WD 2006/ 027266 PCT/ EP2005/ 009726 Tablets with site and tinme-controlled
gastrointestinal release of active ingredient Description 5 Background of
the invention 1. Field of the invention The present invention describes a

phar maceut | e formwth site- 10. and tinme-controlled
gast r oi nt eﬁ#ﬁﬂ&ﬁgease of active ingredient. 2. DescrTOVER'¥1?Phe Rel ated

Art Rel ease of non-steroidal anti-inflammtory drugs in the stomach
frequently causes ulcers of the gastric nucosa. This is why tablets with a
gastro- ,s resistant coating are now enpl oyed al nost excl usively. The
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achi eve control only of the site, Ingredigntof the timng, of active

i ngredi ent rel ease. 20 Absorption of some active ingredients is possible
only in certain sections of the gastrointestinal tract (absorption w ndow).
Active ingredient entry/transfer iDégerigtior?l asma is often desired only when
t he pat hol ogi cal state becones particularly manifest at certain periods of
the day fcircadian rhythm. This is the case for exanple with asthma or

I schemas in the early 25 rmgaicﬂgr%o&jnca Bfth‘@iin%hﬂ]phhe nmorning, etc. On the
|

ot her hand, the effect of sone canents 1s often desired only locally in
the gastrointestinal tract, such as for inflammations (e.g. in ulcerative

colitis or ' ' or infections in the gastrointestinal tract. 30
Coat ed t abl ayﬂgiéﬂte:@ﬁaﬁ%%’hn bed frequently, especially with the ai m of
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rel ease of the active i edient () a ase).is, fqoll ow y the active
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2. Description of the Related Art

Release of non-steroidal anti-inflammatory drugs in the stomach frequently

causes uicers of the gastric mucosa. This is why tablets with a gastro-
15 resistant coating are now employed almost exclusively. The disadvantage is

often that the active ingredient is released very quickly on entry into the

intestine. Thus, it is possible with this technology to achieve control only of

the site, but not of the timing, of active ingredient release.

20  Absorption of some active ingredients is possible only in certain sections of
the gastrointestinal tract (absorption window). Active ingredient
entry/transfer into the plasma is often desired only when the pathological
state becomes particularly manifest at certain periods of the day (circadian
rhythm). This is the case for example with asthma or ischemias in the early

25  morning, joint pain in the mor’ning, etc. On the other hand, the effect of some
medicaments is often desired only locally in the gastrointestinal tract, such
as for inflammations (e.g. in ulcerative colitis or Crohn's disease) or
infections in the gastrointestinal tract.

30  Coated tablets have been described frequently, especially with the aim of
delayed release of active ingredient, in which case an initial phase without
release of the active ingredient (lag phase) is followed by the active
ingredient leaving the tablet.



-2 Thus, WD 02/072033 di scl oses that the amobunt of coating nmaterial applied
determ nes the | ag phase. The coating consists of a swellable materi al

t hr ough thﬁl(ﬁ%@@ %6% which the active ingredient is then released. In this s
case, the G UYH% hrough the swellable matrix of the"TEEDRPNtones t he
rel ease-determ ning factor. However, release through the pores often does
not take place spontaneously after the.gesired | ag phase; on the contrary,
there is onset of nore or less rapid release. In addition, the influences of
food on swelling and eroding coatings are very inportant. 10 US 5 464 633
describes a tablet for delayed rel ease of an active substance. The tabl et
consi sts of ThusWO/62/6T203disclesss that the amorint ofj ceatirenmatertal applied yner, and

of a pol ymer-cont ai ni oating. 15 EP 0 463 877 descri bes a pharpaceuti cal
pr eparati on ‘F%P"B'Bﬁf‘r@gl Pé‘l‘%ﬁs € fPauhg é@?f‘?\?é Pﬁg"’r é&ﬁeﬁﬁ?l? &)ﬁ?ﬁfﬁ"?corrpri ses
a core and aheQigjh fHe pamR' of WhRhEthe! ARiveoiagiddient aY% thef TBloakEE Sirfithis

wat er-repellent salt _and a co har maceuti cal preparation

olymer. A
consi sti hg ofasg, the dif%zﬁ@noﬂwrw%hu%eiswébfzdaatrb(rg the zopting beremes the t he
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I [ th ti ' di t i ti f t dtesti . 25 WO
0%/ 80824 ( ELfhaf)S Bt otyBers,of iasd BB Feigsse! 18 Bt 1B itbisREes B o
besi des the fpHideswelinganeBiodify SsatingsRrkeé 96y impbpdapphi lic, swel ling

pol ymer, and havi ng a-surroundi ng coating consisting.of at |east one water-
i nsol ubl'® polyner. 30 EP 0 939 623 Bl and US 6 183 780 (‘Duphar) describe an

oral dosage {jarameapsd dEgtRt LIAFBLISIaPSd AdIbase 6f art abiPsititarile. 2
coating, where the coating :
The tablet consists of a core which comprises the active ingredient and a

polymer, and of a polymer-containing coating.

15 EP 0463 877 describes a pharmaceutical preparation for controlled release
of an active ingredient, which comprises a core and a coating layer, where
the coating layer comprises a water-repellent salt and a copolymer.

A pharmaceutical preparation consisting of a core and of a multilayer coating

20 for release of the active ingredient in the lower part of the gastrointestinal
tract (colon) is known for example from EP 0 366 621. Film coatings which
are degraded only in the colon by bacteria present therein are, however,
unsuitable for releasing the active ingredient in upper sections of the
intestine.

25
WO 01/80824 (Eurand) describes a pharmaceutical form having a core
which, besides the active ingredient, also comprises a hydrophilic, swelling
polymer, and having a surrounding coating consisting of at least one water-
insoluble polymer.

30
EP 0 939 623 B1 and US 6 183 780 (Duphar) describe an oral dosage form
with delayed release consisting of a core and of a coating, where the coating
consists of one or more polymers, of a water-soluble plasticizer and of a



consists of one or nore polyners, of a water-soluble plasticizer and of a WD
2006/ 027266 PCT/ EP2005/ 009726 -3- substance which increases the brittleness
of the coating. The di sadvantages of this formare, in particular, that

i nfl uences“;q] w&g L2 e possi ble. EP 1 067 910 (Bar- Shaf@@%&@gl bes an oral
m

dosage for aving at least 5 one erodable surface

(Yamanouchi ). |ikew se describes a core tablet with coating, the latter
consisting of a swellable hydrophilic g®lynmer. The effects of food in these
cases are also great. Administration of dilitiazemin the form of
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sonme hours afftthis fonm akes in paticelat, thattlaﬂmmcesm&mdsarermssrble he norning. US

Patent 5 792 476 descri bes a pharnaceutical conposition for peroral is
adm nistration for rheumatoid arthritis, which conprises a glucocorticoid as

active ingr egp 4ros79md YﬂanShdl@m aetcntreel aﬂﬁeﬁalldbs‘a e f§ﬂ‘ﬁ|Haviﬁq Qﬁtéa@.? The
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resistant t®neem able@ua‘acgfr%m%% %911 m@nqugpeﬂl mssrdqsgnb%%wpm to a pH
of 1.0. 20 trEﬁIeP%ﬁ”é%a(ﬁnQBﬁleg ﬂgi‘i%ﬁé*ﬁ@oﬁafggﬁﬁllgﬁ@%diéﬁﬁﬁm?%%ﬁ?ﬁerfOrm for

controlled el ease o rticoi erence mul ati ons
descri bed i nTheusfferds ofifood wﬂmsemsesare/ﬁlsogrem421 descri bes a tablet having
a core which is coated by at least two |layers, one of which conmpletely
encl oses the other. The coating |layers can be produced by spray coating
and/ or pressAdmnnlstﬁtneﬂulcﬁwﬁﬁhzdinsctm the Sorn ofabivlegivally daért (petioldr withan havi ng a
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hydr ophl’Pl c "h/ OfdRYATF i deselt eﬁdnyﬁ pmdﬁgfﬁﬂ’eﬁﬁﬁ In &fﬁe?%see € coati ng
is slowy Svéétivé”mgréi!léﬁlohéf q8lea86@UGSNET hAI8NEREH irMaké StoS YrEHE takeRial N anot her
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occlusions in the morning.

US Patent 5792 476 describes a pharmaceutical composition for peroral
15 administration for rheumatoid arthritis, which comprises a glucocorticoid as
active ingredient and which leads to release in the small intestine. The
composition is a granulate which is laminated with an inner layer which is
resistant to a pH of 6.8, and with an outer layer which is resistant to a pH of
1.0.
20
US Patent 6 488 960 describes a pharmaceutical dosage form for controlled
release of corticoids, reference being made to the formulations described in
US Patent 5 792 476.

25 WO 01/08421 describes a tablet having a core which is coated by at least
two layers, one of which completely encloses the other. The coating layers
can be produced by spray coating and/or pressing.

WO 01/68056 discloses a pharmaceutical preparation having a release
a0  profile with a time delay, comprising a core and at least one hydrophilic or
lipophilic coating surrounding the core, where the coating is slowly swollen,
dissolved, eroded or changed in its structure in another way through the
water present in the release medium, so that the core or parts of the core



water present in the release nedium so that the core or parts of the core
WO 2006/ 027266 PCTI EP2005/ 009726 -4 becone accessible to the rel ease
medium The coating nmay be formed for exanple as pressed coating. WO

02/ 072034 OKHPYLRE™6 5 bhar maceuti cal dosage form for de‘TCJ%PdO‘}s@P%%e, s
havi ng a core which conprises as active ingredient a glucocorticoid and a
mat eri al which brings about del ayed relgase and includes at | east one
natural or synthetic gum WD 20041093843, the content of which is
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rel ease manrexampde iasfpressexrooating. t he i nvention is The probl em underlying the
present invention was to provide a pharnaceutical dosage formwth site-
and tinme-controlled rel ease of active ingredient, which nmakes reproducible

in vivo rel epge0R0720% Gistlosés'a phamhatéutical dékiyerfedn Feicddiayed reledsae
intestine irrespective of the patient's food intake. It was further

i nt endeds al St@ving atgaEe Hicly sompgsesias Active (irgrediept acglueocanticaid @nd a o be
troll abl al g i ' : di cal
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site- and timaturat onsynthétézigymast r oi nt esti nal rel ease of active ingredient,

conprising 25 (a) a core having at |east one active ingredient and having at
| east one swell able adjuvant such that the active ingredient is rapidly

rel eased frwD 2DE4/A03845; the contehe of Whithdslincorporatett herertibyiréference,
gastrointestinal fl ui

. ;oan gb) an_inert coati&g &re&sed nto the core,
sai d codfi ngd'EQ’P?@F & ?te"ﬂ 36??)9'@/&9[? rApomes é_ the _asPeF _ &R the
active ingr eiﬂp@?ﬁerft‘?ﬁ a%p@@iﬁb%ﬁybﬂ?@lea?@l‘ﬂdﬁﬂeﬁo' I OW ng ingestion of the
dosage form [I'n another "aspect, "‘the present invention is directed to a
nmet hod for the

Brief summary of the invention

15 The problem underlying the present invention was to provide a
pharmaceutical dosage form with site- and time-controlled release of active
ingredient, which makes reproducible in vivo release possible in the
particular desired sections of the intestine irrespective of the patient’s food
intake. It was further intended also for the active ingredient release process

20 itself to be controllable as optimally as possible depending on the relevant
medical indication.

This problem is solved by a pharmaceutical dosage form with site- and time-
controlled gastrointestinal release of active ingredient, comprising
25 (a) a core having at least one active ingredient and having at least one
swellable adjuvant such that the active ingredient is rapidly released
from the dosage form when the core is contacted with gastrointestinal
fluids; and
(b) an inert coating pressed onto the core, said coating being capable of
30 preventing substantial release of the active ingredient for a defined time
period following ingestion of the dosage form.

In another aspect, the present invention is directed to a method for the



WD 2006/ 027266 PCTI EP2005/ 009726 -5 treatnent of a patient in need of
therapy with an active ingredient in a site- and tinme-controll ed dosage

form sai nprising adm nistering to said pa
phar mceu%@b&@g?@ge form descri bed herein. 5 In anot h’éﬁ@é@g@?”zﬁ he
present invention is directed to a kit conprising at |east one unit dosage

of a dosage form described herein wwth-8kte- and tinme- controlled
gastrointestinal release of active ingredient. The kit optionally contains
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the present 1 nvention ates to a net ucin abl et” whi ch
rel eases a cand timestantrolled slosage formy rsaif erath canypnemlgtadnﬁmﬁiﬁanM| abl e

| ocation in t : .1 ning the | ocation

In the G trsf(rﬁ‘ g‘t“"@%ﬁ%h"?‘f’ﬁ%‘%“ﬂgé'ﬁ%gaﬁé)w‘%%BFg?‘hgé' orticosteroid; Is

form ng a coated tabl et having a core conprising the corticosteroid and a

swel | abl e ac‘buva n I nert outer coati ressl ng the coating
| her as ﬁ 213

of said tab secuine Bieseahnventatas vectSq o 4 Bl dogirs

cor ti cost er qpfstidneSinifldPSREHY dosHyd fBRR deb&ibediterbin @mbn@rarafm%t the
present invention relates to a coated tablet having a

corti cost er crantraded \gasiraintestinahrelaase of astive rﬂ@ﬂfed@[ﬂ&bl'@‘%ﬂ('tr@t@aéﬂhg t he
CO”'COSterOé&té\hs?ns‘?(u%géﬁaqrrﬁ‘atggﬂrfégué Ictﬁe'uﬂﬁfqobﬁee tract, the

coating being conpressed to a res e rel ease of the
corticosteroid at said predeterm ned | ocation. 25 In another aspect, the

oreSent oy HLORE A6Bhok e heBrlSblaficn hAREE. 4 nol 3 haighee ¢l oaoes
the G tr acttabbmivmmiréledsemamarﬁudswrodeéaivmmgureghetrheatla)pmdememmed he G
e o oot s ot B el el i cost eror i formng
determining the location in the Gl tract at which it is desired to
deliver the corticosteroid;
15 forming a coated tablet having a core comprising the
corticosteroid and a swellable adjuvant, and an inert outer coating; and
compressing the coating of said tablet at a pressure chosen to
result in the release of the corticosteroid at said predetermined position.

20 In another aspect, the present invention relates to a coated tablet having a
core of a corticosteroid active ingredient and a coating, capable of releasing
the corticosteroid at a predetermined variable location the Gl tract, the
coating being compressed to a degree which results in the release of the
corticosteroid at said predetermined location.

25
In another aspect, the present invention relates to a method of producing a
tablet which releases a corticosteroid active ingredient at a predetermined
variable location in the GI tract, said method comprising:

determining the location in the Gl tract at which it is desired to
30  deliver the corticosteroid;
forming a coated tablet having a core comprising the
corticosteroid and a swellable adjuvant, and an inert outer coating;



corticosteroid and a swel |l able adjuvant, and an inert outer coating; WO
2006/ 027266 PCT/ EP2005/ 009726 -6- conpressing the coating of said tablet at

a pressurewg)gta%@gp%g result in the rel ease of the Cortﬂ%%@bﬂzét sai d

pr edet er m lon; and testing the in vitro rel ease eristics in
a dissolution apparatus in order to confirmrel ease of the active
Ingredient at a specific lag 5 tinme. Lg.another aspect, the present
invention relates to a nmethod for the treatnent of a |ocal bowel disorder

in the lower secti On%oﬁfprééé‘?nq gﬁf?&%@ofl%mhnglﬁpg%i ﬁ%§5|.§'§reﬂbis§ﬁ%i ng to a

patient in need thereof "a cod a aving a core a cortrcosteroid
active i ngr erdsaittin thedreleaseafitng) corticesterid ahspid ipeedejerminpd posididntandy degr ee

that results in the release of. th corticosteraid jn the | r, sections of
the Intestine. Brief t%é@%ri %i'0n Vﬁ'fo t'ﬁ@?ﬁ?aﬁ??@ée"fgcﬁzi'BuPefaYl\S%Q“r@RE the in
vitro rel easgpgdratuzdn veder tolodhfieh réleaserdithe achiverthgeédient fidnspevific lag

("Prednisone TR') with a | ag phase of about 4 h (500 mM of water, paddle,

USP) 20 Fi guP@ez shows the in vivo plasma | evel of prednisone after

adm nistration of A) standard "Prednisone IR' (=Imredi ate rel ease) tabl et
(intake 2 am) with 5 ng of prednisone, BZ. Novel "Prednisone TR'tabl et,

"seni - f ast edin (@nothateaspgot) the tpresentyinyention getatesnrto 25 mathodfer ther edni sone

TR' tabl et, t [ ; ' A [ + o Fl e 3 shows
Che i n vivo FPEERd A 0 towd) Monity it theBoy) selGHF o 10 imbsfHe,C 2
standar d " Pr etichscomprises adrministeringtaaepatientin need tiereyf afcopteshitabieine, B)
Novel Pfoed”hé\%ﬂ& aTo%reto glc%ﬂicos?&g}d-afcﬁte?rggre&em gh& ascéja%gy\fhtehco%tin of
being compressed to a degree that results in the release of the
corticosteroid in the lower sections of the intestine.

Brief description of the drawings
15 .
Figure 1 shows the in vitro release of the novel tablet containing 5 mg of
prednisone (“Prednisone TR") with a lag phase of about 4 h (500 ml of
water, paddle, USP)

20  Figure 2 shows the in vivo plasma level of prednisone after administration of
A) standard “Prednisone IR" (=Immediate release) tablet (intake 2 am) with
5 mg of prednisone,
B) Novel “Prednisone TR™ablet, “semi-fasted” (intake 8 pm) with 5§ mg of
prednisone
25  C) Novel “Prednisone TR" tablet, fed-state (intake 8 pm) with 5 mg of
prednisone.

Figure 3 shows the in vivo plasma level of prednisolone after administration
of
3 A) standard “Prednisone IR" tablet (intake 2 am) with 5 mg of prednisone,
B) Novel “Prednisone TR” tablet, “semi-fasted” (intake 8 pm) with 5 mg of
prednisone
C) Novel “Prednisone TR” tablet, fed-state (intake 8 pm) with 5 mg of



predni sone C) Novel "Prednisone TR' tablet, fed-state (intake 8 pn) with 5
nmg of WD 2006/ 027266 PCT/ EP2005/ 009726 -7- predni sone. Figure 4 shows the
invitrorgle f a "Prednisone TR' tablet containin 5 of predni sone
with a |agw8r%§§62"2 66 h (500 ml of water, paddle, USP) g‘?‘ﬁl’g?ﬂs@“%g%hom an
in vivo plasma level profile after adm nistration of prednisone tablets. 1)
"Predni sone I R'standard tablet (intake-B-am 2) "Prednisone |IR' standard
tablet (intake 2 am) 10 3) Novel "Prednisone TR' tablet with 6 h | ag phase
("sem-fasted")d,.g@,t,iggﬁeﬁ pm 4) Novel "Prednisone TR' tablet with 6 h |ag
phase (fed state) (intake 8 pn) Detailed description of the invention 15 It
I's possible for the site- and tinme-linked gastrointestinal release of active

i ngredient t Lffe | al.e; r ' " [ n the
upper secti oﬁgﬁﬁ 4t %@Wénﬁ.}eesfnit %O&ME@%% ﬁi%f ﬁpgﬁm%ﬁggzrﬁné:%lfgﬁbﬁ%&iﬁ‘%ance of
i nstabi | iti e5myf oftpredrisdne with radag phasé of 6 hq 600 avltof watér, paddie; USP) ui ce, -
avoi dance of side effects, such as ulcers, on rel ease of the active

i ngredi _eFlt in the stomach, - optinal site and timng of absorption of the
active Ingr eF'i!gﬁ?é BiNghowss an2fh 9iVor plasiiaClevep ppofMe NEftér’ bamiristratire opf t he
active ingredient in the wupper section of the small intestinal region, -

achi evenent Rrednisengjahlelsi c effect at the ideal tine, - display of a local
effect int BRPEd N Iil-'\ﬁg't%nﬁérdttgﬁl ipbﬁﬁé@"ﬁn ao 2) Release in the | ower
sections of e intestine wth the Fo OW ng a%rrs:
2) “Prednisone IR" standard tablet (intake 2 am)
10 3) Novel “Prednisone TR" tablet with 6 h lag phase (“semi-fasted”)(intake 8
~ pm)
4) Novel “Prednisone TR” tablet with 6 h lag phase (fed state) (intake 8 pm)

Detailed description of the invention
15
It is possible for the site- and time-linked gastrointestinal release of active
ingredient to differentiate two preferred embodiments:

1) Release in the upper sections of the intestine with the following aims:
20 ~ avoidance of instabilities of the active ingredient in contact with
gastric juice,
~ avoidance of side effects, such as ulcers, on release of the active
ingredient in the stomach,
- optimal site and timing of absorption of the active ingredient and its
25 entry into the plasma after release of the active ingredient in the
upper section of the small intestinal region,
- achievement of the systemic effect at the ideal time,
~ display of a local effect in the upper sections of the intestine.

30  2) Release in the lower sections of the intestine with the following aims:
~ local and targeted gastrointestinal release of active ingredients,
- avoidance of side effects by active ingredients after (unwanted)
absorption has taken place.



- local and targeted gastrointestinal release of active ingredients, -

avoi dance of side effects by active ingredients after (unwanted) absorption
has taken akﬂﬁ&M)%Q 2006/ 027266 PCT/ EP2005/ 009726 It is conmmpn tq both
embodi ment & X0 ' RerFéase markedly the nedi cament ef fi catGVEROYOREduce t he
side effects thereof. s Afirst preferred enbodi nent therefore provides a
phar maceutical dosage formwth a relegse of active ingredient in the upper
sections of the intestine wthin a period of 2-6 hours. A second preferred
enbodi ment provides a pharnmaceutical dosage formwith a site- and
time-controlled release of active ingredient in the |ower sections of the

i ntestine wilt s comnpear tedotf embddindrls Holinsreabé enarkediykine miedicamentt i on

described hergin relates to novel ..ti.med-rel ease ("TR') dosage form which
rel eases theefg‘&qquaé" d’PgU%ﬁ\e %&e ?ﬁ%‘:tgg?ﬁwﬂ%at ion of active ingredients,

dependi ng on the conposition, the geonetry and the 15 production conditions,
at a particular site and/or at a particular tinme, and thus nmakes it

possi bl est o ArfiEsk prefgrres emhadireentetherefpren pravidesea riagnaceytical dosageys,
1 t . 1 . L 1 I .
experimen S--@?ﬁ?‘({ﬁ"sé ?é'g¥§é?)6P§ﬁ ggg@ﬁbémﬁn Me @ﬁé{r%‘é@h&%‘éf tﬂ%lnﬁfégghe

substance ( > one ecause 0 e conparabl e
properties, withio a&gedpgd| ofe2-6:houss.hArsegsont prefempdeedimbndinent. provides a

corticosteraoj noyel. "TR' d ge f.pr Cr ej | ffers from
prior art &%ﬁ%&g{}@?ﬂ.‘y‘%ﬁg?ﬁﬁ% g’ﬁﬁg?y&%ﬁor%ﬁue M‘%&g&%&ﬂ@@. Hi%ﬁgeec?ﬁet ry of
the press cagiveniggrédiéntiinethie leder\seotionsaofl the dntestird withih asperdbgopduct i on
process 25 2§r8 ters_a reproduci ble | ag phase and subsequent rapid rel ease
(drug rel edd g!%&ﬁ%?ﬁ?ff'" € active ingredient or the active ingredient
conbination. The inert coating initially prevents rel ease of the active
ingredient or the active ingredient conbination over an exact l(‘ﬁ'ﬁgl'ﬁfi ned

e

period, so tH@ inverdionagdessripedohereim relates to T aonal dimed-releane |
gast roi nt est t t n St3l ' Coniths d, after
a tinme whi chdégsglggr@\?@owg@ F%'lé%ee% %h% ? e\)ép!@gés&t}é@uggrtﬁgorrpr eééstlﬂg.'n?’?r eaches
the core. Thactiveaingragients, depending on the composition, the geometry and the

15 production conditions, at a particular site and/or at a particular time, and

thus makes it possible to ensure an optimal effect with reduced side effects.

Thus, experiments have already been carried out with prednisone as model
substance (“Prednisone TR") and can, because of the comparable
20  properties, also be applied to other active ingredients, e.g. corticosteroids.

The novel “TR” dosage form described herein differs from prior art
preparations. it surprisingly shows with a specific geometry of the press
coating with inert adjuvants and accurately adjusted production process
25  parameters a reproducible lag phase and subsequent rapid release (drug
release phase) of the active ingredient or the active ingredient combination.

The inert coating initially prevents release of the active ingredient or the
active ingredient combination over an exactly defined period, so that no
s3o  absorption can occur. The water present in the gastrointestinal tract
penetrates slowly in through the coating and, after a time which is previously
fixed by the pressure for compression, reaches the core. The coating
ingredients show neither swelling nor erosion of parts of the coating. When



I ngredi ents show neither swelling nor erosion of parts of the coating. Wen
WO 20061027266 PCTI EP2005/ 009726 -9- the core is reached, the water

penetrati nﬂoz@ 6/0?72\é§ry rapi dly absorbed by the hydropryér(]ﬁ,z(golgaggegg ents of
the core, so t?] e volunme of the core increases great and,” as a

consequence thereof, the coating conpletely bursts open, and the active
I ngredi ent and the actlve i ngredi ent coflbi nation respectively 5 is rel eased
very rapidly. A particul arly advantageous enbodi nent of this press-coated

Tth t abl elt he corelis aeaﬂﬂneuhmﬁ watpr lpumftraing mdsrpegemptul)c absorbed Ib@tthés ;
su sequent y essed w t mul tilay a r to a press-coate
tabl et. TMPE@F‘%’E"Q?BQ‘FPW?}D%PBQ 1S tﬁ%@’ﬂe ‘gurﬁg 0?3'@'3 Fole 18Ried§etat eri al s
i n order to Y%\ﬁa s debensedusidccmaredt! Bl éoetmg d@%pléfegamse%&rwer of
acrylic aC|d hacrylic acid etc. (e.g. FEudragits or rbopol), i5 -

cel l ul ose deand the a@tyeslngrewtw\drtbgﬁ@twwgfedlnp eambinatier respectlvely
hydroxypropy xynet hyl cel | ul ose, ethyl cellul ose, cellulose
acetate, - qu@kﬁé pg%ﬁ&ﬂ? pol yet hyl ene glycol, 20 - salts of higher
fatty acids, esters of nDnohydrlc or polyhydric alcohols with short-,

medi um  or n rated or nsa ted fatty. acids, cifically,
stearic aci dR F%"E‘F@ '&Pa ?%eca:s erbg LfF s@f?ﬁ?e? tecg ﬂg Q%Eeet
Conpritol) aaghigved-whén |la prédidusgncom\*ésksed edremabres i%h@ubsbq’ﬂeﬁﬂ be added
to these materlalss t hat heta et coatln n co ressed. Typlcally
used here ar 8Mprasge V@ﬂ?&m& ilayef & re%tq% r@#&?e &el | ul oses and
cal ci um fgydrogen phosphate. The glidant used is normall y magnesi um
stearate, and in exceptional cases also talc and glycerol behenate. A

pl astici zer Thedableh canting Amieallytepnsists obdhe dellowing materials in order to

achieve a delayed release profile:
- polymer or copolymer of acrylic acid, methacrylic acid etc. (e.g.
Eudragits or Carbopol),

15 ~ cellulose derivatives such as hydroxypropylimethylicellulose,
hydroxypropylcellulose, ~ carboxymethylicellulose,  ethylcellulose,
cellulose acetate,

~  polyvinyl alcohol,
~ polyethylene glycol,

20 ~ salts of higher fatty acids, esters of monohydric or polyhydric
alcohols with short-, medium- or long-chain, saturated or
unsaturated fatty acids. Specifically, stearic acid triglycerides (e.g.
Dynersan) or glycerol behenate (e.g. Compritol) are used.

25 In addition, further adjuvants should also be added to these materials so that
the tablet coating can be compressed. Typically used here are fillers such as
lactose, various starches, celluloses and calcium hydrogen phosphate. The
glidant used is normally magnesium stearate, and in exceptional cases also
talc and glycerol behenate. A plasticizer is often also added to the coating

30  material, preferably from the group of polyethylene glycol, dibutyl phthalate,
Diethyl citrate or triacetin.

In order to achieve an optimal release profile, the tablet core must also fulffil



30 material, preferably fromthe group of polyethylene glycol, dibutyl

phthal ate, D ethyl citrate or triacetin. In order to achieve an opti nal

rel ease profile, the tablet core nust also fulfil WD 2006/ 027266

PCT/ EPZOO%QQ&%{’:OQH“— 10 certain tasks and exhibit certaipprRp@RsodorRS. Thus,
after the lag phase has elapsed, a rapid release profile is achieved if
typical disintegrants are added to the inner core, which are derived for
exanple fromthe group of the follow- r’?@ subst ances: cellul ose derivatives,
starch derivatives, crosslinked 5 polyvinylpyrrolidone. The use of a bl ow ng
agent, for egartgin ¢askssand exiibftreentaira propeitiesatlibus, afteathsclag plas® hasl a

carbonat e or bicaybonat may al SO . pronote..rapi el ease.. The tablet core
typically co‘ﬂgpﬁcg aaf@ﬂl‘ﬁeéﬁ?#l WO@IP 1S 5&8’?)"%‘?HFYRD?%‘J{'?{B@SFP@{F%GF%FI?@GQ e.g.

| act ose, cel{ouites mnderdoréll WHRS. aadelived foryexarasle Romstieabfoupr oPb ther

subst ances known fromthe literature) and 10 | ubricant or glidant (usually

magnesi um stlolewing, sybstancespcelidese dagwalivess §tar9’hlq,e"<’iﬁth\’% wEessinkedhenat e) .
The si ze _of t rail erably 5

in dr arreéaywﬁ@ @ﬂ?ghgt Eﬁé\?’mggeo? tg hMeoﬁfﬁgLHgé ngg?re I et sgm‘%msgﬁtoo S
I arge for coawembimationngbatweak agid and @soalbonabrelobl,catbmms-ggsalw t he

actlvelngredlents ar the e fro ol 5 VEer Y. jcul arly

bet ween 1 a?l(?% rfﬁp %ﬁ@e?ge‘vﬁ-ﬁggtaplgﬁ e‘l’%% %?'%%M goggsphgdgw&?élh)o§gge form
accordi ng tomatrix o?Ofillimy engredients (el latiwsey celiabsé hﬂ?érn.laﬁees t balojun?o of t he
active |ngred| uring the. | se phase

| d h . t.h
has started,h pgﬁrlé,pggglgha%gg&) ﬁ'ﬁf t§ 5‘%%?6‘[‘39&‘2&‘3@ E@%tufﬁ)r?e'l"fgaactive

i ngredi et 'Fﬁbnéﬁtetﬁsg?ﬂam (dyuan@ﬂ?adh@srum stearatd, i éxceptishgiacsessalfs ef er abl y
det erm ned usi ng l'e dissolution nodel in water. 25 The enpl oyed

active i ngre@‘ﬁaﬂﬂ%gluﬁ%fobb@?@aéﬂy derived fromthe group of glucocorticoids
and all show conparabl e physi cochem cal properties. Such

The size of the core tablet preferably should not exceed 6 mm (preferably
5 mm) in diameter, because otherwise the press-coated tablet becomes too

15 large for convenient ingestion. As a result thereof, the dosages of the active
ingredients are in the range from 0.1 to 50 mg, very particularly between 1
and 20 mg.

The in vitro release profile of the “TR" dosage form according to the
20 invention is preferably such that less than 5% of the active ingredient is
released during the lag phase. After the release phase has started,
preferably 280%, particularly preferably 290%, of the active ingredient is
released within one hour. The in vitro release is preferably determined using
the USP paddle dissolution model in water.
25 .
The employed active ingredients are preferably derived from the group of
glucocorticoids and all show comparable physicochemical properties. Such
include cortisone, hydrocortisone, prednisone, prednisolone,
methylprednisolone, = budesonide, = dexamethasone, fludrocortisone,
s fluocortolone, cloprednole, deflazacort, triamcinolone, and the corresponding
salts and esters thereof. This applies in particular to prednisone,
prednisolone, methylprednisolone, budesonide, dexamethasone,
fluocortolone, cloprednole, and deflazacort and the corresponding salts and



I nclude cortisone, hydrocortisone, prednisone, prednisolone,

nmet hyi pr edni sol one, budesoni de, dexanet hasone, fludrocorti sone, 30

f1 uocort ol\9g86ensob3ps €dnol e, deflazacort, trianti nol onepcdagdofoor2s
corresponding salts and esters thereof. This applies |n particular to
predni sone, prednisol one, nethyl predni sol one, budesoni de, dexanethasone,

fl uocortol one, cloprednole, and defl azddort and the correspondi ng salts and
WO 2006/ 027266 PCT/ EP2005/ 009726 -11- esters thereof. In the present case of
the "TR' tabjgibrs thBfofol | owi ng conbi nation of core materials and coating
materials has proved to be particularly suitable for s achieving a tine-
and site-controlled release with exclusion of pH and food influences: The

coating prefgerahl [ t8RSWIngY ’ t n HLB
val ue of | es@ ﬂ% ﬁre%gou?héféfghepr gf er agf)ytﬁgr ound'n;&&srr'gﬁggn ng&rgar affins,
cetyl ester matemls and g¢oatihgrmableyiatsnha® peevednta begpartiGilady rsuitablerfonat e has

Bbout 36 sO9RTe ALER Hd b ipias fieL38 i, BRObih b el aplsdoBd" "' <1

non-fatty, hinduewdegbic filling materials such as cal ci um phosphate 15
salts, e.g. dibasic cal cium phosphate. The use of about 25-75% of these
filling materials, in particular of about 40-60% in the coating has proved

to be very afly, W 6 :compris §de|t|0n the tablet coating preferably
al so consi s?g é‘?& er fé?ﬁbg dn ? vi nyl p%rrol i done (PVP), typically in

concentrations of hyssephobig waxyzsubs es withan KLBivelve of less4haarabayti dant s
speci {1 cooase of | SueiereDy s 2 At War RerdfRY, edhviadish weles "C, o
be used as flow ragureferably remnpteydd thenefonrBlyoenohbebesatefhasbproved t@5-1 % | n
addition, to dist ilglggiaﬁigulgirl{/fsﬁlrtaetﬂé. 'ﬂ'?es sk or atSE}Ju(f%-%rOQ}‘| in partlcbu?ar acl)%%? to
30-50%, in the coating has proved to be very advantageous;
- non-fatty, hydrophobic filing materials such as calcium phosphate
15 salts, e.g. dibasic calcium phosphate. The use of about 25-75% of
these filling materials, in particular of about 40-60%, in the coating
has proved to be very advantageous here;
- in addition, the tablet coating preferably also consists of binders,
e.g. polyvinylpyrrolidone (PVP), typically in concentrations of about
20 4-12%, specifically about 7-10%, and glidants such as magnesium
stearate, in concentrations of about 0.1-2%, in the specific case of
about 0.5-1.5%. Colloidal silicon dioxide can for éxample be used as
flow regulator, normally in concentrations of about 0.25-1%. In
addition, to distinguish different dosages, a colorant can be added to
25 : the tablet coating, preferably an iron oxide pigment in
concentrations of about 0.001-1%.

The core tablet preferably comprises:
- an active ingredient or an active ingredient combination from the
30 group of glucocorticoids, preferably prednisone, prednisolone,
methylprednisolone, budesonide, dexamethasone, fludrocortisone,
fluocortolone, cloprednole, deflazacort, and triamcinolone, and the
corresponding salts and esters thereof. The dosages of the active



25 the tablet coating, preferably an iron oxide pignent in concentrations
of about 0.001-1% The core tablet preferably conprises: - an active

i ngr edi enthrzodt%%zﬁ% i ve ingredient conmbination fromt hq,CT 2(&%8%9260]‘
gl ucocorticoids, preferably predni sone, prednisolone, “methylpredni sol one,

budesoni de, dexanet hasone, fludrocortisone, fluocortolone, cloprednole,
defl azacort, and triantinolone, and theél2torresponding salts and esters

t hereof . The dosages of the active WD 2006/ 027266 PCTI EP2005/ 009726 -12

i ngredi ents are inngtedientgiare infthabregiorD of -aboutr),1-5@ mg, esery césplecially bet ween
about 1 and 20 ng;, I.n additiop, core tablet preferably conprises a
filler such as, fot?etwéﬁﬁﬁbplét, PPB@E@@' starch derivatives or cellul ose

derivatives. Lact GaeydditidnS th 85 Rablet prémlsbiedomphsed alfllleF suéh bypPlopal | y
present in concentrations of about 50-90% specifically of about 60-80% A

di sintegrant is adeXampledactpserdawhtdesivatives engsllulgse detvativasi haetasever  or
sodi um car boxynet hyl e, LAl | 4d N cent LANS bgut 10-20%
It is additionall ;%pg[g’%ﬁ%@?f oerrﬁgls%%de%é eﬁganlﬂs/P,&?{nge fgésperngsgﬁt ,

typi cally i n concecdncantraticnsodf about 58-90%6) spexifidally cofl ayoutf 60-80%UtAS. 5- 9%

and a lubricant sugh. as nmagnesjum stearate, inQ. ncent rati,ons bout
0129 i the speOpnoraacs SARnBlY Bréiebn andjs SEIRE, GRRERBAZYP ot oxi de
is normally used agr baitm 'cashdxyhmthyleeliuiose, \typidallyo ive estinicahiratisnso fof about
0.25-1% It is 15 additionall g po‘quﬁl-Qb[{ai for_visually disti ng{w shing the
core fromthe coa2Bolty10re0%dtis.AQqy MPPSﬁP'@ffBFﬂ@F'%}je&ne-BFB 039 BR “pi gnent
In concgntrations i -dd i t paab I

accordi ﬁ‘g to the i%@%ﬁﬁbgwl?@yg?‘e‘%ﬁcgg?gtmg%bgiagﬁ{n%ﬂies_/?{e by tﬂg ?iqnn vitro
rel ease and the i nahaufd5.bf%aaad(anubrieanti suchkey mAgNesiemastearate; igr edi ent

not differing by ngyfechiafioAftattitk 69%%, AR theCYpédifi¢ case of about
0.5-1.5%. Colloidal silicon dioxide is normally used as flow
regulator, normally in concentrations of about 0.25-1%. It is
15 additionally possible, for visually distinguishing the core from the
coating, to add a colorant, preferably an iron oxide pigment in
concentrations of about 0.01-1%.

The pharmaceutical dosage form according to the invention is preferably
20  distinguished by the in vitro release and the in vivo release (on oral intake) of
the active ingredient not differing by more than about one hour, particularly
preferably not more than about 30 minutes. It is further preferred for the in
vitro release to be substantially independent of the pH of the release
medium or/and of additions in the release medium which simulate high-fat
25 and low-fat food, i.e. to vary by preferably not more than about +20%. It is
further preferred for the in vivo release to be substantially independent of
food intake, with the time to reach the maximum plasma concentration (tnax)
varying by not more than about +20%. The plasma level reached on in vivo
release is preferably independent of the gastrointestinal pH and of food
30 intake.

On in vivo release in the upper sections of the intestine, preferably
equivalent parameters, in particular a maximum plasma level (Cna) reached



preferably not nore than about 30 mnutes. It is further preferred for the
in vitro release to be substantially independent of the pH of the rel ease

nmedi um ort B%&]é,zﬁlggi tions in the rel ease nmedi um whi ch ﬁﬁﬂé@é@?ﬁ%hfat 25

and |l owfat foo e. to vary by preferably not nore than % It is
further preferred for the in vivo release to be substantially independent of
food intake, with the time to reach thd3maxi mum pl asma concentration (tnax)
varying by not nore than about 20% The plasma | evel reached on in vivo

rel ease i S psirey ahl areaneRRBAadepTthe hslagnat cLrvet(BBIC)Nas fol andpiat food 30
intake. On in vivo release in the upper, sect,lt?n_f of .the [ntestine,
preferably releaseslasage Sem aee ashieved, Ihignarticllarly preferse Hlasff atevel

(Corer) reached 30.A0RM0BER050RH SFRACCIONNTAML. BPET,ANGr apiea I eached

under the plasnma curve or a rapi rel ease dosage formare
achi eved. | treleaspatasiagelfarmn,yans an &UG whiakr deespotwvasy bytmorecthan abimoitit 70%

preferably o east % t. Dl - e .dosage
form and an&@ @nﬁ%ﬁcﬁ%%&néﬁ %g%eﬁﬁ?ﬁpesﬁcﬁéﬂga?gﬁ% ?jnsteﬁtﬁ%, qﬁ% ”8e

?chi leved. Orwlvir/@bh%m iegellksmhmh_ 'mju_eh iwerhthis likeseise geinngralrntiauyvo pl asma
evel s reached are, much lLower, this ]ikew se peing substant

i ndependent '8 eﬁweg;gs?fr a?%t@frpﬁ‘é?ﬁ@ﬁr émj QﬂCP fq;og’oﬁnf k. "Tﬁﬁ raitﬂ'er

embodi ment i ﬁ%mb@ﬁrﬁe’h&’%Fhﬂfm@réﬁtidﬁ‘fésthﬁélbhﬁﬁzglaﬂ |sujtabletféPiie frétnidi of r eat ment

of | ocal | anmat ory | sease such as CUrohn"s disease or ulcerative
to colitis, lopdrdflamsaloenbewek tisease sugbtasidgphe’s. disease jor sicerative oned

enbodi t, Wik | L:qn €S P | h _ i of the
i nt est Pﬁg I'S I'E)Ig’ %&a?%@gl g“f?ﬁt E%rb?tgﬁqégﬂe{io?rﬁgﬁﬁ g%ﬁrtr'gﬁ of
i nf | ammat or yerdbedieendt, with which atsorptiorstakes placedn\the upper sectionstofdse f or
exanpl e, rheupat.oid .arthriti al lergi es and.noct ugnal, seyver thomtic 1is
at t acks, V\he'P&% n%’ys‘?e&?yc cgpﬁ% t sluglaﬁgsi"? eB?m?chrpfoEcégé ﬁ%?ﬁbé}ﬁdeg?ng t he
t abl et t akesnflhmaratonyddisetses lof he djoirite,nassdciatéd ewith paimc suth o, fondustry.
Thus, standard technol onqi es ar?l used in, the .

example, rheumatoid arthritis, allergies and nocturnal severe asthmatic

15 attacks, where a systemic effect is desired.

The process for producing the tablet takes place under usual conditions of
the pharmaceutical industry. Thus, standard technologies are used in the
production of the core tablet, such as weighing, sieving, mixing, aqueous
20  granulation in a high-speed mixer, fluidized-bed drying of the granules,
mixing and compression. Comparable methods are employed to produce the
coating, namely weighing, sieving, mixing, aqueous granulation in a high-
speed mixer, fluidized-bed drying of the granules, mixing and compression
to press-coated tablets.
25
The geometry of the press-coated tablet has, in addition to the composition,
a very great importance. It can be achieved only using a tablet machine for
producing press-coated tablets; spray coatings are unsuitable.

sc  The ratio of the thickness of the press-coating on the sides of the tablets to
the upper side or lower side is preferably about 2.2-2.6 mm (for the side
edges):about 1.2-1.6 mm for the upper side of the tablet and about
1.0-1.4 mm (for the lower side of the tablet), particularly preferably about



production of the core tablet, such as weighing, sieving, m xing, aqueous 20
granul ation in a high-speed m xer, fluidized-bed drying of the granules,

m Xxi ng andwggp&/ﬁm& on. Conparable methods are enpl oyegfphfQdbsss t he

coating, namely weighing, sieving, mxing, aqueous granulation in a high-
speed m xer, fI ui di zed-bed drying of the granules, m xing and conpression
to press-coated tablets. 25 The geom*at'rl}‘l of the press-coated tablet has, in
addition to the conposition, a very great inportance. It can be achi eved
only using a2.35i2.45 mmabouot 1£35-1 4|5rmt1u¢lhmerpmdesebdm ddblefbard sabaipr ay

coatings are ubtabl e 30 The, rat.io of the thickness ess-coating
on the sides! 35 ?1%"1’%!0&%' ?'Be) ﬂHs 1.958@? tQ‘ ﬁeésuh? no rgb,eéégp'%"ﬂpgf erably
about 2. 2- 2. §ffigfehtiyosmbin éwoieprcﬂﬂaﬂs)mmtswmlowuigl 6 mmfor the upper side
of the tablet and about 1.0-1.4 mm (for the |ower side of the tablet),

particul arly preferably about V\D 2006/ 027266 PCT/ EP2005/ 009726 -14

2.35-2. 42 mﬁﬁg&t Wﬁgfagg%r&%?%f( SHAR 660N ﬁf'\eéélfreaf% §§) %f?étﬂ ikQRet

1.15-1.2 I's geonetry results in renalnlng
suf fi ci ent | yEuropean PRhasmecapqeial) 298, are thusvachievedng. 5 Tablets with a
hardness of about 60-90 N, neasured as specified in the European

Phar macopoeia 4, 2.9.8, are thus achieved. The tined-release ("TR") of

gct ive i Egr euh]etitnedamléas? OrR") of betd/ebpigsefdléhﬁt egn tl?lee:omrr@d by s'euiaﬁftbe Ceﬁ
uring the a icatjon o e, coating,.to,the et. cor 0 Thus, the
conpr essi ve g‘ﬁ?%@s'ﬁggﬂwﬁ W@Be@geaﬂ jcation of, cgaélgglteﬁged%blphgorem estine
are pref,grablyugiRhé Qorippedsiidfbries used fdr%le@ééyn Wﬁ@hﬁ?éibééfct@hgl&f thg>0- 600
kg, whereas the conpressive forces used f rel ease of the active

i ngredi ent i intastise| drgeprefevablyoHp ter abaid $0Q kgt particulady refesakly| sbabove about
600 kg, partt@d‘bé‘bkmp SRk @g@g{,s.@%ré%g ngr rfﬁ}rgrfeﬂab%ep&%aﬁa%ﬁ%' cal

dosage formri1s par y pre nt
ingredient in the Iower sections of the intestine are preferably above about

600 kg, particularly preferably about 600-800 kg.

15
The pharmaceutical dosage form is particularly preferably in the form of a
tablet, but it is also possible to produce the dosage form as capsule.

The present invention is further illustrated by the following examples.
20
Examples

Example 1: Formulas

25  Core tablet consisting of:

Corticosteroid' 1mg
Lactose 42.80 mg
‘Povidone 4mg
Carboxymethylcellulose, Na 11 mg
Iron oxide, red 0.3 mg
Magnesium stearate 0.6 mg
Silicon dioxide 0.3mg

or



tablet, but it is also possible to produce the dosage form as capsule. The

present invention is further illustrated by the foll ow ng exanples. 20
Exanpl es  &63RlB7hs Formulas 25 Core tablet consisti | cost eroid'
1 ng Lactose 42. ng Povidone 4 ng Carboxynet hyl celqﬁju opsmeo,gfaﬁ\ﬁk(’il ny

Iron oxide, red 0.3 ng Magnesium stearate 0.6 ng Silicon dioxide 0.3 ng

or WD 2006/ 027266 PCTI EP2005/ 009726 - 1395 -Corticosteroid 5 ng Lactose 38.80
ng Povidone 4 ng Carboxynethylcellulose, Na 11 ng |Iron oxide, red 0.3 ny
Magnesi um st e2drfiédstérofd'my  Silicon dioxbagg 0.3 ng 30 or Corticosteroid 10
ny Lactose 3@ckfseny Povidone 4 ng Cag®egwigt hyl cel lulose, Na 11 ng Iron
oxi de, red O.phyidbneVagnesi um stearate 04 gngo

Carboxymethyicellulose, Na 11 mg
Iron oxide, red 0.3mg
Magnesium stearate 0.6 mg
Silicon dioxide 0.3mg
3 or

Corticosteroid' = - - . 10mg
Lactose : C ..~ 33.80mg
Povidone 4 mg
Carboxymethylcellulose, Na 11 mg
Iron oxide, red 0.3mg
Magnesium stearate 0.6 mg
Silicon dioxide 0.3 mg

Coating consisting of:

Calcium phosphate 50%
Glycerol behenate 40%
Povidone 8.4%
Iron oxide, yellow 0.1%
Magnesium stearate 1.0%
Silicon dioxide 0.5%

35
' Corticosteroid from the group of substances including cortisone,
hydrocortisone, prednisone, prednisolone, methylprednisolone, budesonide,
dexamethasone, fludrocortisone, fluocortolone, cloprednole, deflazacort,
triamcinolone and the corresponding salts and esters thereof.

40
The composition of the tablets ensures that the influences of food, pH and
motility of the gastrointestinal tract have no influence, and the active
ingredient escapes very rapidly from the tablet after completion of the lag
phase.

45



Silicon dioxide 0.3 ng Coating consisting of: Calcium phosphate 50%
A ycerol behenate 40% Povidone 8.4% Iron oxide, yellow 0.1% Magnesi um
stearate 14x8%, @jzj%con di oxide 0.5% 35 ' Corticoster Opgripaihddfdr oup of
subst ances |ncfu Ing cortisone, hydrocortisone, prednisone, prednisolone,
met hyi predni sol one, budesoni de, dexanethasone, fludrocortisone,
fl uocortol one, cloprednole, deflazacortl6-triantinol one and the
correspondi ng salts and esters thereof. 40 The conposition of the tablets
ensur es t hat Example'2! Rrodaetioh process and dnditrorgleaseé y of t he
gastrointestinal tract have no influence, and the active ingredient escapes
very rapidly fromthe tablet after conpletion of the lag phase. 45 WO
2006/ 027266 Wi?ﬁ/E?&@Qﬁéﬂ@?§8§rgetr%,6trﬁxﬁﬁpdrfas33ofPécf!igé% RAigHt FeRASea8d i N

g gnp

vitro release Wth a fixed table eonetry, ase of active

| the .
i ngredi ent reetermineds exglusivelyi Hyd t@&cYﬂéﬂbﬁéliﬂl‘HﬁiaHﬁe compressive Jfayeest abl e

corrpressisve PRIdrfsoneSway Gy é@%@iﬁéﬁﬁ reaRiht fothRCédsee i ngredient in this case.
Thus, an average pressure of 400 kg SFor conpression | eads for exanple to a

| ag phase of 4 hours. Table 1 summarizes the | ag phases as a function of

the COMDr essie, L0 &traddprbdb® dr adBFRP EORBrebicBabfbriaRmId 2 on the

aver age
lag phase of 4 hours. Table 1 summarizes the lag phases as a function of
the compressive force:
10 o
Table 1: Dependence of the lag phase [h] on the average
compressive force [kg]

Compressive force [kg] lag phase [h]
300 3

340 35

400 3.9

460 4.5

580 5

15 The lag phase is determined by means of the USP paddle dissolution model
with 100 rpm in water at a temperature of 37°C. Figure 1 shows typical
release behaviour (batch G360).

Surprisingly, the lag phases and drug release phases in hours are

20 comparable in different release media for this formulation, with fixed
geometry and identical compressive force. This is evident from Table 2
(batch: G360).

Table 2: Lag phases and drug release phases [h] of the novel
25 “Prednisone TR"” tablet with the active ingredient
prednisone in different release media, /in vitro dissolution
release, 500 ml, paddle, USP



conpressive force [kg] Conpressive force k la phase h 300 3 340 3.5 400
3.9 460 4.5 580 5 15 The |l ag phase is determ ned by neans of the USP
paddl e di L AL ] del wth 100 rpmin water at at f 37C
Figure 1 ?ﬁg\%gb%}to%?éggl rel ease behaviour (batch G360) ?%ﬁ’%ﬁ’?"é"?ﬁz&y, t he
| ag phases and drug rel ease phases in hours are 20 conparable in different
rel ease nedia for this formul ation, wi-tH fixed geometry and identical
conpressive force. This is evident from Table 2 (batch: G360). Table 2: Lag
phases and drMediusl eadAverageeaglphaseTh)t he Aversde ditig réléasdphase¢h] TR t abl et
wi th the actiwgtdrngr ediggnpt prednisone inglyfferent release nedia, |in vitro
di ssol ution [gigensSe, [ ni, paddli e, USH @@ 2006/ 027266 PCITEPZ003/ 009726
-17 Medi um 340F ag gase h AVer age drjyfjgr el ease phase n varer (4.1 0.7
pH 1.2 3.6 O5H6 .\.Wu.s pH 6.8 4. [(h§-9 FaSSIF 472 0.8 FeS$SIF 4.1
0.9 30 Thi S EIBETSTT[gQ 41 A Mg TS5 VETy T[pgT tant because tie armyhi ch it
I's I ntended fifsc prsue 41: to—achieve sit -Ogulu' tTme=-controtted—retease
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This surprising finding is very important because the aim which it is intended
to pursue is to achieve site- and time-controlled release without the influence
of food. ’

ss  Further experiments to correlate the compressivé force with the lag phase
were undertaken with respect to 1 mg and 5 mg tablets containing
prednisone as the active ingredient. The results are summarized below:

Compressive Force | Average lag phase Average lag phase
1 mg tablet 5 mg tablet

150 kg 2.2 2.2

200 kg 24 2.7

400 kg 34 3.9

600 kg 4.2 5.1

800 kg 4.8 5.6

1200 kg 6.0

a0 Surprisingly, there are some differences in the required compression forces
between TR tablets of different strengths. Therefore, testing of the in-vitro
characteristics of each batch in a dissolution apparatus is preferred to
confirm release of the active at a specific lag-time. This can easily be
monitored by a color change of the dissolution medium. The color is
45 released from the colored core tablets.

Example 3: In vivo release

It was surprisingly possible to confirm in vivo exactly the delay, measured in
so  vitro, of prednisone release.



of food. 35 Further experinents to correlate the conpressive force with the
| ag phase were undertaken with respect to 1 ng and 5 ng tablets containing
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vitro release profile. It was additionally found that sinultaneous™ intake
of food evi dbacausel foedworeallydpfiurncesthe medilityiof the gastreintestinahtrachiihe
o pH, the luminal metabolism, and normally interacts with the dose form. The
Guidance for Industry “Food Effect Bioavailability and Fed Bioequivalence
Studies” of the US FDA, Department of Health of December 2002 mentions

that a difference in reaching the tma ought to be of no clinical relevance.

15 It is therefore very gratifying that the lag phase for the present “Prednisone
TR” tablet in vitro is 4 hours and this is also found in vivo with and without
food. In addition, food evidently has no influence on the maximum plasma
levels (Cra) reached and the areas reached under the plasma curve (AUC)
either. The time until the maximum plasma concentration (tn.x) is reached is

20 likewise independent of the intake of food.

The difference in tn:« between the tablet in the semi-fasted state compared
with simultaneous food intake is a maximum of £20% and is thus clinically
insignificant.
25
To demonstrate the influence of food on the release of the active ingredient
from the novel “Timed-Release” dosage form, the applicant has carried out a
pharmacokinetics study on 27 subjects. Three arms were compared:
administration in the evening (8 pm) of the novel “Prednisone TR" tablet with
30  standardized supper (fed state), administration in the evening (8 pm) of the
novel “Prednisone TR" tablet with light supper around 17.30 h (semi-fasted),
administration at night (2 am) of a standard Prednisone Immediate Release
tablet (Decortin, Merck, Germany). The study was carried out randomized, in
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and the principal pharmacokinetic characteristics are summarized in
15 Table 3.

Table 3: Pharmacokinetic parameters for prednisone after
administration of a single dose of 5 mg of prednisone as
“Prednisone IR” or “Prednisone TR” tablet in 27 healthy

20 male volunteers
Parameter | Prednisone IR | Prednisone Predisone
at2 am TR;semi-fasted | TR; fed state at | p*
at 8 pm 8 pm
Cmex 209 20.3 22.0 0.54
(ng/mL) (19.2-22.7) (18.6-22.1) (20.1-23.9)
tmex (h) 2 (1.0-4.0) 6.0 (4.5-10.0) 6.5 (4.5-9.0) <0.0001
tsg (D) 0.0 3.5 (2.0-5.5) 4.0 (3.5-5.0) <0.0001
(0.0-0.5)
AUC,, 107 108 121 0.16
(h.ng/mL) | (98.8-116) (99.1-117) (111-132)
AUC,. 109 110 123 0.15
(h.ng/mL) |[(101-118) (102-119) , (114-134)
tiz (h) 2.57 2.41 2.41 0.002
(2.51-2.63) (2.36-2.47) (2.36-2.47)




"sem -fasted" conpared with "fed state" in relation to a standard
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Thus, it was also possible to show for prednisolone a comparability between

10/ Cmex and AUC of the novel “Prednisone TR” tablet “semi-fasted” with “fed
state”. The plasma level profile of the metabolite prednisolone is therefore
also independent of food intake.

The plasma samples for determining prednisolone were taken at intervals of
15 0.5 and later of 1 hour.

The plasma levels found for prednisolone are depicted graphically in
Figure 3, and the principal pharmacokinetic characteristics are summarized

in Table 4.
20
Table 4: Pharmacokinetic parameters for prednisolone after
administration of a single dose of 5 mg of prednisone as
“Prednisone IR” or “Prednisone TR” tablet in 27 healthy
male volunteers
25
Parameter | Prednisone IR | Prednisone Prednisone TR;
at2am TR; semi-fased at | fed state at8 pm | p*
8 pm
Crax 135 13 132 0.036
 (ng/mlL) (124-147) (104-123) (121-143)
tmex () 1.0 5.0 (4.0-9.0) 5.5 (4.5-9.0) <0.0001
(0.5-3.0)
teg () 0.0 3.5 (2.0-5.5) 3.5 (3.0-5.0) <0.0001
(0.0-0.5)




means (90% Cl) obtained from ANOVA. *:. probability associated with the
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Typical achieved Cna values for 5 mg prednisone tablets after ingestion will
be in the range of from about 15 to about 25 ng/mi, and the AUC of
prednisone is from about 75 to about 150 h*ng/mL. The achieved Cpax
values for the prednisolone metabolite will be in the range of from about 100

35  to about 160 ng/ml, and the AUC of prednisolone is from about 500 to about
700 h*ng/mL.
It should additionally be mentioned that the coefficients of variation for Cpax,
tnax @and AUC for prednisone after administration of the standard tablet
“Prednisone IR" (at 2 am) and of the novel tablet “Prednisorie TR” (at 8 pm)

a0 with and without food are approximately comparable. This has not previously
been described for a tablet with modified release of active ingredient.
Table 5 summarizes the coefficients of vanation for prednisone.

Table 5: Coefficients of variation for Cme, tmax, AUC for prednisone
45 plasma levels after administration of a standard tablet
“Prednisone IR”, of the novel tablet “Prednisone TR”
“semi-fasted” and in “fed state”

Prednisone IR | Prednisone prednisone
at2 am TR; TR;
semi-fasted at | fed state at
8 pm 8 pm
N 26 26 26
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The coefficients of variation of the pharmacokinetic parameters for the

metabolite prednisolone likewise differ negligibly when the standard tablet is

compared with the novel tablet.

55

Table 6: Coefficients of variation for Cpex, tmax, AUC for prednisolone
plasma levels after administration of a standard tablet
“prednisone IR"”, of the novel tablet “Prednisone TR”
“semi-fasted” and in fed state

Prednisone Prednisone
Prednisone TR semi- | TR; fed state
IRat2 am fasted at 8 |at8pm
pm
N 26 26 26
Crnex Average | 138 121 135
SD 22.9 32.3 24.5
(ng/ml)  fedian 1140 130 135
cVv 16.6 26.8 18.2
tmex (h) Average | 1.12 5.58 5.81
SD 0.67 1.2 1.16
Median |1 4 5.5
CcV 59.3 21.5 19.9
AUC,-. Average | 638 611 680
- SD 112 178 142
(ng/ml’h) - jedian (646 677 713
CV (%) [17.7 29.2 20.9

The situation is quite different when a tablet with a longer lag phase (6 hours



Predni sone IR Predni sone prednisone at 2 amTR TR sem -fasted at fed
state at 8 pm8 pm N 26 26 26 WD 2006/ 027266 PCTI EP2005/ 009726 -22- Croi X

Aver age 21w1,23.;6,0472%g 2 (ng/m) SD 3.56 5.65 3.66 Medi osfhordy 2.2 OV
16.9 26.4 16.4 .. (h) Average 2.06 6.21 6.5 SD O. 68 e dian 2 6

6.5 Cv 33.1 19.6 17.1 AUCo_ Average 111 116 126 (ng/m h) SD 17.5 31 24.3
Medi an 106 122 130 CV % 15.8 26.6 19.-230 The coefficients of variation of
t he pharnmacokinetic paraneters for the netabolite prednisolone |ikew se

di ffer negligi hirg) M@dmmen%fdamd@%é ﬁ@t%le?% B BRI 1 tmtm@@ae@ve'

tablet. Table 6: Coefficients of variation Croix, tnmerz, AUC
pr edni sol onealsp| faung: in a4ted.sHawesr, a?&rthensgmeatlm the asbsgnam;amgneeﬂyet ss

" Pr edni sone ee?uce@%e&%fséﬁ'ﬁéeﬂeléa?sglﬁev OIo Q@b%&@g&ﬁ_lowﬁ@% 853%%3 and in

fed state Prednisone dni'sone one state” IR at 2
am f ast ed atinfestineSamdrabsorption now takes place only to a smaller extent. This was
s shown in a second pharmacokinetics study. Figure 5 shows a novel
“Prednisone TR" tablet with a lag phase of 6 hours, which can be produced

by means of a higher pressure for compression.

Typical achieved Cme values for such 5 mg prednisone tablets after

10 ingeStion will be in the range of -less than 15 ng/ml, and the AUC of
prednisone is less than 75 h*ng/mL. The achieved Cna values for the
prednisolone metabolite will be in the range of less than 100 ng/ml, and the
AUC of prednisolone is less than 500 h*ng/mL.

15 Very interesting novel therapeutic approaches derive therefrom, and this
invention relates thereto. Thus, the composition of the tablet, its specific
geometry and é compressive force which can be adjusted variably make it
possible for the coating of the tablet to release the active ingredient very
rapidly from the core tablet after an exactly fixed time. This is very

20  advantageous because the site of release can also be fixed accurately via
this precise presetting.

It is possible with a site of release on the one hand to treat local disorders of

the gastrointestinal tract locally. For example, ulcerative colitis, an
25 inflammatory disorder of the bowel, may affect different sections of the

intestine. This novel timed-release (“TR") tablet is very advantageous

especially for disorders of lower sections of the intestine, because there is

now mainly local release of the active ingredient, but absorption thereof is

only negligible or very limited. It is possible thereby to avoid effects which
a0  normally occur after uptake of the active ingredient into the blood.

However, with a precise controlled active ingredient release after an exactly
defined lag phase it is also possible to achieve the plasma level profiles



N 26 26 26 Cm x Average 138 121 135 (ng/m) SD 22.9 32.3 24.5 Medi an 140
130 135 Cv 16.6 26.8 18.2 t,, (h) Average 1.12 5.58 5.81 SD 0.67 1.2 1.16

Vedi an 1 4wd SocieHhes9- 3 21.5 19.9 AUCO-" - Average 638 Gl m"h) SD
112 178 142 Median 646 677 713 CV % 17.7 29.2 20.9 The é@?@’é’t"%gdis quite

different when a tablet wwth a | onger |ag phase (6 hours WD 2006/ 027266
PCT/ EP2005/ 009726 .23 in vitro) is adfidd stered. It is true that rel ease
after 6 hours is in this case also found in vitro. However, at the sane

time, the abgAich! térfedpond! RAtHAse BREMGEMIMSFRIONCof Rerdpid-PaIBAsE Nablgys| y takes
place in | ower sections of the intestine, and absorption now takes pl ace

only to a snhpwererthe precangition\for thissisothat ithe £oatieg od thenavet dmedet i cs
tudy. Fi . " ' . it f 6
Study. 19U Ricast 1R AaBRY BlposcR R BRI RGRied AElinit!ord aigRleaBace 0

proaduce nmeans er pressure tor conpr essi on.
Typi cal achi thaad bours, aadube dative Sngredieningap themibsovarytrapidiy disadlved t o

P9est] 98" bha Bisoal ok Wi ot I TorSenhhy, Alflciiaok 5
pr edni sol onecontitaits fort the \tidatment ofiinflanematengdisofderstisthelieints] @bergprol, and t he
hor apeut | . IIBPERECHReR At SlBRseshin BR A BouTs e aeming drde
thereto. Thugre thBagHABMESIcSpORsIBIE fohthel M R thel hbrmimeahd itie stiffness of
fingers in the mo'rhirig. It is now possible through the novel tablet, with intake
10 at 10 pm, to enable release at 2 am, and thus to ensure the optimal effect,
described by Arvidson et al. (Annals of Rheumatic Diseases 1997; 56:27-31)
of the cortisones on rheumatoid arthritis and, in addition, to contribute to a
crucial increase in patient compliance. Consequently, the tablets of the
present invention may be ingested once daily at bed-time, for example
15 between about 8 pm and about 12 am, and more preferably between about
9 pm and about 11 pm.

The present invention also provides a method for producing a tablet that
releases a corticosteroid active ingredient at a predetermined variable
20 location in the Gl tract, said method comprising:
determining the location in the Gl tract at which it is desired to
deliver the corticosteroid;
forming a coated tablet having a core comprising the
corticosteroid and a swellable adjuvant, and an inert outer coating;
25 compressing the coating of said tablet at a pressure chosen to
result in the release of the corticosteroid at said predetermined position; and -
testing the in vitro release characteristics in a dissolution apparatus in
order to confirm release of the active ingredient at a specific lag time. The in
vitro release characteristics can then be correlated to the suitable in vivo
s0 release lag time.
In a preferred embodiment, the tablet coré comprises a coloring material,
and the in vitro release of the active ingredient is determined by a color
change. The dissolution apparatus may be any standard apparatus in the



geonetry and a conpressive force which can be adjusted variably nmake it
possible for the coating of the tablet to release the active ingredient very
rapidly fra@iemsgEe tablet after an exactly fixed tifgp iR phendery 20
advant ageous because the site of rel ease can also be fixe g:accura%ely Vi a
this precise presetting. It is possible with a site of release on the one
hand to treat |ocal disorders of the gstrointestinal tract |ocally. For
exanple, ulcerative colitis, an 25 inflammatory di sorder of the bowel, may
af fect diff enelostrgeard preferably isin adtorddnceavithTUSP X00ME] ti med-rel ease ("TR")
tablet is very advantageous especially for disorders of |ower sections of
the intestine, because there is now nmainly |ocal release of the active

i ngredi ent, but absorption thereof is only negligible or very limted. It
is possible thereby to avoid effects which 30 normally occur after uptake
of the active ingredient into the bl ood. However, with a precise controlled
active ingredient release after an exactly defined |ag phase it is also
possi ble to achieve the plasma | evel profiles WD 2006/ 027266

PCT/ EP2005/ 009726 -24 which correspond to those after adm nistration of a
rapi d-rel ease tablet. However, the precondition for this is that the
coating of the novel tined- release ("TR') tablet exposes the active

i ngredi ent-containing core after less than 6 hours, and the active

i ngredi ent can then be very rapidly dissolved 5 and absorbed. One
application thereof is, for exanple, the adm nistration of corticoids for
the treatnent of inflamatory disorders to the joints, where pro-

i nfl ammat ory cytokines are released in the early hours of the norning and
are thought to be responsible for the pain in the norning and the stiffness
of fingers inthe m'rnin g. It is now possible through the novel tablet,
with intake 10 at 10 pm to enable release at 2 am and thus to ensure the
optimal effect, described by Arvidson at al. (Annals of Rheumatic D seases
1997; 56:27-31) of the cortisones on rheumatoid arthritis and, in addition,
to contribute to a crucial increase in patient conpli.ance. Consequently,
the tablets of the
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testing the inVvitro rel edse characteristics I'n a dissolution’apparatus in
order to confimethpgicespeising: t he active ingredient at a specific lag tine.

The in wvitro | ease characteristi can then he cprrelated.to the suitable
in vivo 30 rg’eg%%n'P% G [or?@{'orf Wtheggletfﬁ Pgwﬁmgﬁiq%éﬁ???? ﬁ@l'\feélyl‘%t core
conprises a cQogtidosteromt erial, and the in vitro release of the active

ingredient is determned by a color change. The dissolution apparatus my
be any st andarf@mipgareaated fablathaving 2oue/rrrish ot ceriosErodangea - 25
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2. The method of claim 1, wherein the active ingredient is rapidly released
when the core is contacted with gastrointestinal fluids; and wherein said
coating is capable of preventing substantial release of the "active
ingredient for a defined time period following ingestion of the dosage
form.

3. The method of claim 1, wherein the active ingredient is released in the
upper sections of the intestine within a period of about 2 to about 6
hours after ingestion, wherein a systemic effect occurs on in vivo release
of the active ingredient in the upper sections of the intestine, and
wherein the coating is produced by compressive forces of up to about
600 kg.

4. The method 6f claim 1, wherein the active ingredient is released'in the
lower sections of the intestine within a period of about 6 to about 10
hours after ingestion, wherein a substantially local effect occurs on in
vivo release of the active ingredient in the lower sections of the intestine,
and wherein the coating is produced by compressive forces above about
600 kg.



/swel | abl e adj uvant and/or disintegrant, and an inert outer coating which is
" non-swel ling and non-erodi ng; and conpressing the coating of said tablet at
a pressure chosen to result in the release of the corticosteroid at said
predeterm ned position. 2. The nethod o 7clalml wherein the active
ingredient is rapidly released when t core is contacted with
gastrointestinal fluids; and wherein said coating is capable of preventing

substantial gel % redient for a defined tine period
foll owi ng i nges?ﬁ %o@ Eﬁdggﬁ ggg/he} r}?m 3. The method of claim1l, wherein

the active ingr @)l thetinivitro sdleassscand thetihaivouplease of the acm/e)hgtémemtrdoest I ne

within a period of ab t 2 to ahou urs after ingestion, wherein a
systenic effect ocﬁgtr@ rbywo\ﬁg’@ %?oé'éz OUBf the active ingredient in the

upper sections gf) fHéelhnWﬁJtlr@iéasén‘éf mera%tnmeth@rwém ng 's&b@t”aﬁﬁéll}/ed
conpressive forces of up . to about 4. The claim wherein

the actiee ingredi WPP%"Q’HI@&B%GH ‘Pfthﬁé'ele?%@i*ecg@@tqrfﬁf@ @f adgitionsinest i ne
within a period of rf%br?‘@as@ rh&digOMhich SimAIR g RF4teind 1IBAERE fdya, opherein a

substantial l'y Ioca t occurs on in vivo release of tLe éctlve

i ngredi ent in tfi#) theveivwoeldasads sibstantiallyindependent efifdodintake.n t he coating
is produced by conpressive forces above about 600 kg. 27 - 5. The nethod of
claim1l1, wherein (i) the in vitro release and the in vivo rel ease of the
active ingredi eTihe doethodtofdlitrer3, MGmnethehalasmboletIellrdmhed dn iin vivee in

t | f th di.ent. bst antJ t of
Uhe' oH oF the rEleaRetibn AN MaEerion; s SHARenanaY o e gastrpin et RElr um.
whi ch sinmul at e fmdbffoal imtake! ow fat food, or (iii) the in vivo release is

substantially independent of food intake. 6. The nethod of claim 3, wherein
the plasma | evel reached on in vivo

7. The method of claim 3, wherein the in vivo biopharmaceutical/

pharmacokinetic profile of the corticosteroid active ingredient or its

15 active metabolite is at least substantially identical to that of an immediate
release tablet regarding Cn.xand/or AUC.

8. The method of claim 7 wherein
(i) the tablet comprises about 5 mg of prednisone, and wherein the
20 achieved cmax Of prednisone after ingestion is from about 15 to about
25 ng/mL and/or the AUC of prednisone is from about 75 to about
150 h*ng/mL, or
(ii) the tablet comprises about 5 mg of prednisolone, and/or wherein the
achieved cnex Of the prednisolone active metabolite after ingestion is
25 from about 100 to about 160 ng/mL and the AUC of the prednisolone
active metabolite is from about 500 to about 700 h*ng/mL.

9. The method of claim 3, wherein the achieved tma of the active ingredient
is from about 2 to about 8 hours after ingestion.



10 rel ease of the active ingredient is independent of the gastrointestinal
pH and of food intake. 7. The nethod of claim 3, wherein the in vivo

bi opharmaceutical! pharmacokinetic profile of the corticosteroid active
ingredient or its 15 active netabollte | s at | east substantially identical
to that of an inmmedi ate release tablet %egardlng C., and/or AUC. 8. The

nmet hod of claim7 wherein (|) the tabl et conprises about 5 ng of prednisone,

and wherein 20 edn| sone after ingestion is From
Sbout 15 t o Mot Mot Féiat 1y KhSraiEnR RIS BOBPRRR one . s 11 om about 75 to
about 150 h*nglnlthedorfi¢dsterbite tabl et corrprl ses about 5 ng of prednisol one,

and/ or wherein the achi evedo cC, he predni sol one active netabolite
after ingestion-is VOW@hquéﬁpé’o@lﬁb%go%(ﬁfe?o@M 160 ng/ nL and the AUC of the

predni sol one acti ﬁg,grggo@qu%ttg ib%uft Qﬁgﬂ &%%'i&mﬁa%@aﬁt? about 700 h*ng/mi. 9.

The method of cl ai wherein the ac ved t,, . the active ingredi ent
is from about 2—tofrfam<ah0u82%)t@rab®ttt19% ofraybintleyn. - 28 10, The net hod of

claim1, wherein t Lis | costeroid; - from about 50%
to about 90% of "a &?'Inl tﬁq?’? g%'f)tL?[%fggog?ggrg‘bout 20% of a di si ntegrant,
5 - from about 2%1tr@maimutom% fda@omnwefaﬂowfrégmwroaﬁdo 1 %to about 2%
of a glidant; - fromab;) 25% t o ahout %of a flowregulator; and -

from0%to about 1fremd’ éoﬁp%% °f§IR'9rB§§%d on the total weight of the
core. 10 11. The bé@é&’&ﬁitﬁéftofdlw ht&f thhedrgi N the filler conprises |actose;

the disintegrant conprises cro I nked pol yvi nyl pyrrolidone, sodium
10

11. The method of claim 10, wherein the filler comprises lactose; the
disintegrant comprises crosslinked polyvinylpyrrolidone, sodium
carboxymethylcellulose, or mixtures thereof; the binder comprises
uncrosslinked polyvinylpyrrolidone; the lubricant comprises magnesium

15 stearate; the flow regulator comprises colloidal silicon dioxide; and the
pigment comprises iron oxide.

12. The method of claim 1, wherein the coating comprises
- from about 20% to about 60% of a hydrophobic waxy substance;
20 - from about 25% to about 75% of a non-fatty hydrophobic filling
material;
( - from about 4% to about 12% of a binder;
- from about 0.1% to about 2% of a glidant;
- from about 0.25% to about 1% of a flow regulator; and
25 - from about 0% to about 1% of a pigment;
all based on the total weight of the coating.

13. The method of claim 12, wherein the hydrophobic waxy substance

comprises glycerol behenate and the non-fatty hydrophobic filler

30 comprises calcium phosphate, particularly dibasic calcium phosphate or
basic calcium phosphate.



car boxymet hyl cel  ul ose, or m xtures thereof; the binder conprises

uncrossl i nked pol yvi nyl pyrrol i done; the | ubricant conprises magnesi um 15
stearate; the flow regul ator conprises colloidal silicon dioxide; and the

pi gnent conprises iron oxide. 12. The nethod of claim1, wherein the coating
conprises - fromabout 20%to about 60%8f-a hydrophobi c waxy substance; 20
- from about 25%to about 75% of a non-fatty hydrophobic filling material;

- fromabout 4%to about 12% of a binder; - fromabout 0.1 %to about 2% of
a glidant: - 1t dheamstiodoohclain o, aMerreimthe, agtiva ingeadienteanaprises mae 25 -

from about 0% t ¢, & pignent; all based on the total weight of
the coating. 13. #E%n%%rﬁé% %Fﬁgl aim 12, wherein the hydrophobi c waxy

substance conprises glycerol behenate and the non- fatty hydrophobic filler
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1, wh th '
corti g(r)ﬁle,n hygr g{%rMP@SlH O%Pedrp'gf‘?ﬁe nidg, ed’ﬁ?‘%@?%@onemﬂ]ﬂ Oupgl:ﬁ‘?f‘gol one,
budesoni de, dexgusédibichte. f cloprediRid,i soaenazat:bnocorthahp,%loﬁé opraginol e,

defl azacort, triantinolone and pharmaceuti cal acceptabl e salts and esters
thereof, and mi faharm%ceuﬁlﬁ@llye@cceafeblemeltmndo@s s cthgrenf. angh&siures he
active ingredi e ?f selected fromthe group consisting of prednisone,

pr edni sol one, yI'predni sol one and budesonide. 15 17. The nethod of claim
1, wherein the am)unt of active ingredient is from

16. The method of claim 1, wherein the active ingredient is selected from the
group consisting of prednisone, prednisolone, methylprednisolone and
budesonide.

15 17. The method of claim 1, wherein the amount of active ingredient is from
about 0.1 mg to about 20 mg.

18. The method of claim 3, wherein the tablet is ingested once daily at bed-
time, particularly between about 8 pm and about 12 am and more
20 particularly between about 9 pm and about 11 pm.

19. The method of claim 3, wherein the active ingredient is effective for the
treatment of inflammatory disorders of the joints, pain, allergies or
nocturnal severe asthmatic attacks.

20. The method of claim 1, wherein the active ingredient is effective for the
treatment of a local inflammatory bowel disorder, particularly selected
from the group consisting of Crohn’s disease and ulcerative colitis.

30  21. The method of claim 3, wherein the active ingredient is effective for the
treatment of a local inflammatory bowel disorder in the upper sections of
the intestine, wherein the disorder is particularly selected from the group
consisting of Crohn’s disease and ulcerative colitis.



about 0.1 ng to about 20 ng. 18. The nethod of claim3, wherein the tabl et
I's ingested once daily at bed- tine, particularly between about 8 pm and
about 12 amand nore 20 particularly between about 9 pm and about 11 pm
19. The method of claim3, wherein the active ingredient is effective for
the treatnent of inflammtory disorder¥) of the joints, pain, allergies or
nocturnal severe asthmatic attacks. 20. The nethod of claim11, wherein the
active ingredient is effective for the treatnent of a |local inflamuatory
bowel disorder, particularly selected fromthe group consisting of Crohn's

di sease and phcehalhdBoaUriddif 4 ¥herdin IO BCHRS fredi nFisaéf?é velhetHe n the

active ingredient is effective for the treatne | ocal I nflammat ory
bowel di sorder traamt@p‘)@elac@lenﬂammtm bOWBbdliSﬂmm thg lowressectionshef di sor der
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disorder in the |lower sections of the intestine, wherein the disorder is
particularly selected fromthe group 5 consisting of Crohn's disease and

ul cerative c@Bi AicdatétBtabfetdaingda cakd 6ft a bonicosteroid activeingregient as@at er oi d
active ingredient swel | abl. e adj uvant and/ or djsintegrant and an inert
out er coati ng, sw@% Adjgvant| @ad/op F'Hiegéﬁﬁ'tt AREs ARy tﬂ%‘ AUter (5ogteger ni ned
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degree which results in rel ease of the corticosteroid at said
predet erwi ned  logatian ghthezal trertptetheanﬂaéng @Blﬂgl %qmmssemmegremwhm i ve
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gastroi ntesti nal €r el n sal coating is ca pr eventl ng
substantial relleastiorof the active i ngredient for a defined ti rre peri od
follow ng ingestion of the dosage form
24. The tablet of claim 23, wherein the active ingredient is rapidly released
15 when the core is contacted with gastrointestinal fluids; and wherein said
coating is capable of preventing substantial release of the active
ingredient for a defined time period following ingestion of the dosage

form.

20 25. The tablet of claim 23, wherein the active ingredient is released in the
upper sections of the intestine within a period of from about 2 to about 6
hours after ingestion, wherein a systemic effect occurs on in vivo release
of the active ingredient in the upper sections of the intestine and wherein
the coating is produced by compressive forces of up to about 600 kg.

26. The tablet of élaim 23, wherein the active ingredient is released in the
lower sections of the intestine within a period of from about 6 to about 10
hours after ingestion, wherein a substantially local effect occurs on in
vivo release in the lower sections of the intestine, and wherein the

30 coating is produced by compressive forces above about 600 kg.

27. The tablet of claim 23, wherein the active ingredient comprises more
than one corticosteroid.



20 25. The tablet of claim 23, wherein the active ingredient is released in
the upper sections of the intestine within a period of fromabout 2 to
about 6 hours after ingestion, wherein a system c effect occurs on in vivo
rel ease of the active ingredient in the upper sections of the intestine and
wherein the coating is produced by compressive forces of up to about 600
kg. 26. The tablet of claim 23, wherein the active ingredient is released in
the |ower sections of the intestine within a period of fromabout 6 to
about 10 hours after ingestion, wherein a substantially |ocal effect occurs

on in Vvivo pgl RS Gabl8t b @aihP28r wh&eir PRachle intediBhER! ddl6ctedMdnyiRy €i N the
30 coating is produced by conpressive forces above about 600 kg. 27. The

tabl et of clai nORYP GaNSIsEng of GertiseneyRydraepriisone iPrednipene qyedpselonehan one
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Ingredient is sele romthe group consi ortisone,
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1 amoi not one. abiE R ka0 AR certabioL SaR eRn 8Sters BBLRR BufL IR 257 ' ang
m xtures theretheredtd. The tablet of claim 23, wherein the active ingredient

Is selected fromthe 10 group consisting of prednisone, prednisolone,
met hyl predni sol one and budesoni de. 30. The tablet of claim?25, wherein the

active ingredgemhe itgbl6t dfatdihye3 fvierbitttheldchdé IRyrédieht isTddicdtB@ frehythdi sor der s
of the joints, pain, allergies or 15 nocturnal” severe asthmatic attacks.

31. The toabl et @foup| eansisiing ofhpresnisonae Peadnisplones dreifiytnrednisolene &nd ve f or
the treatnent Qfiqéadnffed! i nflamatory bowel disorder, particularly selected
fromthe group consisting of Crohn's disease and ul cerative colitis. 32. The
tabl et of claim?25, wherein the active ingredient is effective for the

treatment of 38 40g8nibb! GEMR28! WnBRY tné b3S Rigrddlehts 4iRRKEVe 165 HHeONS ©f
treatment of inflammatory disorders of the joints, pain, allergies or
15 nocturnal severe asthmatic attacks.

31. The tablet of claim 23, wherein the active ingredient is effective for the
treatment of a local inflammatory bowel disorder, particularly selected
from the group consisting of Crohn’s disease and ulcerative colitis.

32. The tablet of claim 25, wherein the active ingredient is effective for the
treatment of a local inflammatory bowel disorder in the upper sections of
the intestine, wherein the disorder is particularly selected from the group
consisting of Crohn’s disease and ulcerative colitis.

33. The tablet of claim 26, wherein the active ingredient is effective for the
treatment of a local inflammatory bowel disorder in the lower sections of
the intestine, wherein the disorder is particularly selected from the group
consisting of Crohn'’s disease and ulcerative colitis.

34. A coated tablet having a core of a corticosteroid active ingredient and a
swellable adjuvant and/or disintegrant and an inert outer coating, the
coating being produced by compressive forces of greater than about



the intestine, wherein the disorder is particularly selected fromthe group
consisting of Crohn's disease and ulcerative colitis. 33. The tabl et of
claim 26, wherein the active ingredient is effective for the treatnent of a
| ocal inflammatory bowel disorder in the |ower sections of the intestine,
wherein the disorder is particularly sel2cted fromthe group consisting of
Crohn's disease and ulcerative colitis. 34. A coated tablet having a core of
a corticosteroid active ingredient and a swell able adjuvant and/or

di si ntegrant an®O&Kgdi nert outer coating, the coating being produced by
conpressive forces of greater than about - 32 - 600 kg. 35. The tablet of
claim 34, wherein the active ingredient is rapidly released when the core

i s cont act ed3§i The dabtilet of claiss 8#nwherdinithis activedingrastientnisgapidly eeleasedi ng i s

capabl e of prev i S: i f L V.E | I: . for a
defined tine pe‘r%ﬁ%@[ﬂ?eo%%vﬁgﬁ%w n %i%@%’%gv&tnﬁéestﬁﬁgg@giég’ ?'Ld:%hg%éﬁg%ﬂe t abl et
of clai ms34, whewating thecapabley ®fi pgveniientsubstantibeasledse nof fthe dftivieover
sections of the int Stl{le Wlt@%n ? eriod %" from about 6 ttg aé)out 10 hours
after ingestionndgeaientfora, detined,fima periodsjollowing ingestion ff<thg {osagey | ocal
effect occurs ofgrpnn Vvivo release in the |ower sections of the intestine,

and wherein a 1s systemc effect is not exhibited. 38. The tablet of claim
34, wherein the active ingredient conprises nore than one corticosteroid.

20 39. The tgp! ﬁ%e‘?éblét'éﬂabﬁf134‘!"s}ﬁ{e?éiﬁ th8& iiﬁﬁ@?e&i@ﬂf fAtigdsddSinShkect ed
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fromthe group consi stin cortisone, h;‘/: I I sone, prednisone,
predni sobone, lowensegiongaf ke ntestinewdthin aipssiod ¢é framabeigtdhite, about 10

fludrocortison %I rtolone, cloprednol e, deflazacort, triantinolone and
phar maceut i cal let}ouar 8@%?@1@%%@& ts and esters thereof, and m xtures 25

t her eof .
37. The tablet of claim 34, wherein a substantially local effect occurs on in
vivo release in the lower sections of the intestine, and wherein a
15 systemic effect is not exhibited.

38. The tablet of claim 34, wherein the active ingredient comprises more
than one corticosteroid.

20  39. The tablet of claim 34, wherein the active ingredient is selected from the
group consisting of cortisone, hydrocortisone, prednisone, prednisolone,
methylprednisolone, budesonide, dexamethasone, fludrocortisone,
fluocortolone, cloprednole, deflazacort, triamcinolone and
pharmaceutically acceptable salts and esters thereof, and mixtures

25 thereof.

40. The tablet of claim 34, wherein the active ingredient is selected from the
group consisting of prednisone, prednisolone, methylprednisolone and
budesonide.

41. The tablet of claim 34, wherein the active ingredient is effective for the
treatment of a local inflammatory bowel disorder, particularly selected
from the group consisting of Crohn’s disease and ulcerative colitis.



40. The tablet of claim 34, wherein the active ingredient is selected from
the group consisting of prednisone, prednisolone, nethylprednisolone and
budesoni de. 41. The tablet of claim343.wherein the active ingredient is
effective for the treatnent of a |ocal inflanmatory bowel disorder,
particularly selected fromthe group consisting of Crohn's disease and

ul cerative colitis, -33- 42. A nethod of producing a tablet which rel eases a

corti cost er®i-o sathoe qfr&*j@‘é‘éﬁ"éﬁ]ta tabled whielt egleasasna dcortieasiroist retiveti on in the
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at which it is Iver the corticosteroi rmng a coated
t abl et havi ng maetbed soawnigingsi ng the corticosteroid and a swel | abl e adj uvant
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corticosteroi dhaboﬁlaogtepmd'det erm ned position; and testing the in vitro
rel ease characgter,sti cs | n di ssol ution apparatus In order to confirm

rel ease of thdOHIPG AeCated Lhlehaving acgrféewpﬁsmaéhq creicogteroifig@dnet hod of
claim 42, whergiibiloh £diiifarft Bl dintdgraft, ahiia ik Bt coatifd [ ne ! el case
of the actlvelngredl et erm ned” by 'a col or change. Use of a

coat ed tabl et chmpressing ther eoalingeofcaaid tabdﬁtaélaaneswemeSBngo gesuWin and a

swel | abl e adj d |ng which is
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i ntestine, for qﬁ % manuf act ur e *I nﬁd canment fg t he, i&)aret?_rﬁment of a | ocal
bowel di sor de#& 1P &8N r&ﬁ'e%? tBﬁ? e ipgredignt gt pispecifiglad HE- use of claim
44, wherein the coating has been conpressed by a force of greater than

about 600 k 46. The use of claim 44, wherein the disorder |ocal
i nf | anmmat OA% Bbaencthad €6 cedm 42 whereinithe ¢67re semprises af Galernchasatarialip

consi sting of ,(hoSease of the active ingredient is determined by a color change.

44. Use of a coated tablet having a core of a corticosteroid active ingredient
and a swellable adjuvant and/or disintegrant and an inert outer coating
which is non-swelling and non-eroding, the coating being compressed to
a degree that results in the release of the corticosteroid in the lower
sections of the intestine, for the manufacture of a medicament for the

treatment of a local bowel disorder in the lower sections of the intestine.

45. The use of claim 44, wherein the coating has been compressed by a
force of greater than about 600 kg.

46. The use of claim 44, wherein the disorder local inflammatory bowel
disorder, particularly selected from the group consisting of Crohn’s
disease and ulcerative colitis.

47. The use of claim 44, wherein the active ingredient is for release in the
lower sections of the intestine within a period of about 6 to about 10
hours after ingestion.



di sease and ul cerative colitis. 47. The use of claim 44, wherein the active
ingredient is for release in the |ower sections of the intestine within a
period of about 6 to about 10 hours after ingestion. - 34 48. The use of
claim44, wherein the active ingredient |s selected fromthe group

consi sting of cortisone, hydrocortisone34predni sone, prednisol one,

nmet hyl pr edni sol one, budesoni de, dexanet hasone, fl udrocortisone, 5
fluocortol one, cloprednole, deflazacort, triantinolone and pharmaceutically
acceptabl e salts and esters thereof, and m xtures thereof. 49. The use of
claim 44, whggerRe 38 GFdlaine 4 ”@héﬁblf?me bétw%ﬁh@?éo?&tﬁ&%@léd?@d fiofh EHeoup

conS|st|ng of prednisone, prednlsolone met hyl predni sol one and budesoni de.
group conS|stlng of cortisone, hydrocortlsone prednisone, prednisolone,

methylprednisolone, budesonide, dexamethasone, fludrocortisone,

5 fluocortolone, cloprednole, deflazacort, triamcinolone and
pharmaceutically acceptable salts and esters thereof, and mixtures
thereof.

49. The use of claim 44, wherein the active ingredient is selected from the
10 group consisting of prednisone, prednisolone, methylprednisolone and

budesonide.



