage forns of Exanple 21 was sonewhat

sl ower than that of conpositions fromrr’gxarrpl e 20, which neans that it
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correspondi ng dissolution tinme profiles are shomn in Fig 13 and 14,

respectivgly. AT&&té@ﬂaS@iS@orﬁﬁésﬁloh%c&iréﬁﬁ@t@%y%ﬁ@oﬂﬁé pF&@Hm@EIaQ&Se over
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conposition and function of the oronasopharyngeal pharnmaceuti cal
preparation. 30 51 Clains 1. A coated tablet conposition for
admi ni st ry i o comted @aiet yorasuRIbh SLEWdiAg &O&iyoNg of the preceding claims,

wherein the one or more glucocorticoid of the second part is hydrocortisone.

11. A coated tablet composition according to anyone of the preceding claims,
wherein the total amount of hydrocortisone equivalents in the composition is from about
12 to about 75 mg.

12. A Kit for once daily glucocorticoid administration comprising

(i a first component comprising one or more glucocorticoids and one or more
pharmaceutically acceptable immediate release excipients or carriers adapted so that,
the first component effects substantially immediate release of the one or more
glucocorticoids, and wherein the amount of the one or more glucocorticoids in the first
component, expressed as hydrocortisone equivalents, is in the range of 20-40% of the
total amount of glucocorticoids in the kit, and determined as the amount released after 1
hour after start of testing of the kit in an in vifro dissolution test employing USP
Dissolution Apparatus No. 2 (paddle), 50 rpm and simulated intestinal fluid without
enzymes as dissolution medium;



and a tablet core, wherein the coating conprises an imedi ate rel ease
part conprising one or nore glucocorticoids and one or nore

phar maceutical |y acceptabl e i medi ate rel ease excipients or carriers
adapted so that the one or nore glucocorticoids are substantially

i medi ately rel eased; and wherein the tablet core conprises an
extended rel ease part conprising one gr nore gl ucocorticoids in an
anount of 60-80% of the total hydrocoirtisone equivalents in the
conposi t and one,or nore pharmaceutically acceptahl e extended
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in the dissolution test as defined in claiml1l. 5. A coated tablet



11. A coated tablet conposition according to anyone of the preceding
clainms, wherein the total anpbunt of hydrocorti sone equivalents in the
conposition is fromabout 12 to about 75 ng. 12. A kit for once

dai ly glucocorticoid adm nistration conpri sing a first
conponent conprising one or nore glucocorticoids and one or nore
pharmaceutically acceptabl e i nmedi at e_rel ease exci pients or carriers
adapted so that, the first conponent ggfects substantially i medi at e
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19. A kit according to anyone of clains 12-18, wherein each of the
first and the second conponent is in the formof a unit dosage form
20. A kit according to claim19, wherein the unit dosage formis a
tabl et, capsule or a sachet. 21. A kit according to anyone of clains
12-20, wherein the first conponent is in the formof a dosage form
that is adapted to adm nistration to gé via a nucosa. 22. AKkit
according to claim2l, wherein the nutosa is selected fromthe nucosa
in the oral cavity, the nasal cavity, the rectum the
gastrointestinal mucosa, or pul nmonary, bronchial or respiratory
micosa angs, epiA kiehdcdrdindP® clad 22 AvkérbindGE MUBbgAds e rilkarRe ovdd esgiyN
the nmucosa is the nucosa in the oral cavity. 24. A kit according to
anyone of clains 12-23, wherein the first conmponent is in |iquid,

semi - sol izk. or kit actofdiigio angéne o cldirhs a2-2o/whdign tige frbtadompbAentwdhiar ei n

t he first.congonen} (S i@fthe formof a tablet including a chewabl e

t abl et émgﬁc W%”?SB?% oy effervescent tablet, a subl i ngual

tablet, a rapid-burst tablet, imedi ate rel ease tablets, rapidly

di ssol va t . - the lLike. 26 it accordi.n o.cl ai.m 24
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in the formof a solid unit dosage form 28. A kit according to
anyone ofsgcl ai = =y i : ﬂgﬂﬂﬁ f. r

equi val en2t6(é: i r{ﬂ{a héeéﬁﬁnq t?‘&%ﬁr(ﬁ;%ﬁ,a\glglﬁte%ﬁlﬁé;ﬁrg out b%ﬁrlrsgmm%%%gfh?? 4.
accor di np vafeamftiRea BYdregehi njoadnesige pajsbras inhalerea ppwder infifdert heachet 6nd
conponentg apssitoRt 8RASMal #5olshdhsdramd i@l | y sinul t aneous admi ni strati on.
30. A kit according'to anyone of clains 12-28, wherein the first and
t he second conponent are intended for sequential admnistration. 31.
A kit accar di ngkit fccaRiy e a@ford GHclims 22-36, ieréiR 8le R Esthitthedt 5 H rd
conponent CFWRrIS'nﬁ one, or re glucocorticoids designed for
subst ant i Bf YN ARSI JSPES0EMOf the one or nore gl ucocorti coi ds.

32. Use of a first and a second anmount of one or nore gl ucocorticoids

for the eparat.j on of coated  table ositi,o defined in any
of cl ai 81-1fﬁ%t?m¥Wé@d%3?nWWEEFHEWFSi%gggﬁgﬁ%EHFgPéi?megﬁfficiency,
i ncl udi nghyAddbdieoreseqlingiatein ye drifromsdhoat 1 trebont?s sigi | y of sai d
coated tablet conposition. 33. Use of a first and a second anmount of
one or nore glucocorticoids for the preparation of a pharnmaceuti cal
kit as dedd nedh kihacznidirgf to @hgénesof TGl 12-88, wiresein tredirstemt tiof sexond

gl ucocorticoj i Ci I - 1.n| { .once daily of
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anount of one or nore glucocorticoids leads to a fast rise in the
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gl ucocorticoids |eads to an"effective serumconcentration of the one
or nore dooweBeitEre bianded farsagreatialadminigedoperi od of tine of at |east
8 hours. 35. Use according to anyone of clains 32-34, wherein the
first and the second effective anbunt of the one or nore

gl ucocor tlcoi dskibgeeoring tppsyAeR] ciips { AP fusiney camrisingaBEdi sPrypronesi,
Use accorddinpiisihg oA8¥emeredfludocaitiBidSdeskdhedWhesBstantdng ifhE$hted8dadd st

second efLective anDTnt of the one or nore glucocorticoids are

adni ni st dPeASYGUREIUACPYUCOId7  Use according to any of one claims

32-36, wherein the serum | evel obtained within 45 mn after

adm ni strati on, of tge first effectiv nmount of the one, or re

gl ucocor tﬁcoi E,éseioé afirst Iagcélgtse%ﬁi W‘f@ﬁone or more gfucocortlcmds forrme
preparation of a coated tablet composition as defined in any of claims 1-11 for the



38. Use according to anyone of clainms 32-37, wherein the serum| evel
obtained 2 hours after administration of the first effective anount
of the one or nore glucocorticoids is in a range of from about 200 to
about 1000 nnol/ 1. 39. Use according to anyone of clainms 32-38,
wherein the serum | evel obtained 6 hours after adm nistration of the
first effective anount of the one or g?nr)e gl ucocorticoids is in a
range of from about 200 to about 600 1/1. 58 40. Use according
to anyone of clai ein the m | eyel obt ai ned 10 hours
AR IRy it R e R L T 2 Y TR R W S
gl ucocor téreeiddiy dfSaldtoatddaniget @mpbsiasn.about 50 to about 400 nnol .

41. Use according to anyone of clains 32-40, wherein the serum | evel
obtained 14 hours after adm nistration of the first effective anount
of the on&s. or Uwera agirsimdarstebmmi afsours ofidnet drendre stucSfitioonis ¥orkthe  42.

Use accordin | . -41. wher re m | eyel

bt af ned 8RBl AT B Sieufoa ST BodoRc i 4D Stp P27 R bV Bhmi ot

of the omeglucommceldg:leﬂmemyrchsiooctdrdbgaﬁmidiﬂmﬂom biece dedPofwaidlkil. 43. Use

according to anyone of clains 32-42, wherein the first and the second

effective anount of the one or nore glucocorticoids are adm ni stered
at wake- Ui i n Ysesacpondimgrig cloim 3@ end3dwdetein i fisst dmoeootof ond 4r mokse

accor di ngg[&%csﬂuéé.ag t3ds %M}%Fﬂ el PeldiidtoRiid &agm%s\@gﬁd ﬁtéfsésaﬁldve

amount of” the one or nore gl ucocorticolds are aamni stere
subj ect ianguns plernesar e glugsrorigeisis deasstel b gifeative agromecopeentlatipmef the

32- 44, W’tﬁ{e%r%&r@?lué@édr‘ﬁl@dd%\ﬁ%h 5(?95 8ktBRsbdl Jerigd bt #iRe Bt 8 hours.

corresponding to from about 0O 1 to about 6.5-7 hours after
adm nistration of the first effective amount of the one or nore

gl ucocor t3sgLoi dssearestnigad bifydie Bf EiGints 8- %rwmé.@mlf.r@%n@%tde%%d of a
from 6am to noon. Use according

heal t hy SL%%FGC'[ in the norn%\Hg
to anyonetGFive amqHnt gihg gne Pf&ql.”c&c%“'ﬁ%@ﬁ%’e%w'%{?ﬂepér”l’%ﬁa““a"y
gl ucocor tdiagt=theblishe serum |l evel is obtained daily in a tine period of
from about 10pmto about 6am
36. Use according to anyone of claims 32-34, wherein the first and the second

effective amount of the one or more glucocorticoids are administered sequentially.

37. Use according fo any of one claims 32-36, wherein the serum level obtained
within 45 min after administration of the first effective amount of the one or more

glucocorticoids is at least 200 nmal/l.

38. Use according to anyone of claims 32-37, wherein the serum level obtained 2
hours after administration of the first effective amount of the one or more glucocorticoids

is in a range of from about 200 to about 1000 nmol/l.

39. Use according to anyone of claims 32-38, wherein the serum level obtained 6
hours after administration of the first effective amount of the one or more glucocorticoids

is in a range of from about 200 to about 600 nmol/l.
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40. Use according to anyone of claims 32-39, wherein the serum level obtained 10
hours after administration of the first effective amount of the one or more glucocorticoids

is in a range of from about 50 to about 400 nmal.

41. Use according to anyone of claims 32-40, wherein the serum level obtained 14
hours after administration of the first effective amount of the one or more glucocorticoids

is at the most 300 nmol/.

42. Use according to anyone of claims 32-41, wherein the serum level obtained 18
hours after administration of the first effective amount of the one or more glucocorticoids

is less than 100 nmaol/l.

43, Use according to anyone of claims 32-42, wherein the first and the second
effective amount of the one or more glucocorticoids are administered at wake-up in the

morning between about 4am and noon.

44, Use according to claim 43, wherein the first and the second effective amount of

the one or more glucocorticoids are administered to the subject in fasted state.

45, Use according to anyone of claims 32-44, wherein the serum level obtained in a
time period corresponding to from about 0.5-1 to about 8.5-7 hours after administration
of the first effective amount of the one or more glucocorticoids essentially mimics the

serum level of cortisol of a healthy subject in the morning from 6am to noon.

48. Use according to anyone of claims 32-45, wherein a 3 hours substantially
glucocorticoid-free serum level is obtained daily in a time period of from about 10pm to

about 6am.



