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Tablets with site and tine-controlled gastrointestinal
rel ease of active ingredient Description 5 Background

w@btoobloeg72sevention 1. Field of the invention ThECPER®es009726

i nvention describes a pharmaceutical dosage formwth
siteo and tinme-controlled gastrointestinal rel ease of
active ingredient. 2. Description of the Related Art
Rel ease of non-steroidal anti-inflammtory drugs in
tTabletsowithrsite andtimeycontiolded gastiocintgstinal rglease; of active
mucosa. This is why tablqﬁ§"ﬂ5§nta gastro- 5 resistant
coating are now enpl oyed aPnost excl usively. The

di sadvantage is often that the active ingredient is

rel eased very quickly on_entry.into the intestine.
Thus, it is possible mﬁtRe§ﬁV§"PQchnology to achieve
control only of the site, but not of the timng, of
active ingredient release. 0 Absorption of sonme active
i ngredi ents i s poBsackorownd pfithedaventiansecti ons of

the gastrointestinal tract (absorption w ndow). Active
ingredient entry/transfer into the plasma is often
deBietd:df thel invertion t he pat hol ogi cal state becones ‘

o1 B, dSserBes Wit o gk oriy sie-
aAk ipfe-ebnireNdtPgastfoihiestingl refddse of adtiveiimgredjept.nt pai n

I'n the norning, etc. On the other hand, the effect of
some nedi canents is often desired only locally in the

9apLESipidTbf AR REBRG ArtSuCh

Release of non-steroidal anti-inflammatory drugs in the stomach frequently
causes ulcers of the gastric mucosa. This is why tablets with a gastro-
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.

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
morning, joint pain in the mofning, etc. On the other hand, fhe 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.

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.
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as for inflammations (e.g. in ulcerative colitis or
Crohn's disease) or infections in the gastrointestinal

wae eame6n27266 Coat ed t abl ets have been descri bed PCT/EP2005/009726

frequently, especially with the aimof del ayed rel ease
of active ingredient, in whigh case an initial phase
wi t hout release of the activéingredient (lag phase)
is foll owed by the active ingredient |eaving the

tabl et. Thus, WO 02/072033 di scl oses that the anmount of

it ﬂ&@?h@%@g GRBOSEE Lt B aiBint BEcodthdliREya Hibiied
ﬁ@’(e@mu@és whé dagt bleathlve ¢ortingdcemsistss of e iswetlhbles ethterial
In this case, i ffusion. throu

. [ 1 abl .
Hueugh the @q’f@sc‘ifa‘("ﬂ Bﬁ%‘ée ﬂwgaéngs?\%éﬂg’ét%ﬁ%ﬂ%ﬁpné“ this
£3&4 She & &ﬁrthrd@mesmrm mdtAR dPahe Toatihgbedoffes the

not 't ake p ace s aneously after the desired | ag
peleasg-determiningdacior ylowewer,eralezasgn%@ugﬂ the peres Ofteasdoes

oREhe GleBRc o A 2P Jie'BebReL 1B FRBSE; ohife @hyrary,

fete 68 Joriket wfihere ortiedy edpid veledsbajreddditionadke dnfleences of

actlve su st anc q;En tabl et consi sts of . a core which
9"%@ Brafing RGANASATE By P Bﬁ?%rer and of

a pol ymer-contai ning coating. EP O 463 877 describes a

pharmaceutical preparation for controlled rel ease of

IS 8464633 dgwmm tahiat ton detamed reiease elar aghye gubstance.
L tabfer Giffsts WY %ow@vh?&%bng;rkex%i\%qg%' iAgfedient and a

and a copo euti ca
Ipbmﬂérahndmf@m‘dymbmgntainmg@oabng.nd of a nmultilayer
coating for release of the active ingredient in the
| ower part of the gastrointestinal tract (colon) is

:s(ﬁ’tg"ﬁﬁﬁ%ﬂeﬂé%hﬁasf 4 Phafabedftl @Pdparalibh Tor esritréle 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
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.

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.

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
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are degraded only in the colon by bacteria present
therein are, however, unsuitable for releasing the

w@edocee726agr edi ent i n upper sections of the i nPE@FEPIV85/009726

WO 01/80824 (Eurand) describes a pharnaceutical form
havi ng a core which, besides_the active ingredient,

al so conprises a hydrophilicy?swelling polyner, and
havi ng a surroundi ng coating consisting of at |east
sulestance whtmbirmr&asqsdh? igittleressfdhe coattn@1The dlaazéventages

GEfs i e HEbABRRF e e RES o R Mo st s g

wher e the coatl ng consi sts of one or nore pol yrrers of
a_wat er-sol ubl el'Fl astici zer and of asubst nce whi. ¢

ERcT B8€&40; (Rarrphalomy sleseribes @n.o@) Hosage ‘?HE havmg at least
§%¢a@éﬁlé%ﬁﬁag %b'ﬁzfs)em vgmalnauem)mk@wis@rdestch%s a core

['uences o ar e pOSSI
(met- sliblcoafingether lattes consisting afos syellablenhydrephiicarolymer.

rrRaed offeBH ARk iasRe el o8 Coat i ng. the

| atter consisting of a swell abI e hydrophilic pol yner.

‘ Kg%lﬁ:sggﬁtta{? ,%Ldl&ﬁggﬁm ,nlplttgwg Séfﬁ)égl ;c%ll)sfm rrte;?elrets with a

I oint h
BLFARY 1 ik ki1 9 b ) Lt i b s, e

aates ingredienti Ve relapsedi same houss eafterd infake h‘bdfeﬁt arterial
after. i ntake reat arterial occlusions in the
HB?IH?\%'S "ﬁ)@‘epéﬂ%éﬁ'bgs 792 476 describes a
pharmaceutical conposition for peroral admnistration
for rheu id thritis, ch co

413, Bl BTGP, CREETNSS AngPaHTaRRLAl CaFPOT omafiy peroral
"a@hﬁﬁ%?rahan e rieiihatoid bR ewhiERecomprises 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.

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.

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
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
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conposition is a granulate which is lamnated wth an
inner layer which is resistant to a pH of 6.8, and

wowvdokvozmemut er | ayer which is resistant to a prCDEPD0009726

US Patent 6 488 960 descri bes a pharmaceutical dosage
formfor controlled release gf corticoids, reference

bei ng made to the fornul ati 6fs descri bed in US Pat ent

5 792 476. WD 01/08421 describes a tablet having a
becwnemmss@le: tathairelpase medigm. fhhe ceatingsmayne dermed for

the oth Th t
PRyBPL SR BB sBlbBa 0y spray coating andior
pressing. WO 01/ 68056 di scl oses a pharnaceuti cal
RSP CEAT detiogea Btrringuliod dasdob shen RorsiGwed release.
Héwhppé’l%l'é Wl&?%bl’ﬂiﬁls%wds%&‘i”é“mgtré@ieﬁﬂhggluw&irﬁcélﬂeand a

coat’ng 1s slowy swol | di ssol ved, ero
otatedjald which tsingsr abeulr delayegntaiease | and inludem athieast one

he rel ease nedium so that the core
ﬁg{@élr&;s%g?ﬁ%thde l{(S‘rebecome accessible to the rel ease
medi um The coating nay be formed for exarrpl e as
ssed 2/.072034 di scl oses
BYGr2Hau R4 Yo Sopleneof aich e Eicapierig] batain by reference,

B%\éld&saac Pétﬁeanﬁh L QPBEIficEEoRS geometfy itOOFetshsth@ active
gl ucocorticoid and a materi al which brings about

ihgredient irca saseifiakiglayes iglpaseanansekt one natural or
synthetic gum WO 2004/093843, the content of which is

i ncorporated herein by reference, o discloses a tablet
with a specific Brief glanmaryyofitherinventiont he acti ve
ingredient in a specific delayed rel ease manner.

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
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

(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
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
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Brief summary of the invention The probl em underlying
the present invention was to provide a pharnmaceuti cal

waolo®age2éormwith site- and tine-controll ed r ePE@EER2003/009726

active ingredient, which nakes reproducible in vivo

rel ease possible in the partifscul ar desired sections of

the intestine irrespective of*the patient's food

intake. It was further intended also for the active

tregtreanteat a matieat in peed of sheyapy ndth ap @dbive dagredientdn| a site-
Ik d ' . Mo

aﬁg‘%%{e'&n JY)II&? 093%5 #Hﬁo@npsgﬁfg{rﬁ@f?%djgnggfﬁ/Séﬁﬂﬁlstermg to

phial patiemithe phadnaagﬂlcbbdosaget forsi desscribed herein.

ti mecontroll ed gastrointestinal rel ease of active

ingredient, conprising 5 (a) a core having at | east

W%n@iﬂér@sﬁé&rﬂ‘@ Brésenf dnviahtiondisadirétad tto0a &it comprlsmg at
swel I'abl e adj uvant such that the active ingredient

fegst @m urét desage of a dpsage fygndeseriiad herein with sifer @nidélme-
88% g{a‘%rbihtgﬁﬁ{aﬁ olé%%? {:Ph%tn‘;é hgtadieHd ‘i’ﬁé n'gp optionally

|ner esse core,”sald coa
behtaxms: msh’ulctromdl roaterial/famtuse@f tiod smr.tmiosage fetnease of
the active ingredient for a defined tine period

foll owi ng ingestion of the dosage form In another

#5 R aspbet, NG SrBsentrwehtion refatés rtecd @ﬂet‘h@daoﬂpt'dmitmg a
for thetreatment of a patient in need of therapy

th
iablakwhich relgases argoriposieEqid antive ingedigit 2l msadetermmed
d t t
ggﬁ pa{3| en n ?ﬁﬂggpcﬁﬁggnkgc%ﬁteﬁ% osz@q{gf fn S[elscr:lgl bgd

her ei n. 5determhﬂngdhede¢aimn, int the Gl deaehiat iwhiemtt isndésired to

di r.ected to.a onprising at | east one unit dosage
GF["éer & Lt ?’ﬁ b‘iscri bed herein with site- and
timecontrfrhfdg 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.

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.

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 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;
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gastroi ntestinal release of active ingredient. The kit
optionally contains instructional nmaterial for use of

WO bmetzizee dosage form o In one aspect, the prBSERP2005/009726

invention relates to a nethod of producing a tabl et

whi ch rel eases a corticosterojd active ingredient at a
predeterm ned vari abl e | ocati®n in the @ tract, said

nmet hod conprising: determning the location in the d
tract at whimphessing shelewiating af saikdltablet at laepressure chosen to

corticosteroid. fQrmna.a coat t.abl et ving a core .
I85 ik elire ROR Bl il ofys DR bosiich: ana
adj uvant, temmfganhé NRT tvipot pslegsmt thgracwmigtie nipr &s sdisgolution
the coating of said _tablet at a pressure chosen to .
raPPgratus in Oreen e confiemygelaase of dhe pebive masedient atgisgecific lag
Ringglet erm ned position. o In another aspect, the

present invention relates to a coated tablet having a
core of a corticosteroid active ingredient and a

I8 chaPiers SRR s, PESBRR Rt 8T T TpieBl Ror the
GasEtinegt Fi & o ripvesi sdidorider dn dhgrlewentettions ufl the intestine,
e ConiRes PUBTISGHNG 01 PaHERD: Neth dhsreof Recoated tablet
mfﬁg& cofeY Pl HiESS SRS abfvaingrbaierlt 8hd R 66BtfigI®hé coating

- whi ch rel eases a corticosteroid active
ibeingdcempregsed gpedet degreaedhatarresulie inocthei delaaset iof the

ocidtidroid e TEef So bR SthBhte M ", 0 et "o o
deliver-the corticosteroid;

Brief description of the drawings

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 mi of
water, paddle, USP)

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"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
prednisone.

Figure 3 shows the in vivo plasma level of prednisolone after administration

of

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
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formng a coated tablet having a core conprising the
corticosteroid and a swel | abl e adj uvant, and an inert

wouioen2e@t i ng; conpr essi ng the coating of sai dr¢EBRP®DS/009726

at a pressure chosen to result in the release of the
corticosteroid at said predeterm ned position; and
testing the in vitro rel ease characteristics in a

di ssol ution apparatus in order to confirmrel ease of

t he PERANIS@NG.ngredi ent at a specific lag 5 time. In

anot her aspect, the present invention relates to a

met hod for the treatnent of a |ocal bowel disorder in
Figureodeshowes: theoims vito teieasenotat ‘Prednigbne I R oiapletszantaining

BaBnat Pesinioene iR AR Biss . BRE0Q TSNt FROLRE usP)
i ngredient and a coating, the coating being conpressed
to a dgree that results in the release of the

Figure: & ishowisd ann in HEva Rlesma eleveb psoige after adnaigistration of

:Bpé&{i?gﬁégql%[ on of the drawings 5 Figure 1 shows the

nN“Vvitro release of the novel tablet containing 5 ng
df PPextinisoneclR"standdnd tabtet (rake Biam) a | ag phase of

4. h (500,m. of vat : | SP) o Fi 2
Bosratibd e By e Bhart B (BRI Z A ont o1 <
aYMiNHvel FRridapisorle TIR” staetdeittsl 6'HPragdphseengsémi-fasted”)(intake 8

(fmedi ate rel ease) tablet (intake 2 an) with 5 ng of
pred®i)sone, B) Novel "Prednisone TR'tablet,

45 NoveRsbRAnisdnd! PetaBidtMit's hNag pRase(felf Sieid) ke 8 pm)
Detailed description of the invention

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:
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
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.

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.
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5 € Novel "Prednisone TR' tablet, fed-state (intake 8
pm with 5 ng of prednisone. Figure 3 shows the in

wo cwe/opizasma | evel of predni sol one after adm NPSI/ERL00®M09726

of o A) standard "Prednisone IR' tablet (intake 2 am
with 5 ng of prednisone, B) vel "Prednisone TR
tablet, "sem -fasted" (intak& 8 pn) with 5 ng of
predni sone C) Novel "Prednisone TR' tablet, fed-state
(intake 8 pm) with 5 ng of predni sone. Figure 4 shows

he i it I i ' P ' ' ,

o SRR £ ROb AR mRE IS iR RasE 1 gHES L agigament
eff@cylandf towatiace thnsideaffédEPhebedti gure 5 shows an in
vivo plasma | evel profile after adm nistration of

predni sone tablets. 1) "Prednisone |R'standard tabl et

I y i ! d .
H L83 gptinastnt hrosi@sig shaglcsticn dosaao
formawithha seleéses efriactiva ingledienhinalbe @wpear)sesiiong gé the intestine
"Prednj sone \ TR' 4t ' f .
il . PN ORiEed: B Sépind e fpe Rptokffeit Brdides 2
bhathabegtiddd| dodage fdren siitre-a aite- tante timevkentrolled release of

gastrointestinal rel ease of, acti i ngredi ent, t.o .
e i e o penios e HESEAS W8  period of

6-10 hours after intake.

The invention described herein relates to a novel timed-release (“TR”)
dosage form which releases the active ingredient or the combination of
active ingredients, depending on the composition, the geometry and the
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
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
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
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
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1) Release in the upper sections of the intestine with
the following ainms: o - avoi dance of instabilities of

wo bweazieese | ngredient in contact wi th gastri CP¢ER®N5/6009726

avoi dance of side effects, such as ulcers, on rel ease
of the active ingredient in t@e stomach, - optimal
site and timng of absorption of the active |ngred|ent
and its 5 entry into the plasna after rel ease of th

dbeicpee ﬂ%@ﬁ%‘dﬁe@nth Wafﬂé’%’ﬁy&tmgéet@ YRNLRAPIHY @wrbed by the
I'Md tng?'ingﬁSQieg Pf th%C&Br@V §H‘?ﬁ‘é e \R{lﬁméyéfttﬁ?'db{? mcreases

dISp ay | oca
igreathe andpas aemsemmsnoe ‘thereof, rthestdatieg conapletdy ba&s open,
in the wer. sect.i ons t he |ntes i.ne, With.t .
b B sV ingredieRCang ing. ASiel lfecrRgL b MBinaton, respctively
rg}@ggge@ﬁ/eqc,tapy(ﬁw ngredi ents, - avoi dance of side
effects by active ingredients after (unwanted)

absor ption has taken pl ace. It is common to both

A BIPRcanSEGAS kY o i PR CSOREl TE e s
fachsatvqolr eflken cal pr&mhswancompmssedr core otabtﬁis isa subsequently

ERENTRS A i o ORS00 B

W|th| n a perlod of 2-6 hours. A second preferred

di ment pr.ovi des pharmaceuti c dosage formw h
ér hey tablet cabtingutveisaly Sonaiats; ef e 30 lswigg materials in \ ofder to

t ections of the intestine
déaLe% §Hbldlyég J%ésevmﬂa

In a pe 6-1 0 hours after intake. The
i nvent i polymies @i bepplyeeiaf aeylie eacid.omethagrylic acid etc. (e.g.

timed- r@u&%ﬁﬁs %r-&grgopm)v

-~ cellulose derivatives such as hydroxypropylmethylcellulose,
hydroxypropylcellulose,  carboxymethylcellulose,  ethylcellulose,
cellulose acetate,

~  polyvinyl alcohol,

~  polyethylene glycol,

~ 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.qg.
Dynersan) or glycerol behenate (e;g. Compritol) are used.

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
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 fulfil
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dosage form which rel eases the active ingredient or
the conbi nation of active ingredients, depending on

wa bweoomposi tion, the geonetry and the productPOREP2005/009726
conditions, at a particular site and/or at a
particular tinme, and thus rragﬁs It possible to ensure
an optimal effect with reduced side effects. Thus,
experiments have al ready been carried out with

wediain sasks ard exbiit semainaprepertias: ddwiss @ier the lagphase has
S S FlobIEpRIR T A0 8Y RGBSl GanRPare addoo
torthecinsieercares whitte anevdarivetdRfordexargplef fom dles agrobpdof the
Sl Wi Bl e, YRy abbos grossinkec
HoRAsnyiATOIbNGL tTivel (Y 6f A BIAWiRAG dyeMt for ekHAPIE Fdsulting from
adj'ust’ed producti on process paraneters a reproducible

|2 gopvinasionnaf suwealjasid anshrdcarepealeeof bicasborateageay also
B85l Soph{FoBBRLY T e 2o Tl Ahbits agqoraty o
pnaviznbds filkhgangradientse (agt ilactosegroetiulese derivdteves, calcium

ctive ingredi ent conbinatign over an exact| fined
Hrasien BioSRASS, of iRt Bubslingh koBla Trom dedferatiie) and
iRt orylidant gasidlyi Mhgaésinrl steapstt, REBRESFHGAI cases also
slowy-in through the coating and, after a tine which
talcans\glyermolbehsrateby t he pressure for conpression,
reaches the core. The coating ingredi ents show neither
swel ling nor erosion of parts of the coating. Wenthe
ddweesize ofctheheate tabletvmreterablyrsitaudd inot) exneed 6/mny (preferably

rapi dl. bsor bed by the, hyvdrophilic ingredjgen of the
SoRa) 8 TR ReClutd Airetvis Bectrpss e Rl BRI faqs too
drde foP canvaiieringaston. R aatsult ttereeRthedosag®s 6f tHey active
bursts open, ,and the active ingredient and the active

ingredianinare inihe sangm rogs Bk ta 68Imasvery pastiedlae beéwgen 1
AR 2 g,

The in vitro release profile of the “TR” dosage form according to the
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.

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,
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
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A particul arly advant ageous enbodi nent of this
press-coated "TR' tablet is achieved when a previously

waeewpnereed core tablet is subsequently conpr eBSEEP2ADE/609726

a multilayer tablet press to a press-coated tablet. 0
The tablet coating typically qonsists of the follow ng
materials in order to achieVé a del ayed rel ease
profile: polynmer or copolynmer of acrylic acid,
rastérsdheraédd. acid etc. (e.g. Eudragits or Carbopol), s
- cellul ose derivatives such as

hydr oxypr opyl net hyl cel | ul ose, hydr oxypropyl cel | ul ose,

darthexprezeny loask! of thee, TR hablet! thel fadlewirae icbrbisation of core
acet at e,

500 A HABAGRI PSR s
péHhYéWﬁ%!aCtiﬁ'eC el SitadbdhtrSilRer felead®® Wit BxcRision of pH and food

| ong-chain, saturated or unsaturated fatty acids.
dptiueridesal |y, stearic acid triglycerides (e.g.
Dynersan) or glycerol behenate (e.g. Conpritol) are
used. 5 In addition, further adjuvants should al so be
aktedodting preferabiyt esrmplisesso that the tabl et coating

can be coppressed. Typically used he are fillers
tctr adhRBERC, ary SubSaples Wb art HEAaue of levs than about
cal ci urg hy@rasly afRpanAt @grnggugg%hﬂa&éraﬁﬁﬁd cetyl ester waxes

normal | y ‘magnesi'um st ear at e, i n exceptional cases
al so t are prefergblycemployedriberefor. Glyseeat thehiepate hgs proved to

often aAeS Baﬁ%ﬁ%‘?lytéhifaﬁf‘e.%%tﬁ%gof about 20-60%, in particular about

30-50%, in the coating has proved to be very advantageous;

- non-fatty, hydrophobic filling materials such as calcium phosphate
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
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
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
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
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o material, preferably fromthe group of polyethyl ene
gl ycol, dibutyl phthalate, Diethyl citrate or

WO 2i0a0ER6O. | n order to achi eve an optimal rel BE&EEP2005/009726

profile, the tablet core nust also fulfilcertain tasks
and exhibit certain propert| ? Thus, after the | ag
phase has el apsed, a rapld relfease profile is achieved

if typi.cal d|S|ntera are ad i nner co
whi ch dRGresiets carer it s e of et 0. 58, Ad0 e especially
foll OV“H&w%BHSJb%ﬂ?QSa d Hﬁpose derivatives, starch

5

derivatives, crosslin onV|nyIpyrroI|done The
use -of ia aﬂdmmghagmne tablet peafarghile comprises myfiferosuch as, for

o DeaTola) labtaRes Srafbh RSk s G RIS dWrivatives. Lactose
tabl et jgorgreferablal snplayed. stheaddillér omal typicdilymaprasent in
Cer | v atGaTEENSEOES Eih 2bcioSR-008 o SRpLITEAl, Oh aPENt 60-80%.

SUbSta §ﬁt‘%§]§ é&&‘tlBH& 5,} BP@sfefh& \Hn@) isaPgically %Péééﬁﬁﬁéd PVP

or gI I magne m stearate, I n exceptl onal
cases abrssodine mrbogymemymellumsenatvebcallyrm sboeenjrations of

e o ordd B i€ BB Poe BB 6P HAERP AP o e

press- Cm@béﬂt ttﬂblbélly hemﬁeénﬂr@m:r&; bampeuf @r10%n\specifichlly of
i ngestion. Jesul Rereof th dosa es of the

active 30RYH eé15e9|t/°s W 3 Ut?rl'f@’\ia nesiun sgeggate, i
very paidrde ?’\'tr%ﬁbb{s b@F ‘%%Ut lo. 4“2%,2% n't'he Eb%clﬁ'& ‘é'a&éoof about

rel ease pro dosage form according t
the o iGbGehblon chlo;deéf éﬂlsbhy dioxide t isatnareallyt mds%s flow

grﬁagge %&Hq\ig hggbgg’g\se 9 asghﬁ &Pﬁart %?gféeraé It is

80% paaddmouh@uyl woﬁlbfeerfablvlsmyodlsﬁngmmlagtumecore from the
i ngredi ent . . . .
coatlng, 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
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
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 (tmax)
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

intake.

On in vivo release in the upper sections of the intestine, preferably
equivalent parameters, in particular a maximum plasma level (Cn.x) reached
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rel eased within one hour. The in vitro release is
preferably determ ned using the USP paddl e di ssol ution

wore@elo2izee wat er. 5 The enpl oyed active i ngredi BOT/EPENE009726

preferably derived fromthe group of glucocorticoids
and all show conparabl e physi,gochem cal properties.
Such include cortisone, hydrocCortisone, prednisone,
predni sol one, nethylprednlsol ne, budeso

o686k 8R a8a: reachedr Hedek the Sraaf¢ttn5% Lgfsbn%s for a rapid-
CLiRREE YN ﬁe fgﬁ'ﬁla?é cH (#vedt it |§ IQI?V pretBftel *TST a C o Of at

corresp on S an ters ereo IS app
ueastaattomum&‘o poefpradﬂyt|osfcatdea§ir eblwts&l)%n@f the Crex of a rapid-

TSN RSB 35481 o HERPE VA 9B 8 mpre fpon abous

&QS%Stf@O?ﬁldw%a@Ht S)br;’irwéés@trs Idvt?elﬁf &ﬁtlonbrb;ghe rptmaet the in
case O e t abl et n CO i.nati on, of
é’dtcbplaﬁm?r leaels 953G @6@(%’@“ {omratms ﬁ%%w'ﬁﬁot%ﬁéﬂg Sybptantially

‘?ﬁr!éed ride t r o Stféét gﬁét?olﬁ@stlﬁﬁlayﬂceé{rtd‘%fafdddmlnta"kgd The latter

ease Wt | usi on of pH an
ienfibadinesd of THI&; mmtlongs inuesf palalbutarkycsqﬂab@&)r the treatment of

ﬂ%agﬂom C%togl %}N@P‘ t§§$§pe§pmh ?}oghg §Fﬁ?§gﬁ1aér ufcetative

Rolias,| IiSereCel Yéysteinky affects isir gotdrddsiredbl Yhe miirstymentioned
therefor. G ycer gl behenate hge%g oved

crbodimenti WS whieh PBSOTREN 1akes plapéd e siRsTssecfions of the
F?ﬁt(e%hﬁé" qgvgxﬁlo%n%%spos/ﬂltémeth? 5aﬁtcum ke tREOMRShthfent of

be very a tageous;, non-fatty, hydrophobic filling
imflaminatterys diseases cofl theirioiptmspssaciated with pain, such as, for

example, rheumatoid arthritis, allergies and nocturnal severe asthmatic
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
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.

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.

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
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salts, e.g. dibasic cal ciumphosphate. The use of
about 25-75% of these filling materials, in particular

w@booalozzte 40- 60% in the coating has proved t oOPOEER®NY009726

advant ageous here; - in addition, the tablet coating
preferably al so consists of q nders e.g.
pol yvi nyl pyrrol i done (PVP), ﬂpl cal I y in

concentratl ons of abou 2% specificall
239 %Frungabioybnt §5s1u’i$myg éﬁ{ﬂ%sﬁdﬁm st dbea 'et) And about
o598 i’iﬁrh5 e &)ﬁi%ot'rh% geg%etl‘y” rddifftsSiEH 'tébléfi‘?@mammg

of about 'l ol I“i con di oxi de can

esuﬁqnéreﬂ)bﬁnauMaaeldfprowern@gwithtsmanommgml ly in
concentrations of about 0.25-1% In addition, to
di stinguish different dosages, a colorant can be added

W@b@etbh\mth ad |teirdsess ohGBboot S096 N, YméasurrednaQ@p@elﬁed in the
gnent in concentratjaons of about 001-1% The core

tEaﬂpeea@P@@@masPQO@arﬂ;ra 2 8 are thils aéz!wew?éi i ngredi ent or

an active ingredient conbination fromthe o group of
gl ucocorticoids, preferably predni sone, prednisol one,

ﬂilrtehterpderehaa@el( Yhig?) of abdive ingredient candrenegniradled by setting the

oSSR ORE cunE Y RBPiRBIorCRERTERITE 1o, s trbiey core

SI?HUS$ tiaen d:oméires§vé lﬁ@m@@hseﬁ%r delﬁageﬁ? Cthg tU]me(r) sections of the
acti vei ngredi are in the regjon of about

iitostiae Hlee BIAIPLABY, el eR UL ML kG, RRGICHBT iy prelerdPly about
%@L%?@E%Chh@ré‘é%r fhe 86t Fesléi\ﬁé‘ fIrédd Vis6QTeY fe‘léésé‘of the active

h as for exa actose starch
drgredigntuadherower sectiens dfemevmtestw areapreferably apove about

RGBS i, PAcEm) BYeieranly'Gobid ddt-ebf kpyP! ¢3! 1y present

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.
Examples
Example 1. Formulas

Core tablet consisting of:

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

or
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concentrations of about 50-90% specifically of about
60-80% A disintegrant is additionally present and is

wWo y@bozd2bey crossl i nked PVP or sodi um PCT/EP2005/009726

car boxynet hyl cel | ul ose, typically in concentrations of
about 10-20% It is additi opigl_y possi ble for a

bi nder, e.g. PVP, to be o preSent, typically in
concentrations of about 2-10% specifically of about
s5Opriomsteraid’'a | ubri cant such %@‘Qmagnesi um stearate, in
chacteser ati ons of about 0.1- BB8Q@Ma he specific case
oPosldone 0.5-1 .5% Col | oi dal48idicon dioxide is
nQarbbiymethgidedslobeoMar egul atthmgnormal Iy in
caopaxidaitredns of about 0. 25-03mgt is additionally
pm,{élsﬁ,mfs(gargiéual l'y distirm@eimging the core from
t@ﬁig%ﬁ%ibﬂae to add a color am_3rﬁ€?efer ably an iron

oxi de pignent in concentrations of about 0.01-1% The
phar maceuti cal dosage form according to the invention
ig preferably o distinguished by the in vitro rel ease
&hd the in vivo rel ease (on oral intake) of the active
i ngredient not differing by nore than about one hour,
partijcul arly preferably not e than about 30
n.?:&r{wé%s_ter (¥1i s-further preferfef%or the in vitro
ré?ﬁ_%@ to be substantially i mggé‘?ﬂjent of the pH of

t RevVidaN@ase nedi um or/and of tions in the rel ease
né@roenetbylcellwlosat Mani gh- f at1 M%nd | owfat food,

i Iron axidesaed by preferably nd-3f@e than about 20% It
i Mdgnesium stearbte red for the Q.8MBvo rel ease to be
s@liloardiogidey i ndependent of 0.83d0Qi nt ake, with the
time to reach the maxi mum pl asma concentration (W
varying by not nore than about 20% The plasnma | evel

Goutivgtcansidtingvafy 0

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

! 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.

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.
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rel ease is preferably independent of the
gastrointestinal pH and of food o intake. On in vivo

WO zloeaze6ed N t he upper sections of the intesti nBCT/EP2005/009726
preferably equival ent paraneters, in particular a
maxi mum pl asma | evel (Crax) rg)achedor/and an area
reached under the plasma curve {AUC), as for a
rapi drel ease dosage formare achieved. It is
pexample &i IRroguction Bepgess andia vitse releaseast about
70% preferably of at |east about 80% of the Cmax of
a rapidrel ease dosage form and an AUC whi ch does not
Walith & fixedrtablet gecahetoy, the28g, phasebef activecimgpiediont release is
rel.ease i,n | ower seciiops of the intestine, the in.
ARG e Ryl T e Variabiy, AFSRLE” cmrestive  force.
| PleanisdRiebpas Osed BS taetive ddradient apgiisiease.of t he
gastrointestinal pH and of food intake. The latter
enbodi nent of the invention is thus particularly

: ¢ P

o s SRt BRegsif8 o RD IS ol EEforpetion B T0Y oRaffle to o
dagiphase ofh¢heues.slahlerti surahfarizesitberleg phaseseak aTivaction of
flrst-nmenti.on enbodi ment, wi th which absorption
ttggé:gnmrgégv?ﬁgq:ﬁe upper sections of the intestine, is

by contrast ‘suitable in particular for the treatnent

of . .nf] ammytor i seases of the joints, associated
th epki W‘S&'}C‘? B‘f:tf&lﬂﬁbpb?g? ﬁ'étﬁﬁttgpcﬁvﬁfﬁﬂﬁ tis,
al I ergi es aiynpREsiVe Pdrce e asthmatic s attacks,

where a systemc effect i1s desired. The process for
producing the tablet takes place under usual

Condi“onse%oz S R TR S T BAA e s

standard t orogt€ > Set— it —proautttot of
the core t t——sueh—as—wei-ght-rgy si-evi-g—m-xing
aqueous O -
fluidized- drving of the granul

460 °~ 7 ~ 4.5

580 5

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
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
“Prednisone TR” tablet with the active ingredient
prednisone in different release media, in vitro dissolution
release, 500 ml, paddle, USP
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m xi ng and conpression. Conparabl e nethods are
enpl oyed to produce the coating, nanely wei ghing,

WG 2602366 M Xi ng, aqueous granul ation in a hi ghiCBPE®OS/009726

m xer, fluidized-bed drying of the granules, mxing
and conpression to press-coat tablets. 5 The
geonetry of the press-coated t'ablet has, in addition
to the conposition_ a very great inportance It can be
adedivey on) Averagadagphase cMyarage drugrrelease phase [h]
pMéatercoat edd.flabl et s: spray codtQ.Ags are unsuitable. o
TpH A& i 0 of3.6he thi ckness of t/HB8press-coating on the
ipte4.5f the3.Bablets to the uppd).9side or | ower side

il pH6E er abl4.0about 2.2-2.6 nm|(@.8r the side
eFxsRIFabout4 2. 2-1.6 mmfor the qigper side of the
FaSg|Fand japqut 1.0-1 .4 nm (f|gggthe Tower side of
the tablet), particurarly preferanly about 2. 35-2.45
mﬂabout 1.35-1.45 mm (upper side of the tablet) and

resul {J gp r?s?nqlﬁnaigq?"gga t')?}?ﬁn%?rﬁélrﬁ@ecay P é|3 ?I]ééﬁg : y rgér’(r%ftl 'St"gended
do @usy istocaahieve $itesverid tuwemntﬂiﬂbdi e¢lease Withaut the influence
hcﬁrdn ss of about 60-90 N, neasured as specified in
& ropean Pharmacopoeia 4, 2.9.8, are thus |
achi eved. The tined-rel ease ( TR') -of-. actlve
i ngredi ent can be controlled by setting '
vifhiessexpasimeits de cairelalg th%cqppreswei tﬂﬁce)wth@e lag phase
[ I Fgé:&e T 0
?@%Igeg%%egkgﬁ WEI g% ntot hﬁwﬁgpélﬁasgcﬁ%%a%@ ?]ontalnlng
iprednisone asrtbe @ctiveirgrediemp Theabksults &@ummarized below:
particularly preferably about 250-600 kg, whereas the
conpressive forces used for release of the active

= LD

i/ e rAgteRivel ForcBe AOWgeSQQbh@Eé of tHeAvethgeladphase
pref erably above pbo
1 mg tablet 5 mg tablet

150 kg 2.2 2.2

200 kg 24 2.7

400 kg 3.4 3.9

600 kg 4.2 5.1

800 kg 4.8 5.6

1200 kg 6.0

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
released from the colored core tablets.

Example 3: In vivo release

It was surprisingly possible to confirm in vivo exactly the delay, measured in
vitro, of prednisone release.
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600 kg, particularly preferably about 600-800 kg. The
phar maceuti cal dosage formis particularly preferably

wo mobhE26@r m of a tablet, but it is al so possiBBEP®S009726

produce the dosage form as capsule. The present

invention is further ill ustrqiged by the foll ow ng
exanpl es. Exanpl es Exanple I Forrml as Core tablet
consisting of: Corticosteroid 1 1 Lact ose 42,

H’bwaﬁoﬂ@SSﬂfblﬂgtOCéh@‘Ux'VnétFPHETHECPIS!”@%S atwdnih%who%%%'ay of

?@éﬂlﬁa |he£jc§R/e ingFediei ﬁ%%ggrng gﬁv"fag?‘e Qef%\ i oﬁ\/b |§fé5kactly the
mananid)rthem rq;sﬁhsém;qnﬂgt@ydewlrapidogse iNalevel. nkhe resulting

gq)f%g%ﬁaeleg els qﬁt‘;p@ms 1 Sh8Maah GRS Ahfor of tHE MV SPRednisone
TR” tablet are depicted in Figure 2. They agree very well ih terms of time
with the in vitro release profile. It was additionally found that simultaneous
intake of food evidently likewise has no influence in vivo, and comparable
plasma levels are found as in the “semi-fasted” state. This is surprising
because food normally influences the motility of the gastl_fointestinal tract, the
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 tmax Ought to be of no clinical relevance.

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 (Cmax) reached and the areas reached under the plasma curve (AUC)
either. The time until the maximum plasma concentration (tm.x) is reached is
likewise independent of the intake of food.

The difference in tmex between the tablet in the semi-fasted state compared
with simultaneous food intake is a maximum of t20% and is thus clinically

insignificant.

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
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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Corticosteroid 1 10 ng Lactose 33.80 ng Povi done 4 ngy
Car boxynet hyl cel | ul ose,

Coati ng consisting of:

behenat e 40% Povi done 8.4% I

Na 11 ng |Iron oxide,
worepoagmesi um stearate 0.6 ng Silicon di oxi de BCBEPIH05/009726
Cal ci um phosphat e 50% d ycer ol

yel l ow 0. 1%

oxi de,

Magnesi um stearate 1.0% Sili cdn di oxi de 0.5% 1

Corti coster0| d fromth
C5PET-QYPRC eﬁgaraﬁc@lnsies,

UpStBHP Rqi@m

ortlsone
def | azacort,

TR/t

doge agh
ditdesoni de,

fluocortolone
tri anci nol one and the corresponding salts

i SE5°BE 108 8, BRSPS

QYrofiles uga&natﬁnm&@&%wndt ARQ fdirathé novehfdb@tnﬂ%redam@ne TR’
thew;?t | v& | nrgredl ent
t 88 ed eF0 Bﬁfﬁde‘t"ltBn

es ver

rapidly from

red 0.3

of substances i ncl udi ng
giratior a"ﬁr‘@@ﬁl@ﬂpﬁilﬁé W'th the
dexanet hasone,
cl opr ednol e,

b e o

aﬁﬂ?é in gelafien ag@mﬁﬁrg “frednlsone
RROINE! QNtHFRAE PSle886 of BotiVe MYréfiERHSPhe novel tablet described

herein with the -active ingredient prednisone showed that comparable

plasma level profiles can be achieved.

The plasma samples were taken at intervals of 0.5 and later of 1 hour.

- The prednisone plasma levels found are depicted graphically in Figure 2,

and the principal pharmacokinetic characteristics are summarized in

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
male volunteers

Parameter | Prednisone IR | Prednisone Predisone
at2 am TR;semi-fasted TR; fed state at | p*
at 8 pm 8 pm
Crnax 20.9 20.3 220 0.54
(ng/mL) (19.2-22.7) (18.6-22.1) (20.1-23.9)
tmax (D) 2 (1.0-4.0) 6.0 (4.5-10.0) 6.5 (4.5-9.0) <0.0001
tig (D) 0.0 35 (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)
ti (h) 257 241 2.41 0.002
(2.51-2.63) (2.36-2.47) (2.36-2.47)
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Wth a fixed tablet geonetry, the | ag phase of active
ingredient release is determ ned exclusively by the

wo 200bap12¢96 adj ust abl e conpressi ve force. Predni BONEP283009726

used as active ingredient in this case. Thus, an
average pressure of 400 kg f%@ conpression | eads for
u

exanple to a | ag phase of 4 KOurs. Table 1 summari zes

the | ag phases as a function of the conpressive force: _
| @4 taDYPHISG AR rBPANSH drange)pHASe OIEr valueheare geometric

j The | ag phase is
3%?%’?%&93@%8%%{" f)r?ﬁfﬁrél paddl e di ssol ution
rfogrbbability a6socipied withatrer hypothesisyptbabttbere o nd7 dfference

Ei t.ypi cal I h b h, G360) .
&P o SN 8B G Ty 1 i depirasia st
in hours are conparable in different rel ease nedia for

this fornmulation, with fixed geonetry and identi cal )
dbwps alsq Ressible da confirng these(gsydts for prednisgipne, 2 metabolite of

P B Sop e e g RSt afion.Eing REVER PRnISbH TP TR,
the active ingredient prednisone in different rel ease

ia, in vitr i L uti rel ease.. 500 ni addl e
80 vl FIbiedsSiois 8 Shof L Bt iot A roe 2B between
(Gex anth ADCcof the indventRredaisone TRY 3atslet Ssdmi-ReeEVRith “fed
site; nd gérre- gontrol edtr | ease wi t hout the )
SiAteLcTe PiASTa devel mipTiee! esmietakalie Rredrigpiopeisdherefore
i FRABBERASHST 1H0A fRtake L h the 1ag phase

The plasma samples for determining prednisolone were taken at intervals of
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.

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

Parameter | Prednisone IR | Prednisone Prednisone TR;
at2am TR; semi-fased at | fed state at8 pm | p*
8 pm
Cmax 135 113 132 0.036
(ng/mL) (124-147) (104-123) (121-143)
tmex (D) 1.0 5.0 (4.0-9.0) 5.5 (4.5-9.0) <0.0001
(0.5-3.0)
tiag (D) 0.0 3.5(2.0-5.5) 3.5(3.0-5.0) <0.0001
(0.0-0.5)
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were undertaken with respect to 1 ng and 5 ng tablets
contai ni ng predni sone as the active ingredient. The

wo e®malotRé@r e summari zed bel ow. Surprisingly, tPEr/EPRNE009726

sonme differences in the required conpression forces
between TR tabl ets of differ:é;t strengths. Therefore,
testing of the in-vitro char kzristics of each batch

in a dissolution apparatus is preferred to confirm
r 61 specific |[64Ztine. This (du881

§ 26908 . change o ddag

3 re tablets. anple 3: In Vyivo rel ease It
v

t

Vi

or TS TEl :‘Bsgec'r fTomthe 0.0076
idB.ngdmlpr i 5(5881670possi 583636k onf i rm (4127070 exact Iy
He (B! ay, | Z8Gsured in 266ro0, of predhi’done rel easd.0.11
as possi bl @ dad HPW 1 ({23A1B5BCOKI NES €5 75) udy t hat

W-th—a—detay—of—4—hours—m actrve TNyt edrent refrease

ithaxvahd oiag tVatuetelasg neans (cange )exkde ofheh yabwseareargeometric

there i equent Ly a apid rise in level. The
r@?ﬂpfﬂﬂ@%gsé 'P%gﬁpg’éﬁk%%édnisone af ter
adnprdbabilify igg8obihtdd aiflo e HyPotitisis ot TiRerd adl s difiérence
depicted in quune 2. They agree very well in terns of
thatwegn the foranylations FANOWA: £XeeplBF Iracang teg figdman test)
additionally found that sinultaneous intake of food
evidently |ikew se has no influence in vivo, and
chypicaladhieyedhCan Values fordy mg predaisene tabtete after ingestion will

A5 o 5 e, i, ABOf, 1, T4 LT 238 neRA 8" 8°AUC of

garethizoRbeRt fratd dboatt75 tbealpslt 15@ H*agimibl The achieved Coax
nmet abolism and nornal | in,erasits with the d(ﬁe form
vlues fardhe predniselopgdnetpbofiicowilithe Kthediapge A fasm @byt 100

ggdaﬂzcﬁﬁ 1@0‘)@#’%%\#@ ﬂﬁ%Ag@gf ﬁ%dn@oléﬁ@is%rﬁ%out 500 to about

part nment Heal t f Decenber 2002 nentions
700 h*ng/mL.

It should additionally be mentioned that the coefficients of variation for Crmax,

tnax @and AUC for prednisone after administration of the standard tablet
“Prednisone IR" (at 2 am) and of the novel tablet “Prednisone TR" (at 8 pm)
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 variation for prednisone.

Table 5: Coefficients of variation for Cnax, tmax, AUC for prednisone
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




that a difference in reaching the tmax ought to be of

no clinical relevance. It is therefore very gratifying
wo bab/orhrzes | ag phase for the present "Predni sonecii@#2005/009726

tablet in vitrois 4 hours and this is also found in

vivo with and w thout food. b? addi tion, food

evidently has no influence ofi“t he maxi mum pl asma

| evel s (Cmag) reach(equl 1;a:nd the aregs, reached upger, the
plCasma cur vAVerRE® &lther The gt until the '
| conc8Ptrati o8-8 max) is ed is Likedd

0l X)_

iﬁ'ﬁpe%dentMoﬂiame i20t&ke of foo@l.4he differpdée in
{max bet wee@Vthe taHBA in the 3@B.4fasted stpl®4d
(‘Q,;gpqﬁ)ea W Abesmdga!l|20&0us food |i6c2bke is a mpliSmum of
20% and i s[§pus clijmesl Iy insigni22cant. To | 1.11
lenonst r at Efldfan Nfl2uence of Toqg on the rel ep&s of

he active Cvgr@dl g3 {rom the noweg " Ti med- Religase”

d

t

; e—for lebf.g‘gé:l p||1|1cant has~ qaig €d out a | 126
o

f

phar micoki pgprcs st Gg¥5 O 27 SUNJPCTS. THree ppAm were

} Gram| &l rd]i Lrgl‘l0I6U'll rthe eI 1Y (8 18p (he

+ ahl

Ped state I WA WA L
-f—ed—si-ai—e- AHSHaH-oR—+H—tne—evering—(o plTy of
t he novel Predm sone TR' tablet wth Iight supper

e speficiants: e yanaien Qinfi AbaHAERKAELS Framelerd for the
RABbI EF!%%HOE}Jné\WéWse @ eraTBYligibl (vhEnuAe Qwﬁdard tablet is

carried out zed, I ncross-over design as single
dmsrma{émvmtl'smeﬂuwﬁhtaiﬂelt thus conplies with the usual
regul atory requirenents. The aimof the kinetics study
was to achi eve conparable plasnma |evel profiles in
FAllei@N t CdafAsients ofWarfatior for Oyt AUGTor prednisolone

"Predni sone TR' "sem -f ared with "fed
state" in PRASMAclpVESS afi‘?’aﬁﬂﬁ?'ﬂtg{ﬁté‘%l %ﬁesiandard 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 |at8 pm
pm
N 26 26 26
Crax Average | 138 121 135
SD 22.9 32.3 24.5
(ng/ml)  Median | 140 130 135
CcvV 16.6 26.8 18.2
tmex (D) Average | 1.12 5.58 5.81
SD 0.67 1.2 1.16
Median | 1 4 5.5
cvV 59.3 21.5 19.9
AUC,.. Average | 638 611 680
. SD 112 178 142
(ng/ml*h)  "edian | 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
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IR'" tablet (wth rapid release of active ingredient).
The novel tablet described herein with the active

w0 n@yoeehizent predni sone showed that conparabl e pCEEP®05/009726

| evel profiles can be achi eved. The pl asna sanpl es

were taken at intervals of 0.5 and later of 1 hour.

The predni sone pl asma Ievelszﬁdund are depicted
graphically in Figure 2, and the principa
Wﬂaﬁtrm)caskadratmsteoéthrla«s tuesthat selaase aitem howrs isrin this case

Tabl.e 3; Pharrra i netic r e
S fodishd7 i, HOWRTRT o5t e Shig: Biel; g afsguffion s greaty
Y8d@ted bEEMISOfife Psleady ebvioaseakés plice’ i lodier sectiofdRof the
tablet in 27 healthy nal e vol unt eer st max a

\yrat]eggge,aar@i aba@APtionARyE fa ke plage Bl 192 § qlgf gx%nt This was
QW?'L i’n tam%@ean&9@%:91506?@&%@@&“}"@@@6 shows a novel
b y associ

pr oba ted wt hypot hesi's, that there
i“Prednisori¢ diR8rtablebatithea hag pbase ofrbl lmumnwh(th\mmbe produced

RGERanS 8  he Wrpb e PRI, )y cani 2ol one, a

nmet abol ite of prednisone, after adm ni stration of the
novel "Predni sone TR' tablet.

ug, It vvaa al so blets aft
popical| @C'B'Gvgﬁo@mﬁxoh’ab@édmrsépetﬁe aMbAIEARISPNE {ablets after
of 0 e I
TRGLSIh, i iR dnelrallf doess BENCED RGN, Eg RGLAUC of
prefinisenef ist lessntharb 15 héng/midni ke agtdeved tGher afadias for the

380 BUTRTHAH P85, o e BE B A, PR, e

AUG. &t p@é@hlb@bﬁb ioflesk thans00 h*ng/mL.

Very interesting novel therapeutic approaches derive therefrom, and this
invention relates thereto. Thus, the composition of the tablet, its specific
geometry and a 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
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
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
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
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The plasma | evels found for prednisolone are depicted
graphically in Figure 3, and the principa

w@bmsoereki neti c characteristics are sumrari zeplCT/RP2005/009726

Table 4 . Table 4: Pharmacoki netic paranmeters for

predni sol one after adm' nistration of a si ngl e dose of

5 mg of prednisone as "PredniSone IR' or "Prednisone

TR' tablet in 27 healthy nmale volunteerstmax and tiag
wa‘llalesca{resmednm these @fter Tadmivigieationabties ramd -release tablet.

A, ol VRBR0REEE oL 8L DS SRR, i, oy,

ireledge Qi‘TFR gtablet ekpbyeethe Astivied hgtdcﬁémtmtélﬁiﬂ@/éore after less
except for t x and tiag Friedman test)

éeehn (B/aRLITSn ARG P RRVE, geedignbheardhen he @rm @péd'qu'ﬁolved
§t5é Bed! 9}‘1 thj)ryl@aﬁ&? therBeLisOforf &:MpIROHe éénﬁr‘ﬂstratlon of

ng/ of prednisone’is from
a:l@ohm;o:dsfardhatimatmgaoohmﬁgmatmedla@mees/ taithenjaints,awhere pro-

i DD ABHE 2 TERBBL 0l B, b ¥ing anc
Rire dnbsghtdo e msbbnﬁbw)mtthéfib@m in tatbcmbrrﬂﬁ@ antinbertifiness of
It should additi o be. msn ned

t hat o
SOGRTS ) BRBOBTNG R ISHoHPoRaIDIREEUoH HibnaYk] tablet pyih intake
RitepO e eﬁfab%" réi@é%é‘ bf Qreﬁﬁ' Qﬁ‘d Hhug f@eﬁ&@ﬁédﬁfedobﬁhbﬁbﬁect

Pr edni sone (at am of the novel

"desetbed @weArvrdsooaat aet (es\mah @erawnmIt: lﬁbsﬁasemw%?r, $6:27-31)
SR3hR g Fled P PRGNERIy T Bl ot WRoNu A8 o o

iongeiadirreasd dbl gatfent wwomplianee. tlﬁmnseqﬁéntly ethtes tatflets of the
variation far prednbson

present invention may be ingested once daily at bed-time, for example
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
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 tabiet having a core comprising the
corticosteroid and a swellable adjuvant, and an inert outer coating;

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
release lag time.
In a preferred embodiment, the tablet core 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



Table 5 : Coefficients of variation for Cmaxi tnmax,

AUC for prednisone plasnma |evels after adm nistration
wobkooa/oszedar d tabl et "Prednisone IR', of the POWEP2005/009726

tabl et "Predni sone TR' "sem -fasted" and in "fed

state"The coefficients of varjation of the

phar macoki netic paraneters f&" the netabolite

predni sol one |ikew se differ neglidgibly when the

sndustar, @ndapretarably is dnpacerdanFe W'ﬁhﬁésﬁa%\/ Ik apl et .

Tabl e 6: Coefficients of variation for Crac, tmax, AUC

for prednisolone plasma | evels after adninistration of

a standard tablet "Prednisone IR', of the novel tabl et

"Predni sone TR "sem -fasted” and in fed state The

situation is quite different when a tablet with a

| onger | ag phase (6 hoursin vitro) is admnistered. It

is true that release after 6 hours is in this case

also found in vitro. However, at the sane tine, the

absorption is greatly reduced because the rel ease

obvi ously takes place in | ower sections of the

i ntestine, and absorption now takes place only to a

smal l er extent. This was 5 shown in a second

phar macoki netics study. Figure 5 shows a novel

"Predni sone TR' tablet with a | ag phase of 6 hours,

whi ch can be produced by neans of a hi gher pressure

for conpression. Typical achieved Crac val ues for such

5 nmg prednisone tablets after o ingestion will be in

the range of less than 15 ng/m, and the AUC of

predni sone is less than 75 h*ng/m _. The achi eved Cnac

val ues for the prednisolone netabolite will be in the

Tange of less than 100 ng/m, and the AUC of.

predni sol one is | ess than 500 h*ng/ L
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s Very interesting novel therapeutic approaches derive
therefrom and this invention relates thereto. Thus,

WO bmeozizposi ti on of the tablet, its specific gBRONMEP20Y5/009726

and a conpressive force which can be adjusted variably
make it possible for the coatj.ng of the tablet to

rel ease the active ingredien 6very rapidly fromthe
core tablet after an exactly fixed time. This is very
o advant ageous because the site of release can al so be
fixed accurately via this Qfﬁﬁhée presetting. It is
possible with a site of reIease on the one hand to
treat |ocal disorders of the gastr0|ntest|nal tract

ot PorARIDBR oGP GELERE BGPIEE Wiabirelopaps:A FOlcosteroid active

d' ff’l?@ﬂfen‘ieétt bogﬁedéfteﬁﬁiﬁed Y Abid SocdibrP iROHR! GI tract, said
rel ease let is very advantageous

espéﬁﬁ?tapﬂycormﬂﬁﬂng;orders of | ower sections of the
| T SRAAIRERRIBERIOR the APHLEPITLKickoR3L EAE deliver

of t e acp I'ngre sor T heres
onl yhmegi'tlcgstdreldor very limted. It i-s possible

Loy S8 ph % Fslst Bbletabintin s chRPTRS S ERRICSHlsFoid ana

HoweyvdiellaMid Bdﬁ:vﬂh?%n@earpm%w élité?éoélﬁ{qn\éﬁdl ngredient
rel ease after an exactly defined ase it is also

pos@pmmewnadhee‘«sa@tlﬂg@fma% tﬂ)lweafea pﬁesﬁuregé\s.nseaﬁo result in

cor rtﬁ Qsé Of E@?ﬁl%ﬁ%hl&%’i’bﬁdﬁﬁéﬂ&&ﬂ\n&% ?8?1'“98?

rapl ease wever precon
this |s that the coating of the novel timedrel ease

G e BN oE B o RE AT BELF S T asoc
| NghafEretie 66ve it toRtdtted With gé’étfdihﬁésﬂhélsﬂllld§cbrﬂi1d/hereln said
absorbed. One application thereof is, for exarrpl e

. the
admicaRing ais ®@pablec @it prayending opubsiantiale selease of the active
| nf i QgPERIdH Yol =5 BERIGES tinfe Rl follbRingHyetiBROf 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.

4. The method of 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.

5. The method of claim 1, wherein the in vitro release and the in vivo
release of the active ingredient do not differ by more than about 1 hour.

6. The method of claim 1, wherein the in vitro release of the active
ingredient is substantially independent of the pH of the release medium
or/and of additions in the release medium which simulate high-fat and
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inflanmatory cytokines are released in the early hours
of the norning and are thought to be responsible for

WO bmepzizes i N the nmorning and the stiffness of PCTIER085/009726

in the norning. It is now possible through the novel
tablet, with intake at 10 p to enable rel ease at 2
am and thus to ensure the opti'nal effect, described
by Arvidson et al. (Annals of Rheumatic D seases 1997;
56: wdahfool. t he corti sones on rheumatoid arthritis
and, in addition, to contribute to a crucial increase
in patient conpliance. Consequently, the tablets of

t7he Tilee fsathodl Nofe Blaimn1 Teyhdreini thgesh edivoneteatel isy sabstantially
bed-ti ne for ?xanpl e between about 8 pm and about 12

am iRGRP @@r'ﬂtﬂ'&‘? bet ween about 9 pm and about

11 pm The present i nvention al so provides a nethod

for producing a tablet that releases a corticosteroid

&t Mhe mejhediafnclaim b whetkin & Hystemicaeifedt| eceusssen dn vivo

int e

t ne P ase S I ReiENGrba0n 8 Rkl RBRo TS hE Mies s
deliver the corticosteroid; formng a coated tabl et

having a core ris the corti.costeroi

e TR tiRs] oL A S esein e GoAy0aas REgGeipBy Sompressive
CONpsResidte ttBQaH‘oQt@BDOSk of said tablet at a pressure
chosen to resu t in the release of the corticosteroid

at said predeterm ned position; and testing the in

VI g[p ﬁ*e‘?lﬁ 5i?r?t8er\h (% refit the pqagrhﬁslgl/{e‘lt h%?;hed on in vivo

atus to’confirmrel’ease o

I ngrreléesetofahe acﬂwmg‘redlehag; independért ofrthei gasmromtestlnal pH
rel ease charact ristics can then be correlated to the

sui 2R6of foad {ntage.

11. The method of claim 8, wherein the in vivo biopharmaceutical/
pharmacokinetic profile of the corticosteroid active ingredient or its
active metabolite is at least substantially identical to that of an immediate

release tablet regarding Cna.xand/or AUC.

12. The method of claim 11 wherein the tablet comprises about 5 mg of
prednisone, and wherein the 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.

13. The method of claim 11 wherein the tablet comprises about 5 mg of
prednisone, and/or wherein the achieved cnax Of the prednisolone active
metabolite after ingestion is 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.

14. The method of claim 8, wherein the achieved tmax Of the active ingredient
is from about 2 to about 8 hours after ingestion.
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release lag tine. In a preferred enbodi nent, the
tabl et core conprises a coloring material, and the in

wo2dor02126d ease of the active ingredient is detBCTEP®AS/009726

by a col or change. The dissol ution apparatus may be
any standard apparatus in g(l;_(a’qw_dustry, and preferably
is in accordance with USP [.Clainms 1. A nmethod of
produci ng a tablet which rel eases a corticosteroid
active 5 ingredient at a predeterm ned vari abl e

|18 AtHeOMelttiod 8¢ cfdimt 4 AwhereftiatsuBRkAIREI QH&Iiﬁé& occurs on in
the d ich it

determ ning the |location in tract at

i s ¢844 relepseolibe agdivetngrediant iin the lowesir sectionsrofithesintestine.
coated tablet having a core conprising the

corticosteroid and o a swel | abl e adjuvant, and an

i16e Ttheo umetharbadf ngainand5cowherssi e t beatirept isngrofluced by
sai d_tabl et. ai a gr%ssulragpcpgsén to result in the

r el EQEWIEPSIVRLOICEF APOYEAR0H *8sai d predet er i ned
position. 2. The nmethod of claim1l, wherein the active
ingredient is rapidly released s when the core is
ddntThetreethad of ¢aisn A owheesin theicorg eordprisesid wher ei n

said c I~ Bk bl e of preventing substanti al
rel easgﬁ%fceﬁhdgggc Fge ingredient for a defined tine

per i-od ffarh labeuh §OVaitpeathod 90846 of bdilldgsage form o 3.
The nethod of c¢claim1 rejn_the active ingredient
is rel é%@%PHgﬂﬁ%Ww@% Psﬁﬁ%ﬂteﬂﬁ%"ﬁ' nt esti ne

wi t hi n fRorR@bbRfl29 taP@sulit 19% of almder® hours after
i ngestion. 4. The nmethod of claim1l, wherein the

act i~ve fiamg ebartB1% $o rbpuid%dfianglidant;
~ from about 0.25% to about 1% of a flow regulator; and
-~ from 0% to about 1% of a pigment;

all based on the total weight of the core.

18. The method of claim 17, wherein the filler comprises lactose; the
disintegrant comprises crosslinked polyvinylpyrrolidone, sodium
carboxymethylcellulose, or mixtures thereof; the binder comprises
uncrosslinked polyvinylpyrrolidone; the lubricant comprises magnesium
stearate; the flow regulator comprises colloidal silicon dioxide; and the

pigment comprises iron oxide.

19. The method of claim 1, wherein the coating comprises
- from about 20% to about 60% of a hydrophobic waxy substance;
~ from about 256% to about 75% of a non-fatty hydrophobic filling

material;
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5 lower sections of the intestine within a period of
about 6 to about 10 hours after ingestion. 5. The

worsiohozi2zed claim 1, wherein the in vitro rel eas@I/RPRBOS/009726

the in vivo rel ease of the active ingredient do not
differ by nore than about 1 gz%lrﬂ 6. The nmet hod of
claim1, wherein the in vitrd“sel ease of the active
ingredient is substantially independent of the pH of

t he ¥ el feameabmdidinte abauid! 2% ofd@dbindens in the rel ease
medi um whi ch sinmul ate high-fat andlowfat food. 7. The
met hod febmcbouh0l] Y%vibeabaiub 264 of aglidan) rel ease is
substantial ly i ndependent of food intake. 8. The

et hod fedmcdBiuN0125%t8 ot 4% ¥F4 ABWCreBLIR6E apgcur s on
in vivo release of the active ingredient in the upper

sectli OWF?rﬁfaBJlﬁ d%‘&&ébb&t%o(/ﬁ.%faT&grﬁE{thOd of claims,

wherein e coating I's produced By cohpressive o

forc . 10... The nethod of claim

8, mﬁlg?%%&?ﬂgﬁﬁﬁﬁgﬁ)&eﬁg\?gr&e&oﬁ@@'on in vivo rel ease

of the active ingredient is independent of the
gastrointestinal pH.and of food intake. 11. The net hod

of claim8, wherein the in vivo biopharnaceutical/

Afarhec srethed ef giajm 119, ovherein thet hedropbpbica Wy substance
ingredient or its active netabolite is at | east
subswoamrises| yglyerrat i ehenate t Bad dre apon+fakyli hydsophobic filler
rel ease tabl et regarding Crax and/or AUC. 12. The

met lodprfses| calciudiphdsphaiten t he tabl et conpri ses about

5 ng of prednisone, and wherein the achi eved cnacof

predni sone after ingestion

21. The method of claim 20, wherein the non-fatty hydrophobic filler

comprises dibasic calcium phosphate.

22. The method of claim 21, wherein the non-fatty hydrophobic filler

comprises basic calcium phosphate.

23. The method of claim 1, wherein the active ingredient comprises more

than one corticosteroid.

24. The method of claim 1, wherein the active ingredient is selected from the
group consisting of cortisone, hydrocortisone, prednisone, prednisolone,
methylprednisolone, budesonidg, dexamethasone, fludrocortisone,
fluocortolone, cloprednole, deflazacort, triamcinolone and
pharmaceutically acceptable salts and esters thereof, and mixtures

thereof.
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is fromabout 15 to about 25 ng/nL and/or the AUC of
predni sone is fromabout 75 to about 150 h* ng/m _.

wd oeteedret hod of claim 1l wherein the tabl etPCT/EP2005/009726

conpri ses about 5 ng of prednisone, and/or wherein the
achi eved Cm x of the predni sqglone active netabolite

after ingestionis from about3?100 to about 160 ng/ mL

and the AUC of the prednisolone active netabolite is

from about 500 to about o 700 h*ng/m _. 14. The nethod

of claim8, wherein the achieved tmax of the active

i 278 'R eiethod of claim dbeuterdintthe alativé irRyrbdient issdélected from the
i ngestion.15. The nethod of claim4, wherein a

s gbﬁraﬂbiﬁdgsti@caf pﬁédrﬁgéne;cma}ais@mdea réetglgreligi’bRne and

e active ingredient in the |ower sections of the

i nt Eb?.fde@ﬁnioré.m' The nethod of claim 15, wherein the
coat1ng s produced by conpressive forces above about
600 kg. 17. The nethod of claim1l1l, wherein the core
conprises - the corticosteroid; o - fromabout 50%to

0 90%.0f ,a_filler; . from about 10%ta about 20%.
A g metfion B laimt™ ; wharei A 25ty eliasfivE Toefegient s from
bi nder; - from about 0.1%to about 2% of a glidant; -
f r orAbes Q1 01D0RRULtARMNE. 1% of a flow regul ator; and
- from0%to about 1% of a pignment; all based on the
total weight of the core. 18. The nmethod of claim17,
wherein the filler conprises |lactose; the
27. The method of claim 8, wherein the tablet is ingested once daily at bed-

time.

28. The method of claim 27, wherein the tablet is ingested between about

8 pm and about 12 am.

29. The method of claim 28, wherein the tablet is ingested between about

9 pm and about 11 pm.
30. The method of claim 8, wherein the active ingredient is effective for the
treatment of inflammatory disorders of the joints, pain, allergies or

nocturnal severe asthmatic attacks.

31. The method of claim 1, wherein the active ingredient is effective for the

treatment of a local inflammatory bowel disorder.

32. The method of claim 31, wherein the disorder is selected from the group
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di si ntegrant conprises crosslinked
pol yvi nyl pyrrolidone, sodium o carboxynet hyl cel |l ul ose,

w®eoorx2ed es t hereof ; the binder conprises PCT/EP2005/009726

uncrosslinked polyvinyl pyrrolidone; the |ubricant
conpri ses magnesi um stearate,, the flow regul ator
conpri ses colloidal silicon §i1OX| de; and the pigment
conprises iron oxide. 5 19. The nethod of claim1,
whercensisting of €rohn's diseass ad ulcefative cadliist 20%t o
about 60% of a hydrophobi c waxy substance; - from
about 25%to about 75% of a non-fatty hydrophobic
filling material;- fromabout 4% to about 12% of a

@3‘"‘1@{9 methéd® BF éfé‘ﬂﬁtS QvHéfeir b adtive’ Higeédiantls dﬁéﬁtwe—for the

from about 0.25%to about 1% of a flow regul ator;

- f Ir‘ct x tgl%ﬂ%f Q%¢a ]Jfﬁﬁl;ﬂg : gof‘}l‘ﬁov@emﬁélﬂ&& in fhe u;ﬁ}'ﬁ%cﬂans of

wel ght o ing. 20. The neth
cIa| rein the hydrophobi c waxy substance
conﬁﬁ%ﬁ@? @@%cerol behenate and the non-fatty
hydr ophobic filler conprises cal cium phosphate. 21

The net hod of claim 20, wherein the non- fatty

h drophoblc filler canprises dibasic calci

@\2‘0 Jhteatnethad of gigim & Mbgrein tgeglwrée&'s s#leried framdhe group
non-fatty hydrophobic filler conprises basic calcium
phosonsistingzd Crohe'srdisease and blcerative calitisr ei n t he

active ingredient conprises nore than one

corticosteroid.

35. The method of claim 15, wherein the active ingredient is effective for the
treatment of a local inflammatory bowel disorder in the lower sections of

the intestine.

36. The method of claim 35, wherein the disorder is selected from the group

consisting of Crohn’s disease and ulcerative colitis.

37. 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.

38. The tablet of claim 37, 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
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24. The nethod of claim 1, wherein the active
ingredient is selected fromthe group consisting of

wa@enbiosnee, hydrocorti sone, predni sone, predni BOI/BP®)5/009726

met hyl pr edni sol one, budesoni de, dexanet hasone,
fludrocortisone, fluocortol one, cloprednole,

defl azacort, triantinol one aﬁa “phar maceutically

accept abl e salts and esters t hereof, and m xtures

t heimgrediit foha defihed tiofe pleaiodh fbllowmg gigestina efcthevdosage
ingredient is selected fromthe group consisting of

pr edsying.one, predni sol one, nethyl predni sol one and
budesoni de. 26. The nmethod of claim 1, wherein the

anount of active ingredient is fromabout 0.1 ng to

about 20 ng. 27. The nethod of claim8, wherein the

t@blﬁ% {e?)lét”&eélhgg ﬁnm%éjréid eaéctﬁi%dﬁ‘\g‘ré@‘%nt @relé@&d in the

claim erein etab et” I's 1 ngested

o i g AR i i o e

abomﬁ gﬂ1and apout 11 pm 30 The nmethod of claim8,

UFS eHEM MOESYRN ngredient is effective for the
treatment of inflammtory disorders of the joints,

pai n, aIIergies or o nocturnal severe asthmatic

attacks. 3 1. The nethod of claim1, wherein th

A6 iMhe tai'{!ﬁ’fe@lf elaim| 37, evhesein the aelive ingredient iﬁefﬂ'e%e%'n the
| ocal inflammatory bowel disorder. 5 32. The nethod of

cl ailowéisectiomsasfrthe irtestirowitbin 2 peded of froth about 6 treabout 10
groupconsi sting of Crohn's di sease and ul cerative

col iHduss after ingestion.

41. The tablet of claim 37, wherein the in vitro release and the in vivo

release of the active ingredient do not differ by more than about 1 hour.

42. The tablet of claim 37, wherein the in vitro release of the active
ingredient is substantially independent of the pH of the release medium
and of additions in the release medium which simulate high-fat and low-

fat food.

43. The tablet of claim 37, wherein the in vivo release of the active

ingredient is substantially independent of food intake.

44. The tablet of claim 37, wherein a systemic effect occurs on in vivo

release of the active ingredient in the upper sections of the intestine.
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33. The nethod of claim8, wherein the active
ingredient is effective for the treatnent of a | ocal

WO pdobapTred ory bowel di sorder in the upper sectPONEPN5/E09726

the intestine. 34. The nmethod of claim 33, wherein the

di sorder is selected fron1th§ group consisting of

Crohn's disease and ul ceratiw8 colitis. o 35. The

met hod of claim315, wherein the active ingredient is )
&5 ddel tabletaf claie ddewheisin the caating 4 preduceshiby epppressive
bowel disorder in the |ower sections of the intestine.

36. fotvesraftupod aifoutl680rkg35, wherein the disorder is
selected fromthe group 5 consisting of Crohn's

di sease and ul cerative colitis. 37. A coated tabl et

having a core of a corticosteroid active ingredient

Aol Thet RaBIENBf JARPRUE wierél GRS Itp,r&nﬁme\%lrﬁea@ﬁéa &PiiA vivo
at a predeterm ned variable location the d tract, the
Coa . . . 3 .

- rREasg e SRV FLFEdiehP (SinHEpERBer e peshoiitbStinal pr
predet ] pcation. 38. The tablet of claim 37,
mhe%gpﬁhﬁhggiy?? e ingredient is rapidly rel eased when
the core is contacted with gastrointestinal fluids;

and wherein said 5 coating is capable of preventing
substanti al rel ease of the activeingredient for a )
det iTheg teplat 9ér claims g4, oWhegeinndle innvive diephasmageutical/
form 39. The tablet of claim37, wherein the active

i ngmharmacokisetie| prafiled of ntheh soBicegtaseids @ctive niegegdiente or its
intestine within a period of fromabout 2 to about 6
hourattiaé t eretabolitet isorat least substantially identical to that of an

immediate release tablet regarding Cnaxand/or AUC.

48. The tablet of claim 44 which comprises about 5 mg of prednisone, and
wherein the achieved Cn.x of prednisone after ingestion is from about 15
to about 25 ng/mL and/or the AUC of prednisone is about 75-150

h*ng/mL.

49. The tablet of claim 44 which comprises about 5 mg of prednisone, and
wherein the achieved Cn.x Of the prednisolone active metabolite is from
about 100 to about 160 ng/mL and/or the AUC of the prednisolone active

metabolite is from about 500 to about 700 h*ng/mL.

50. The tablet of claim 44, wherein the achieved tn. oOf the active ingredient

is from about 2 to about 8 hours after ingestion.
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40. The tablet of claim 37, wherein the active
ingredient is released in the | ower sections of the

WO paoed2izee Wit hin a period of from about 6 to BODEP2028009726

0 hours after ingestion. 4 1. The tablet of claim 37,
wherein the in vitro release and the in vivo rel ease

of the active ingredient do Mt~ differ by nore than

about 1 hour. 42. The tablet of claim 37, wherein the

ig1. vihe tabletl efaglaind 37 eharein @ substantially hecal effect occurs on in
substantial ly i ndependent of the pH of the rel ease

medivivo sedelasy indtiei lbwensectiorishaf thelirtastineredi um whi ch

simul ate high-fat and lowfat food. o 43. The tablet of
claim 37, wherein the in vivo release of the active
ingredient is substantially independent of food

igg At tabfet ofainfBh eWh%f'elﬁ ltab 'Bo%?n \'iﬁ HrSdSLed BY ThRPressive

ect occurs on in vivo rel ease of e active

I ngr, sections of the intestine.45.
The f?%gggbdg? %:qbg‘ll rﬁ%gj{,g'wher ein the coating is
produced by conpressive forces of up to about 600 kg.
46. The tablet of claim44, wherein the plasma | evel
rea i.VO rel ease of the active ingredient
5 s oIl O R 3 oMaRISTT BerRU CORMINSA and o T oo
i ntake. 47. The tabI et of claim44, wherein the in
vi vo- bitbpreerirasteroidal / phar macoki netic profile of the
corticosteroid active ingredient or its o active
met abolfrare aboubk60MetsabeutiB0%iof adllley; i dentical to that
of an immedi ate rel ease tabl et regardi ng Cracand/ or
AUC.-. 48ronhtaboudiDes toohboutd0% 44 awdisiategranipr i ses about
5 nmg of predni sone, and

- from about 2% to about 10% 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

from 0% to about 1% of a pigment;

all based on the total weight of the core.

54. The tablet of claim 53, wherein the filler comprises lactose; the
disintegrant comprises crosslinked polyvinylpyrrolidone, sodium
carboxymethylcellulose, or mixtures thereof; the binder comprises
uncrosslinked polyvinylpyrrolidone; the lubricant comprises magnesium
stearate; the flow regulator comprises colloidal silicon dioxide; and the |

pigment comprises iron oxide.

55. The tablet of claim 37, wherein the coating comprises

- from about 20% to about 60% of a hydrophobic waxy substance;
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wherei n the achi eved Chmax of predni sone after
i ngestion is fromabout 15 to about 25 ng/nL and/or

w0 b@edLIC6o©f predni sone i s about 75-150 h*ng/ nm PCT/#B2005/009726

The tabl et of claim44 which conprises about 5 ng of
predni sone, and wherein the 3 hi eved Crax of the
predni sol one active netabolit’® s fromo about 100 to
about 160 ng/nL and/or the AUC of the prednisol one

act i-ve froen adlodutt 85%s td rabeuibthfe eb@ nendatyithydbaphobic filling
h*ng/ mL. 50. The tablet of claim44, wherein the

achi evedaterak of the active ingredient is from about 2

to about 8 hours after ingestion.51. The tabl et of

cl ai_m JromHBRUEH% B SbRRI1@Y% brblbind@sal effect occurs
on in vivo release in the | ower sections of the

| nt est igfin abput B9, taBbBLI 24 & Fhfaghy wherein the

coating 1s produced by conpressive 5 forces above

about 600 kg. oeh 0 ' in the
core CSFPFW i%@y?-aztsr@?%éﬁ?bﬁ%%’t‘gr%h%%"%&g%omjgﬁgut 50%
to aboyt 90% o iller; - from about 10% to about
20%-0f TEOTB| OHEQ%?I&?‘?O‘!‘ #"}r’?&ﬁr@a‘mﬁ’@”g%to about 10% of
a binder; - from about 0.1%to about 2% of a glidant;

- f drhasesien theowiglweighiefithe%oating. f1 ow regui at or;

and - fromO0%to about 1% of a pignent; all based on

the total weight of the core. 54. The tablet of claim

53, wherein the filler conprises |actose; the _

56. The tablet of claim 55, wherein the hydrophobic waxy substance
comprises glycerol behenate and the non-fatty hydrophobic filler

comprises calcium phosphate.

57. The tablet of claim 56, wherein the non-fatty hydrophobic filler comprises

dibasic calcium phosphate dihydrate.

58. The tablet of claim 56, wherein the non-fatty hydrophobic filler comprises

basic calcium phosphate.

59. The tablet of claim 37, wherein the active ingredient comprises more

than one corticosteroid.

60. The tablet of claim 37, wherein the active ingredient is selected from the
group consisting of cortisone, hydrocortisone, prednisone, prednisolone,
methylprednisolone, budesonide, dexamethasone, fludrocortisone,

fluocortolone, cloprednole, deflazacort, triamcinolone and
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di si ntegrant conprises crosslinked
pol yvi nyl pyrrol i done, sodi um carboxynet hyl cel | ul ose,

wo@eoonix2es es t hereof; the binder conprises o PCI/EP2005/009726

uncr ossl i nked pol yvi nyl pyrrolidone; the |ubricant

conpri ses magnesi um stearate; the flow regul ator

conpri ses col | oidal silicon-&Poxide; and the pignent
conprises iron oxide. 55. The tablet of claim 37,
whepgarmbbeuticallyi agceptablei seks 5and festersalibereof,0#ntlo mixtures
about 60% of a hydrophobi ¢ waxy substance; - from about

- 25%pd&reapout 75% of a non-fatty hydrophobic filling

material; - fromabout 4%to about 12% of a bi nder; -
fromabout 0.1%to about 2% of a glidant; 5 - from
about 0.25%to about 1% of a flow regulator; and -

0 % 0, i * . .
e 5 APl b SHERT bdrEbt v e g Red Bt i RtAe @ from the
claim 55, wherein the dr ophobi.c. wax nce .0 .,
conBTR SOl RIBRC BERBS: AR RERhS, ThayprédniSolone and
hydr ophobic filler conprises cal ci um phosphate. 57.
The bugBs@Ridgf cl ai m 56, wherein the non-fatty ,
hydr ophobic filler conprises dibasic cal cium phosphate
di hydrate. 58. The tablet of claim56, wherein the
non-fatty hydrophobic filler conprises basic cal cium
B0 Jineatabletssf. claime 37awhereiof thel amoeust of ahtiveingredient is from
active ingredient conprises nore o than one
cor taboas 0er migtto about 20 mg.

63. The tablet of claim 44, wherein the tablet is ingested once daily at bed-

time.

64. The tablet of claim 63, wherein the tablet is ingested between about

8 pm and about 12 am.

65. The tablet of claim 63, wherein the tablet is ingested between about

9 pm and about 11 pm.

66. The tablet of claim 44, wherein the active ingredient is effective for the
treatment of inflammatory disorders of the joints, pain, allergies or

nocturnal severe asthmatic attacks.

67. The tablet of claim 37, wherein the active ingredient is effective for the

treatment of a local inflammatory bowel disorder.
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60. The tablet of claim37, wherein the active
ingredient is selected fromthe group consisting of

W@ ooobiosee, hydrocorti sone, predni sone, predniBO/AP®N5/009726

met hyl pr edni sol one, budesoni de, dexanet hasone,
fludrocortisone, 5 fluocort o# ne, cl oprednol e,
defl azacort, triantinol one andpharnaceutically
acceptabl e salts and esters thereof, and m xtures
thereof. 6 1. The tablet of claim 37, wherein the
active ingredient is selected fromthe 5 group
68N Thettablet of claimdé7 swhereiptieel diswtenis, selected from the group
nmet hyl pr edni sol one and budesoni de. 62. The tabl et of
cl abpmsidting\BECESHN'$ B caBB Wnd Witerative celitisigr edi ent is
fromabout 0.1 ng to about 20 ng. 63. The tablet of
claim44, wherein the tablet is ingested once daily at
bed tinme. 64. The tablet of claim63, wherein the

b L8l : e : ik
68 ik doplet LRI P HBRn A7 oo AREAL g etelivéor the
i ngest ed bet n abaout 9 pm an .
t abiERTBenCeas A mgupahy PRECRIRAtEinGH: sPp8P segfhs of
effectjve for the treatnment of inflammtory disorders
of theeintesties, pain, allergies or nocturnal severe
asthmatic attacks. 67. The tablet of claim 37, wherein
the active ingredient is effective for the 5 treatnent
of a local inflammatory bowel disorder.68. The tablet
0. Thai bt of wilaine 68, whereln dbe dlisorder éxselectad froBhihengroup
group consisting of Crohn's di sease and ul cerative
col cbhsisting of Crohn’s disease and ulcerative colitis.

71. The tablet of claim 51, wherein the active ingredient is effective for the
treatment of a local inflammatory bowel disorder in the lower sections of

the intestine.

72. The tablet of claim 71, wherein the disorder is selected from the group

consisting of Crohn’s disease and ulcerative colitis.

73. A coated tablet having a core of a corticosteroid active ingredient and a
coating, the coating being produced by compressive forces of greater

than about 600 kg.

74. The tablet of claim 73, 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



20

25

69. The tablet of claim44, wherein the active
ingredient is effective for the treatnent of a | ocal

WO pdobapTred ory bowel di sorder in the upper sectPONEPIN5/009726

the intestine. 70. The tablet of claim69, wherein the

di sorder is selected fromthe group consisting of

Crohn's disease and ulceratirw® colitis. 7 1. The

tablet of claim5 1, wherein the active ingredient is

ef f éngriedéerftdor tehdefined ttime tpesiodafdliowing ingastienelothe dosage
bowel disorder in the |ower sections of the intestine.

72. fahe. tablet of claim 71, wherein the disorder is
selected fromthe group consisting of Crohn's disease

and ul cerative colitis. 73. A coated tablet having a

core of a corticosteroid active ingredient and a

?fé? S ot Baim 7, AP UROHERr> WorBaRRL R Ri¥ased jn the
im 73 (i, Lk Cveni : - ;
el dgheatis ok dfteRfhe WinirdpEHol s ffom GBBLES Yo about 10

gast r oi nt@%st I nal .fluids; and wherein said coating is
capdMuEs gftep NASSHPIng subst anti al rel ease of the

activeingredient for a defined tinme period follow ng

i ngestion of the dosage form 75. The tablet of claim

73, wherein the active ingredient is released in the |

| B8neFhes dableb e eJain We3,i wherain ibewin: witre selgase andthe in vivo
fromabout 6 to about 10 hours after ingestion. 76.

The retgdsetofdhe activenirtgedientdeinot differiby more hanahaitd hour.
and the in vivo release of the active ingredient do

not differ by nore than about 1 hour.

77. The tablet of claim 73, wherein the in vitro release of the active
ingredient is substantially independent of the pH of the release medium
and of additions in the release medium which simulate high-fat and low-

fat food.

78. The tablet of claim 73, wherein the in vivo release of the active

ingredient is substantiaily independent of food intake.

79. The tablet of claim 73, wherein the active ingredient is prednisone, and
the plasma level reached on in vivo release of the prednisone is less

than about 15 ng/mL (Cmex) and/or less than about 75 h*ng/mL (AUC).

80. The tablet of claim 79, wherein the plasma level reached on in vivo
release of the prednisolone active metabolite is less than about 100

ng/mL (Cra) and/or less than about 500 h*ng/mL (AUC).
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77. The tablet of claim 73, wherein the in vitro
rel ease of the active ingredient is substantially

wo odepeneent of the pH of the rel ease nedi um apd/BP2005/009726

additions in the rel ease nedi um which sinul ate

hi gh-fat and | owfat food. 78._ The tablet of claim73,
wherein the in vivo rel ease @p‘the active ingredient

is substantially independent of food intake. 79. The
tablet of claim 73, wherein the active ingredient is
predni sone, and the plasma | evel reached on in vivo

']l eaRetadiett dfeciaine 13, whegeinsa |sebstantially ddualitefibt ogéus on in
(Crax) and/or less than about 75 h*ng/m _ (AUC). 80.

The iabliglealE fl @ha %%er“@@étﬁjn% bhehe! peestideevehd wherein a

reached on in vivo rel ease of the prednisolone active

o SYRIOE At RET TR by 67, The tabi et of

claim 73, wherein a substantially |ocal effect occurs
on in vivo release in the | ower sections of the

i ntesti { ffect t
4 e o3 I LG PeCHLE FORP ey ei . t he

core conprises - the corticosteroid; - from about 50%
to aboudhegouiensteroid;i | er: - from about 10%to about
20% of a disintegrant, - from about 2% to about 10% of

a bi-ndedrom-atioub H0%b taiabouti98% of afdler; 2% of a gl i dant :
- from about 0.25%to about 1% of a flow regul ator;
and = ffrem dB6ut d 08b tn1abdtd 20% f @i djsetegrant,

from about 2% to about 10% 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

from 0% to about 1% of a pigment;

all based on the total weight of the core.

83. The tablet of claim 82, whérein the filler comprises lactose; the
disintegrant comprises crosslinked  polyvinylpyrrolidone, sodium
carboxymethylicellulose, or mixtures thereof, the binder comprises
uncrosslinked polyvinylpyrrolidone; the lubricant comprises magnesium
stearate; the flow regulator comprises colloidal silicon dioxide; and the

pigment comprises iron oxide.

84. The tablet of claim 73, wherein the coating comprises
— from about 20% to about 60% of a hydrophobic waxy substance;

- from about 25% to about 75% of a non-fatty hydrophobic filling
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-uncr ossl i nked pol yvi nyl pyrro

all based on the total weight of the core. 83. The
tabl et of claim82, wherein the filler conprises

wo awb0s2p6 t he di sintegrant conprises crossl i nkedt/EP2005/009726

pol yvi nyl pyrrolidone, sodium carboxynethylcellul ose,
or m xtures thereof; the bi nﬂs conprl ses

don the | ubri cant
conpri ses magnesi um stearate; the fI ow regul at or
conpr i gmaterial;l oi dal silicon dioxide; and the pignent
conprises iron oxide. 84. The tablet of claim 73,

wherei frériaboatd bt atsoqtri2se of a Hinden, about 20% t o
about 60% of a hydrophobi ¢ waxy substance; - from

about %Mta%o@bewmé%emgvm fiddnt; hydr ophobi c
fillingmaterial; - fromabout 4%to about 12% of a

bi nder ; f ar?foéj g g ant; -
from abfrocb %%%@A%}:%t #ﬁﬁff ﬁ?\ﬁ \/\@P‘Iggﬁl é\?%r and

- from_abou nt: all based on

t he t otf[aqm\ﬁbob’ﬁpt%gp%h t13°3tq ﬁd?lgﬁlg%m?-he tabl et of

cl aim 84, wherein the hydrophobic waxy substance

conpll 'é%%edg‘l)'%*@tﬂtalb’éﬁgﬁ & 2fPHAL- non-fatty

hydr ophobic filler conprises cal ci um phosphate. 86.

The tablet of claim85, wherein the non-fatty

hydr ophobic filler conprises dibasic cal ci um phosphate
@hyltheattable8 70f Thaimt B4, ewhefeio| then gsirophahie; waxkyesubstance
non-fatty hydrophobic filler conprises basic cal cium
phosph@prises glycerol behenate and the non-fatty hydrophobic filler

comprises calcium phosphate.

86. The tablet of claim 85, wherein the non-fatty hydrophobic filler comprises

dibasic calcium phosphate dihydrate.

87. The tablet of claim 85, wherein the non-fatty hydrophobic filler comprises

basic calcium phosphate.

88. The tablet of claim 73, wherein the active ingredient comprises more

than one corticosteroid.

89. The tablet of claim 73, 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
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88. The tablet of claim 73, wherein the active
i ngredi ent conprises nore than one corticosteroid. 89.

wab@etztzbet of claim 73, wherein the active i nBCEEPENS/009726

is selected fromthe group consisting of cortisone,
hydr ocorti sone, prednisone, prednlsolone

nmet hyl pr edni sol one, budesonléﬂ dexanet hasone,
fludrocortisone, fluocortol one, cloprednole,

def lthemeodr t, triancti nol one and pharnmaceutically
acceptable salts and esters thereof, and

m xt urest hereof. 90. The tablet of claim 73, wherein
the active ingredient is selected fromthe group

WSF rﬁat {eitetdf dl&uﬁﬁ?'?: SRRGreiP iR aLH@ igeedient is selected from the
met hyl predni sol one and budesoni de. 9 1. The tablet of

Fr o RAR Ot iRof BRI, (FedRRplofe, merglirediispone and

cl aiim erein the active |ngred|ent is effective
for qug?épp ment of a local inflammatory bowel
di sorder. 93. The tablet of claim92, wherein the
di sorder is selected fromthe group consisting of
Crohn's disease and ul cerative colitis, 94. A mstho%i.
1. prhatrhleigobclaie i whareln e amopat af aghye dngrediest ds from
active ingredient at a predeterm ned vari able | ocation
i n tahout0.1 mgeto abrut@0meghod conpri si ng det er i ni ng
the location in the @ tract at which it is desired to
deliver the corticosteroid; formng a coated tabl et
having a core conprising the corticosteroid and
92. The tablet of claim 73, wherein the active ingredient is effective for the

treatment of a local inflammatory bowel disorder.

93. The tablet of claim 92, wherein the disorder is selected from the group

consisting of Crohn’s disease and ulcerative colitis.

94. A method of producing a tablet which releases a corticosteroid active
ingredient at a predetermined variable location in the Gl tract, said
method comprising
determining the location in the GI 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;
compressing the coating of said tablet at a pressure chosen to resuit in
the release of the corticosteroid at said predetermined position; and

testing the in vitro release characteristics in a dissolution apparatus in
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a swel | abl e adjuvant, and an inert outer coating;
conpressing the coating of said tablet at a pressure

webosorr2e® result in the rel ease of the corti cPCL/EPTING009726

at said predeterm ned position; and testing the in
vitro rel ease characterlstlci in a dissolution
apparatus inorder to confirm ?€l ease of the active
ingredient at a specific lag tine. 95. The method of

cl aiofdento eadirei rielease efdhe achvig ingredieat aba speaidic lag time.
material, and the release of the active ingredient is
deternined by a col or change. 96. A nethod for the
treatnment of a |ocal bowel disorder in the |ower

D¢ T wettiod bclaim 98{ whereintthe ltor® Bpmipsiess a coloring material,
adm nistering to a patient in need thereof a coated

t ablaply thatelkasa of Me alliveingPédibAORIRIEMINBaHyV# color change.
i ngredi ent and a coating, fhe coating being conpressed

to a degree that results in the rel ease of the
corticosteroid in the | ower sections of the intestine.

984" AefipLc d%‘*ﬁ@ﬁ%@’o& cPEal bV Bt ol tower

kg. 98 The thod of cl 96, wherein.the ac
Do cetliont of Fie.fesine cwhish canoises, ERIISerng tocs matient in
i nfl ammat ory bowel disorder. 99. The nethod of claim

98, needr thereefha epajed daplet haying @ sare ohA Pﬁ@'%’ﬁtﬁ!ﬁ'd active
consi sting of Crohn"s disease and ul cerative colitis.
100.ingredienttandda oealingithe soating dedighcempressedvte a degree that
ingredient is released in the | ower sections of the

i nt essulteinthenreleaspafithe coiticdsberoid in thalblower $6ctiang of the
after ingestion.101. The nethod of claim 96, wherein

t he jsteegngonpri ses - the corticosteroid;

97. The method of claim 96, wherein the coating has been compressed by a

force of greater than about 600 kg.

98. The method of claim 96, wherein the active ingredient is effective for the

treatment of a local inflammatory bowel disorder.

99. The method of claim 98, wherein the disorder is selected from the group

consisting of Crohn’s disease and ulcerative colitis.

100. The method of claim 96, 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.
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- fromabout 50%to about 90%of a filler; - from
about 10%to about 20% of a disintegrant, 5 - from

wabawin226é6 t o about 10% of a bi nder; - from aboP€T/@PAW5/009726

to about 2% of a glidant; - from about 0.25%to about
1% of a flow regulator; and -, from0%to about 1% of a
pi gnent; all based on the t 682" wei ght of the core. O
102. The nethod of claim 101 , wherein the filler
dé@tpTheasethadiafuiaim 8@, whelen the eere campisases
crosslinked pol yvi nyl pyrrolidone, sodium

car boxthetdoyticostéroidyse, or m xtures thereof; the

bi nder conprises uncrosslinked pol yvinyl pyrrolidone;

the 1 ubfdhaibout BORS iGSouTRDI f arfliietear ate; the flow
regul ator conprises colloidal silicon dioxide; and the

Pi genteGRGYuE 4898 {PAbSUL AR of BisiffiyraRt, Nod of claim

6, whereln the coating conprises - from about 20%to
about % ydr o [ ance; o - from
about %@?%Ogﬁglﬁ{%g@?@ffba%\%ﬁé@ﬁ?é@ hydr ophobi c
filling material; - from ut, 4%.to about 12% of a
bi n%r%rqu%@gb%ttoég?gfg% %fb%gi'é%}& of a glidant; -
from about O. 25%t% about 1% of a flow re?ul ator; and
5 - -f r JeEEheUt 8545% taBbaut 1% ofra Howirgawliatorapndpased
on the total weight of the coating.

-~ from 0% to about 1% of a pigment;

all based on the total weight of the core.

102. The method of claim 101, wherein the filler comprises lactose; the
disintegrant comprises crosslinked polyvinylpyrrolidone, sodium
carboxymethylcellulose, or mixtures thereof; the binder comprises
uncrosslinked polyvinylpyrrolidone; the lubricant comprises magnesium
stearate; the flow regulator comprises colloidal silicon dioxide; and the

pigment comprises iron oxide.

103. The method of claim 96, wherein the coating comprises
-~ from about 20% to about 60% of a hydrophobic waxy substance;
~ 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

- from about 0% to about 1% of a pigment;
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104. The nethod of claim 103, wherein the hydrophobic
waxy substance conprises glycerol behenate and the

wmemedz26e) hydr ophobic filler conprises cal ci UPCT/EP2005/009726

phosphate. 105. The nethod of claim 104, wherein the
non-fatty hydrophobic filler gonprises dibasic calcium
phosphate. 106. The net hod of ¢l ai m 104, wherein the
non-fatty hydrophobic fiIIFr conpri ses basic cal ci um
phoshiased apine tafa! waighbal the caling: 96, wherein the
active ingredient conprises nore than one
corticosteroid. 108. The nethod of claim 96, wherein
the active ingredient is selected fromthe group

clods iThel neptiodd airclaiso 3, lwhizreiothe dydeophobéc wagnsubstance
predni sol one, nethyl predni sol one, budesoni de,

dexaggeh eglydarolir pegridts oaad ftheloaenifattpnBydrophobic filler
cl oprednol e, deflazacort, triantinol one and

phardmesiddsclibivnPsSspre e sal ts and esters thereof,

and m xtures thereof. 109. The nethod of claim 96,
wherein the active ingredient is selected fromthe
group consi sting of prednisone, prednisolone,

ot P8 s P e’ A8 E e VA5 R Bbftehpic fer

fr orgo?r?grystesodi%a&g cta?cit?r%oplﬂos%ﬂa{g'

106. The method of claim 104, wherein the non-fatty hydrophobic filler

comprises basic calcium phosphate.

107. The method of claim 96, wherein the active ingredient comprises more

than one corticosteroid.

108. The method of claim 96, 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

thereof.

109. The method of claim 96, wherein the active ingredient is selected from
the group consisting of prednisone, prednisolone, methylprednisolone

and budesonide.
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110. The method of claim 96, wherein the amount of active ingredient is

from about 0.1 mg to about 20 mg.



