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THE | NVENTI ON FI ELD OF | NVENTI ON The present invention
relates to the field of pharmaceutical fornulation
science, in particular with respect to nethods of

i mproving the solubility and dissol ution

VARLFREEORINE SHRUESK REAEADE SHARMASKUTRGAL CoPoSTTIONS OF
WATER| INSOLUBAE RRYGS ANID RHOBMAGAT IEARSIOMP QFITI ONS/GBTAINED
BY vHEaRmCEsY ORGHEJINVENTI®ON | ass of drug subst ances
normal |y denoted NSAI D s (nonsteroida

anti-inflammatory drug). In particular NSAID s with

| ow solubility in water and gastric fluid, and with
léTtEaDiCPEWVE)'NBmfénB are of interest. An exanple of such

orn stances

A Rnb L Prye RS Phrr e a b PHR &k
qyéql%\}@ré(ﬂwtes;@cg to Wgywogg ofustATOHRI EN§ SOHMITEY g dﬁg?llﬁtg)n of water-
ihenluhid ditvgd The meswhpositicnon eapeditidifergsecdont bampositions comprising a
droy emstae bEAgipE €6 e cladd\ee AkigOsubpiafydsdRsmanaterb@SBgSAID's (non-
Jt%mél ﬂtﬁhflgrnﬁta%fd'r&g‘?}nm b!arhEﬂ?ér%’%D%t\@Qt ioth%tublhty in water and

R R W s ARS R0 Bl S8R e
%ﬁ TiC Ué an V\gl‘l 56333 problems iarleyo in A examrtr)ae ofgsuctéan NSAID is
gaOKicRg| t*ev\v/eger @Fh%rreﬂersebst%ﬁs Brare aé%@%ul? B rig apigicimedium
ald/ artanpStbeianparaua Ace may dsawed! henmiitdbla dordiveimmformdiated in a
aaihebieibe bycording By thleyinveatio@amhy prsent piveseit providéderal dosage forms

Bigsh Ei’gﬁlﬁaﬁﬂ qmpﬂ—d’vé@stébﬂlt& he event where the drug is
not  absorbed ffom the gastric nucosa, it nay be ready

for elng absor bed al ready when entering the upper
éf tract such as duodenum Duodenumitself
%% ed annunt of liquid, thus resulting in slow

Q'sts§t9>|o|°ﬂtioﬁrbf afugt o GhdiGrduibtly @HRA WYk dIRAYgRrddN8 MBRKing pain
%ﬁev snﬁ% grenpor%raﬁ%{gl)g%d Bt’n[l]s Ithseofl Lmn%étt lkr%%l'taﬁéel'lﬂoq"lave the drug
o S Eh o1 No S SR ITem Fehet e 0o A Ty the
ewntjwbﬁje thhditugds eots%nﬁetbsﬁtrom e aRatriErYGesdl LR barigpdy for being
@serbee alceatlyl vilsensantarndt the aippereviesignel tlact, sush 8 duodenum. Duodenum
ittel $18% BlihRRd iahoBas b igid, ktlisdesulting in slow dissolution of the drug in

duodenum, although the weak acid may be more soluble in the intestinal fluid.

Several approaches have been reported for the manufacturing and the formulation of oral
dosage forms of drugs that are substantially water-insoluble and are weak acids so as to
achieve quick in vitro dissolution in gastric fluid.

Some references have taken the approach of improving the solubility of an NSAID by
forming an inclusion complex with cyclodextrin. WO 9641646 relates to a parenteral
formulation of lornoxicam formulated as an inclusion complex with cyclodextrin. The
medicament is either present as a powder for reconstitution or as a solution. All examples
imply a solvating step and the reference is silent of preparing the formulation without the
use of water.

Likewise, WO 9532737 relates to an inclusion complex of an NSAID, such as lornoxicam
and a cyclodextrin. The manufacturing process includes a wetting step so the reference
does necessarily imply the use of water in the formulation process.
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parenteral fornulation of | qgrnoxicamfornulated as an

i nclusion conplex with cycl ddextrin. The nedi canent i S

ei ther present as a powder for reconstitution or as
QsberuefepencenhavedniserppiasT prPachgs K6IvRTOViNG tae epubiify thﬁé NSAID.
Roe beamepie, Bt isstesidlle rdpodtd prazpact watet nsolublerriigst need to be formulated
W dtRQULitH S1ealkeReRlbMBAR! 1t ik Fl@ M $&0r MO 1RSI RS anuelcaldg process

s‘wgulaqwc!llﬂglcgﬁtla i gctﬂ%k@(c&ftalﬁmg Ngélam’allﬁéj%tﬁﬁmg powder with an

| or noxi c E{?&g ! hl$ manuf act uri ng

aﬁP%‘??ééEe 'é“ HP LY ?tﬁgmg}p% '¥6 the reference does
necessarlly |n'ply the use of water in the formulation
HPri008s3t B Hisclosesfagioandetorheoreprisitigenthstaperticalp rodiohesphylactically
dcBve sUPBEAVE, VehidhteassOdolltiillty by atodhe absNSASUD.0. Fos wexanpl e,

Hg rdcRloft Q@}g ot Vooﬁ?&%ﬂe?ﬂuﬁeh%e S siBh %Em%%@éd"&{ & powder that
cghwg?%?&g% actllve sugstfaor m’” gkal%? EQ%%%] c}@ aﬁ‘.h vﬂpchaéé%eln@econtacted

er I‘ epor
WHENRIT 2q4eaYs Mgdipidededn & IPBLHCH 21 E1TTRRS 0B P UKL Somypopigns have a
dirsalgticn retaim®-ady byrdochidizl dcifesuco thadiahiqagt PUMGE Ehadrup isgpresent on
A3ULed! formBithimeofirboz0Mman Upey 6fi tdsbiatien eeaposintiocanthER is stated

thH0R2 Bkt BlssSinss! ReLSis@odelim @Bét@ﬁ‘t i6 QBPLINR\RE ifdhe active substance
t B‘%E aglﬁgltlnlecsa}%stxﬁc%ﬂaqje %Foc@gﬁ%gn%ldg%dn%?ilolwy w %Iel a\ﬁe ueo s contact

GRS G FOTORDeRrF BEHFBF PECh ey “BEe BB S,

tenperature, the conposition being based on a powder

Wb ab1zsmmpiciasesotaheodifiéd redease bsttihe-eniafamalstiah kdlerandne active
SHRSh@NE &n ARAIWIH ok BathRl iDghSeattAsddad nalihl t@d fractions of

r%t?!H |8L{ﬁﬁ tml }éhr%ntec}rgcggmsqfa%a; e'angb %T'u? tf@gmgnsktsbg\nrele%%'lﬁe The fast

0S|

rﬁg?a o b o, T ke ALl e Bpency 109534 (wo
§39pr ddrmbovn di ssolved formwithin the first 20

m nutes of dissolution testing. Inportantly, it is

®tRuerhd hirt el N 1hasiso Geig&OloUbin@Naticls evheta g krasadive Bompound is

&rgdﬁatQQE&{QEhér%lﬂﬂ% Achh e vkl fce B gantdqveoiUbRkBACE

kal i ne substance are processed under
condi ti ons where an aqueous contact between th? two
Izlgyfﬁyéh aRtisnypik és Wstung%m@n&ngégat(tpe gse afnwpo%mpaagurmg the
andadringTgs)rocesDirggusR erarp e riplels s gordrrodliingl ag ynetablesie the
preddnt@ bewatal ind T alublali sobstahe. ©ntthe ofter haed, shdptiarareclearly
teScrRl PR grathftbR idmd Akl Wpﬂo%nd‘é hare aGh &4tk @8kolution. Therefore,
tIiJlere 159 negé)for pr&/ﬁd r%]?‘on%(ﬂatlons still possessing fast dissolution in hydrochloric

acid, while at the same time exhibiting a good stability.
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mul tiple-units where one fraction is fast-rel easing
and the other is slow releasing. The fast rel easing
w0 e@end@es corresponds to the fast rel ease for nRCEDKRWWS/000435
of reference EP 1109534 (VC515195) cited above. JP
3240729 and EP 792147 also relate to formul ations
mheLein trE active conpound is granul ated together
with an al kaline substance using an aqueous sol ution.
SHAAARY OFINYENTIQN it is the understaﬂding that the
I\H@eprg@;id@ﬂig %%H%rrﬁ?ée%ﬂi&a@ RSmBsYH A ik 1RO - BCSdifih B ation, and
oSSR Phe Bl QUKL oAy Vi YR Pkl Suiiing aui
ag gihanduidisingdnteptiee BYRRG NRR ™M HeopPi'ee 05?‘96 %%éa?w so as to
preddshassetihssicavsontgetaietivean tha artévendeg adbstancpradadlissglution helper
(hlRSitneisobstbided. di ssol ution. Therefore, there is a need
for providing fornulations, still possessing fast
di ssolution in hydrochloric acid, while at the sane
time exhibiting a good stabpility. SUMWARY OF | NVENTION .
TR PO S5158 R IRRCAAETES WEIDGErD PBNIBY Fn Bh desy'tng
bishehad a wdter sPrieptaer B samsdevehanPHERaFrREAdYsGd &Y pr5Ee SEwet-
gudrididt®hng a mini mum of 1iquid, preferably wi thout
utilising liquid at all and utilising intensive m Xxing

guF%Fspng(lgf, gflqeg&aqzh %’rggulc%& 8 ofin ethng.e}{% M §9&gﬁi§ic§n@ly improved

ind 3
Eﬁﬂyl' S€e gt sical con éé% bet ween fﬁe actrve drug
SEAPHEY HireRedhE OhtHi R (FOW hel per (al kal i ne
substance). Though the oral dosage form was
Repraufanoy, tireiohtutiels Ivenittinggirang treengo-iniling rrocesh stilt exgkssed g fast in vitro
RBLIGHES Thadcav\@lug susRE @ Mas @fadthe va@NEssorieh r&8 at conditions
sgﬁ“rlgt}rﬂfg;tlhgrgfg%"i‘é?gidp %?Eﬁgiat 9§ le‘(ﬁﬁg%{;@@g{r@técg% dEug stull?]stance is
! . : : cording to e
ol FBRT G 2 G Treant g ersBea et | £y
irrespective of the water content. Remarkably, the
Azadrdingly, mesfirist aepgctf the inveheorcis-direttief gy a preseesior grdnpfacturing a
PEA6RSE8E orhgsBitionhsWdlre ptlbSsaleutidabomddserioas bbtatatireugerefrom:
substance has a fast in vitro dissolution rate at
ondi tions sinmul.ati he gastric fluid, so that that
T Precssy CARYISSy hlehséa%c‘{fi ve drug substance is di ssoLved
wi t 1D RreveEng 27 agtiva§iryA ﬂt‘i‘?@é‘c%fv%'% KA & Lﬁ‘l"&% gF [ROTpfgmperature
t estiéssghan@.a b WiTnigloy1 Nihydepchloris ecid opaes @ PRevav/ @At theA 5-5; and
i s i) pestidey brie @ mporecaisting subsramefsycdrgr i ng a
c) mixing said active drug substance and said alkaline substance by co-milling
without adding a liquid, and optionally
d) admixing one or more pharmaceutically acceptable excipients and optionally

e) compressing said mixture c) or d) into a tablet.

Thus, present invention is directed not only to methods for manufacturing of
pharmaceutical compositions, but also to stable pharmaceutical compositions.

DETAILED DESCRIPTION OF THE INVENTION

It has surprisingly been found that pharmaceutical compositions comprising water
insoluble drugs can be manufactured and formulated in a manner ensuring fast dissolution
of the active drug substance in the gastric fluid, while also providing conditions for
improving the stability with respect to the active drug substance. In the present invention
the drug substance is not exposed, or at least only to a minimum extent, to any liquid or
to any aqueous solution during the manufacturing process. The composition resulting from



pharmaceutical conposition as well as pharnmaceuti cal
conposi tions obtainable therefrom The process
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substance, which has a solubility at roomtenperature
|l ess than 0.1% wv in 0.1 N4hydrochl oric acid or has a
pKa val ue |l ess than 5.5; and b) Cﬁrovi di ng one or nore

cPTRERSE 15684 AG taFRE s )Nty ReliekgadogsWhaindFoRPPFIteNsify@ lower
wwatbstonne tiemdsesaiatteavikagiandaisarh gt lan oetdrycopenhivies Exgpcted to
DAY Wb mpeshi s Rtdrit@y Haviddngartsheinatel tyiartl foradtiotiang formulated
agwgteplrgc%g r'fu ?gg%gé#tsclbﬁ@hﬂs ﬁgicgf"‘r\%sa%iﬁrﬁél rﬁgrﬁ?ﬁ%t@r‘e@%k@%r@iﬂg to the
B L R
rreduset Ry deans Pt waheeAwetien WaCPrasHRF R REHISB ently dried. Very
copsowivt the msgsebluto-alilig process abdvides Reaigriftcantly gatroved stability
ERPTROSH the Water cHEEAL. LAtk RTERhEEhéNherprdiitted dWiphSitiahs diplay a
fggtsfn g}ilfotocfl%s%gu@lgh}’th??&fﬁfe%‘l@gtetrabﬁﬁg BR3hEREeMbd $Rlactive substance and
FRART LR IL Lt el 6L B 5o, 68y Dt
dHgsewiEPt Thol ToF 2¢tHve s4BitpRes a?rﬁ?gt“@JBg‘taé‘?YcH‘el hjog9sa s advantageous.
gastric fluid, while also providing conditions for
AdVBRRYENGIV] free ddsadiiddi doyminglpreespaicotamitdliy mrcfiteve as the process
AU FHRST ABGEtioh skepb NBpBASRERLa laPMRNE VR el BMTthe subsequent
%%kﬁ)ﬁgin\{?enmc?rg%b%%{]pootfttgé gﬁgrqﬁ?nug%cél%onlgl fgﬁg% 3”4 éfv&io%dgFurthermore,
SOBFBHTFBY AT i 9P SO PRAUT LAY e Obgs e prfaiction faciities may
lroaweisiedt i on resul ting froma process excludi ng water

was until now believed to result in conmpositions with

R d MUeEspeal Ble iGOHBAHrdVIRE aS86fksatdrehart@dct@inanin @bl @Rage form
Hgé(\)/kn \(I)gsi cﬁgsoﬁﬁﬁbgﬁhea ivE RJ%_CSLSQCFE& inrggyt'rigﬂuid' the process

_ I ONS PQ! y having |onger shelf [ife than

WA "6 KRS or nul at ed and processed drugs. The

vat €3) REDAEIBAEN PRt EoHHD SPRSTBINS, WIAtPaRT 87!l iY@k 6P Hynperature
to tlhes thaventh env pr @vedhydnoiwsrie ecidtas hhae @Kavalae &ss than 5.5; and
cont@hro@ting bRe sAARrd X&ined6barRES) tndns produced by

mea ncﬁiin)tﬁ\@gi'd AR IRt ¥ te G d SR AR E sWRBance by co-milling
subs i&uo%ﬁ é / rliecll.d %%rél Surprisi ngly the present
co- M 9§ %'?%Eég% pP OVIFHEE™Y sj gni i cant |y improyed.
st abDIadryXipeept Pemare RIREMaRaUEFallY GEeRRD!S RICRIHE gaghgptionally
i nsteanoeprdseinp sewindisthre ohprodiiptioen@bigl-spl ay a

In a second aspect, the invention provides a process for manufacturing an oral dosage
form having a fast dissolution of the active drug substance in gastric fluid; the process
comprises the steps of:
a) providing an active drug substance, which has a solubility at room temperature
less than 0.1% w/v in 0.1 N hydrochloric acid or has a pK, value less than 5.5; and
b) providing one or more alkaline substance(s); and
c) milling said alkaline substance without adding a liquid,
d) admixing said alkaline substance(s) obtained in c) with said active drug
substance, and optionally
e) admixing one or more pharmaceutically acceptable excipients, and
f) compressing said mixture d) or e) into a tablet.
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a fast in vitro dissolution. Thus, for active

subst ances sensitive to watet, the process is

advant ageous. Advant ageously, the described co-mlling
Ipreoibird Sspest,dhe fioehéell Prpvigeod Prasbssefongapyactyring ag §ral dosage form
eavopgl & st disaartiop rod thecddtion deigeqpbstafsypie grsthit ipidp sheaprocess
dorbpitOWms sweistdrng step and the subsequent expensive

dryi Aggjrg\;@p? 9 a&!ﬂ% (ﬂ'()b gﬂbsgﬁﬁi,f ﬁﬁ&#ﬁéﬁQSMim%t A temperature

avoi er npr ecl requl renents regarde

o b Reke B Bt -5 AR Pl c ol o PSRy BREE IS8 than 5.5; and

f aci Dirrpudngraye Bematorldine sebstane{stndspect, the

i nventniging prid\ectesdaig pubstess dndsaitetiafine substange and optiainally one
dosagendrerletip@misng @-hasl vlirsaohddida iqfid,tame pebhalg

dr ugd)sawnﬁ;@t;ﬁe bimBASHHaHaldutib sy OBt SRk OTREIBESNally

t he eﬁt e&ls ol aS%Ji priovulrglciwgr %r}ntaocattlag%tdrug subst ance,

whi cH RIS LG PABITIIYS & O Do e #perat ure | ess t han
0.1%wW v in 0.1 N hydrochloric acid or has a pKa val ue
Ingsfoutthaspdst,Bhe irvéntion predesid npcessdoomanufpeugnkan prpedosage form
isviist afacedissolutidA @f Ee dMkixé BEigSAbstaAad ih\yastet fgids uspracee
gyp,ﬂqriggg gheatdiRlrne substance by co-mlling w thout

ror & paviad ah ety SSh s P o 87 S 1B B o emperature
opt i 'B15NPY Oehfe WhHBY 24 Wgﬂrgcgﬂoa'crﬁfsét%ﬁés & PXoral§ Isshtigng-5: and

t abl Btproviging ose comdreagjsdoe subsiende(r) daving i spldlintdiegvager of at least
pr ocamsg/frid Bndramfaagiadiidiangzain tbe adngd @s age 4baurmm haviang ta 300pm,
fastg dh as8ltybb®moind he active drug substance in

tri fluid. . i .t . f -
o ovD o S pRGUR SEERRCSIMNE ) Gy SR ekl ol

a
sol u%’ibF‘iag‘iF'é‘f‘d PBUMH erper ature | ess than 0.1% w v in
0. 1 N ddyuxiog AP LT BRI rHRcaHSIN JoreRtaRE eHCiniRdSs arHan
5. 5; e)atothpbgssipy ewiddhingireneorod) intoraetaglekal i ne
substance(s); and c¢c) mlling said al kal i ne substance

‘mlaﬁz %%tsaeqﬁjaitqge Brolcéél% gmdertaken under dry conditions excluding the use of

liquid. Such oral dosage forms are preferably in the form of a solid or a semi-solid.

In another aspect, the invention provides, in general terms, an oral dosage form with quick
release of the active ingredient in that the oral dosage form comprises the active drug
substance as defined herein in close physical contact with one or more alkaline substances.
In a particular aspect thereof, the manufacturing process defined herein obtains the oral
dosage form.

In a further aspect thereof, the oral dosage form may be further defined in terms of its
stability. Though an aqueous solution is avoided during the manufacturing of the oral
dosage form the provided compositions still may have a water content on the same level
as compositions produced by wet-granulation.

Very surprisingly, as demonstrated in example 10 that when batches produced by means
of co-milling were compared with batches produced by means of wet-granulation and
where all batches had a water content on the same level irrespective of the manufacturing
process, there was a significant improvement in stability of the batches manufactured by
co-milling. The mechanism of the improvement in stability is not understood in detail but
without being limited to a specific theory it is contemplated that the impact of the



d) adm xi ng sai d al kal i ne substance(s) obtained in c)
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exci pients, and f ) conpressé ng said mxture d) or e)

into a tablet.l n a third aspect, the invention

provi des a process for manufacturing an oral dosag%e _
$BPHAIRIVINY 18 cPess el WRtsH BN RTBIPISFS RENGER! Stuctlra g the active drug
spbhen Jbisi altegpion roff cryblalibtdyctirealops nelegke plaempinithe soppesitions
sroeped ol coapillPORY eHegeddht atkntoe itds thgreolesiageesd, wiholt being
lhﬁi%ed,atostmslmédrhtt}ﬁata\;vhérp%‘téc%%)%rd@{!ldjglﬁ)s{a%@@, dshRhoBsthded with
lW/nVoxfcnmo\j/vlJth ’é' r%durle?cporr%llﬁ {dcthg%h_g; SQerSégﬁCSe %h ﬁLﬁsa a\égllolllﬁoiicea%’? partly
Han BT5 3R 3 provi’ding one or nore a all ne o
QA SEIeIUEHY @)=l ity S ErutaREIVE - d) e SRR e s ikely
wri aedrdorafdcal 9friee duosuasieeceafd- optheqistve §rugisebspngep Fem the
&% Bign cesthlsiliy yre 0 ks rinl Ibrintigjcanh tith o udnchdidd migpt ahik ipepekek widlratbo be
SREhRBEbUsYoddthaddriuy isDestaNes Muchas erHRhRERRCAbLEGE! | Y

@?aggggae}g%)%ngé{el pients, and optionally e) conpressing
sald mxture ¢) or d) into a tablet. | n a fourth

aspect, the invention provides a process for

Thenofraved skabgitawas demnorrbpdesbinfaortah e usy, as fepstibed in example 10,
\dha_s @b-ubillahcapfpostienaetieventhaug ©ubistemeediseddgastedns of wet-
draHigsiort. M tHI CE hCAIYPEdaBIBS pFdictSdfredHoatam,aIN-10004 was chosen as
R QY bﬂitngwd?cgti Bér\é%ewr.uﬂ\ t?]%q§§t%ethe —'rrﬁllﬂn&%s B rformed by means
SO|tl)J | Y‘w a\%ﬂ ootn?lteng,erature Itg_ess t han 3 1<§)w?|.v | Dot the ¢
.20 TRy VS BT A EP A B PP REES 4C BRIOURPLATTOLE Py that the type
aj_cg;mig'ﬁlg vyjlj ”%iﬁvmwcﬁ@%ﬂémw agdhe degisivg fegtar for the stability is whether
suies tiamawils Jirdrasibeignee isabotacted twithi ngraatletioroliquit.  Pénas to-milling
AQnatiurds Rndsaibel dRrddabid wkefsk aRoistitdde range of 1 to

400mm such as 1 to 300mm such as 5 to 200nm and c)

LIRS DS AR50 o oins
ThfveHEeBe 452l KPROSHRRS e Otthe 57T IeYele WD geRdéncy of the batch
eediqed entvest-ganllationdo ivp fevwssiimgateaicdntenthan shewaosthey)
tomig@sitiohalngit now it has been well-known that the stability of lornoxicam in
combination with an alkaline substance is closely related to a low water content in the

tablet.

In the stability study the stability was tested at several test points over a period of 6
months as appears from example 10. As the stability indicating parameter was in example
10 chosen the decomposition product HN-10004. At all test points the amount of HN-
10004 in the batch nos. 17110431 and 17110432 (co-milled) was lower than in batch no.
10225671 (wet-granulated).

At all the test points the stability of the two co-milled compositions are superior to a
significant extent over the wet-granulated batch, despite the fact that the wet-granulated
batch has a lower water-content.

At the starting point, the amount of HN-10004 is also lower in the co-milled product
showing that decomposition takes place even at the time of production in the wet-
granulated batches.

Very surprisingly the co-milling process thus leads to a product with a significantly
improved stability irrespective of the higher water content.



That is to say that the process is undertaken under
dry conditions excluding the use of liquid. Such oral

waelewage2torns are preferably in the form of a BOI/DE2@5/000435

10

15

20

25

a sem-solid. I n another aspect, t he i nvention

provi des, in general terns, ‘an oral dosage formwth

qui ck rel ease of the active ingredient in that the o
THEe &P-rabisa GEOFER WRTHIPATISH R IVHE Iqetorigamds igmedf) Stisiense, and it is
racsst tiedly tred thie pedicassi will bk esitajithies iobedr activet drog swibstdncenesuch drug
SQbstAMIEE afd KBlchINEwSKSIARNBES thd alRaltheabitantd Al Faspec ks a
BB aiat B% fRnul AGkY rdré@s@%%%ﬁﬁﬁ?dlsfsb@ﬁﬁe RPT8IIVE drug

optains the aral age form urt her aspect

¢ sé?récc‘ff,W'Tﬁégbélﬁélprog%e&ge form may be further dgfi ned

internms of its stability. Though an aqueous sol ution

Insuitatté emtodimentsgf threinventioh aite wralfgsage forre fgthar comaagss @ binder,

viradhnartiRe apiugbiedl etcop0sMPS b hanSactiind proessséaves aotwatepresented

6 ARL&ERE sQIUti&r_h@un"?ﬁ@eln%\ﬁ%l’acﬁﬁinﬁ HRRS b RS rdkQANEEHqR¥bus solution
the,Di

t-granul ation ry surprisi A I
ERAR e 16 et gl SRl e ORI RG P Eelenines
wgem? MIGrARFONR Y- cotpARBY S RFTIN B eTaRe JERPUHFient magnifying
dffeetns of wet-granul ati on and where all batches had a
wat er content on the sanme |evel irrespective of the

PR bR UnHEAsPD d PHAE 8 Smart UIEk §HinltRS 08ess laBfl bfdl @8dHge forms of the
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Examples 2, 3, 4 and 10 relate to co-milling provided by ball milling with horizontally
moving spheres. The alkaline substance used in example 2 is trisodium phosphate. Two
types of binder is used; HPC and VA 64 both combinations providing a fast dissolution of
the resulting tablets. The co-milling is in this instance provided by a medium force and
medium impact time. In example 3 the alkaline substance is sodium carbonate and the
milling process is again ball milling with horizontally moving spheres. Similarly to example
2, two types of binder is used; HPC and VA 64 both combinations providing a fast
dissolution of the resulting tablets. Finally in example 4 arginine is used as the alkaline
substance providing tablets with a fast release that is on the same level as that obtained
with trisodium phosphate. The stability of tablets provided by the procedure described in
examples 2 and 3 were tested in a stability study, example 10. The tablets displayed
excellent stability compared to tablets provided by known manufacturing methods.
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a product wth a signifi cantéy i mproved stability
irrespective of the higher water content. The

co-m|ling process was denonstrated with | ornoxicamas
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agueous sol ution during the manufacturing process or

pre-treated with aqueous solution before use.

Therefore, the binder is not present in swelled form
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digisissalnben rafexi ng process and the resulting mxture of

the active drug substance and al kal i ne substance
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Alternatively the close contact provided by co-milling can be established by milling an
alkaline substance in the equipment used for co-milling or other suitable equipment
followed by a simple admixture or a blending and subsequent tabletting, where the
tabletting provides a high force in a short impact time.

In example 7 lysine as the alkaline substance was milled in Hosokawa Alpine spiral jet mill
to a mean particle size of 5um followed by compression of the mixture of ingredients into
tablets. Two batches were produced that both showed a fast dissolution.

From the examples it is concluded that either a co-milling of the active drug substance
together with the alkaline substance or a milling procedure of the alkaline substance
followed by compression into tablets or alternatively a wet-granulation, as is described in
the prior art, is needed to provide tablets with a fast dissolution. To demonstrate this
statement, tablets were produced according to the prior teaching (e.g. JP 3240729 or EP
1109534), namely the wet-granulation process but without the wetting step. This
experiment is described in more detail in example 9 and as is seen in the example, the
resulting tablets have an unacceptable slow dissolution.
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inmplied in the process. Below is presented an overview

of type of co-mlling equi prernt par aneters and

exanpl es encl osed herein. Exanples 2, 3, 4 and 10
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results, dissolution was significantly faster in the
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?,vgv':] @% va ue belowe ﬁ?o%gelgqsuch\gls,tgg IA Qp&ger&;%% 530%3%% about 5.5
orina range of from about 4, gto about 5.0. In this connection it can be mentioned that
the pK, value for lornoxicam is about 4.7, for naproxen about 4.2, for indometacin about
4.5, for ibuprofen about 5.2 and for acetylsalicylic acid about 3.5. Moreover, active drug
substances like those mentioned above generally have a poor solubility in media having a
pH below the pK, value. As an example the solubility of lornoxicam at a pH of 0.1 N HCl is
less than about 1 mg/100 mi at room temperature. Active drug substances like
acetylsalicylic acid, indometacin and naproxen are regarded as substances, which are
practically insoluble in water and in 0.1 N HCl at room temperature.

The term “active drug substance” is in the present description and claims used
synonymously with “therapeutically active substance”, “therapeutically active ingredient”
and “therapeutically active compound”.
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exarﬁjfloé‘,ca'ﬁ“hé”d tenoxicam,

- others like bucillamine, bucolome, bumadizon, diferenpiramide, ditazol, emorfazone,

nabumetone, nimesulide, proquazone, acrivastine and piroxicam (e.g. in the form of
a betacyclodextrin complex), wherein the NSAID may be in the form of a
pharmaceutically acceptable salt or a prodrug.

From a market point of view especially the following NSAID's are interesting: lornoxicam,
diclofenac, nimesulide, ibuprofen, piroxicam, piroxicam (betacyclodextrin), naproxen,
ketoprofen, tenoxicam, meloxicam, tolfenamic acid, bromazepam, aceclofenac,
indometacin, nabumetone, acemetacin, morniflumate, meloxicam, flurbiprofen, tiaprofenic
acid, proglumetacin, mefenamic; acid, fenbufen, etodolac, tolfenamic acid, sulindac,
phenylbutazone, fenoprofen, tolmetin, acetylsalicylic acid, dexibuprofen and
pharmaceutically acceptable salts, complexes and/or prodrugs and mixtures thereof.

In particular the following NSAID’s are interesting: piroxicam, meloxicam, ibuprofen,
tolfenamic acid and bromazepam.
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t herapeutically active drug gubstance havi ng a
solubility at roomten‘peratﬂ e of less than 0.1% w' v
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particle size distribution can be determined by laser diffraction (e.g. using a Malvern
Mastersizer 2000). The particle size distribution is calculated according to the Frauenhofer
respective Mie theories. The sample is first dispersed in tenside solution as pre-treatment
method. Then an aliquot of the pre-dispersion is transferred to a dispersion bath where
further particle dispersion occurs while stirring and treating with ultrasound. This
suspension is circulated through the measuring cell. During measurement the stirring
remain active whereas the ultrasound is switched off.

Typically, the particle size distribution as determined by the above-mentioned laser
diffraction of the active drug substance, is such that at least 90% by volume has a particle
size below 100 pm, preferably below 75 pm, more preferably below 50 pm, such as about
40 pm. In some embodiments the particle size distribution is such that at least 95% by
volume has a particle size below 32um, such as below 20um or most preferably below
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be nentioned that the pKa value for |ornoxicamis
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Allmliibbeubstarent i on are in general weak acidic substances
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ena

S b ATECAET TSR PGP TS BETR “RPGPELE e o fhe dssolution
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fenti azac, glucanetacin, i ndomet haci n, | onazol ac,
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SR A aagy 357 b R obE B oo (Fq Bt Lo, 140 o
HAY mpﬁmrﬁ:fewaﬁ 1:gPyInpit¥ sitiesi e bedireenie Fev/ae iRy Bio of Kee tive drug
gybstahea avgiphefatalindarbsmprefsen 1 0.clrepeté ehl:10 is especially interesting in

the embodiment wherein the alkaline substance is an amino acid or a derivative thereof,
e.g. lysine, histidine or arginine or a derivative thereof.

As used herein, the term an "alkaline substance" is meant to include substances that
provide an alkaline pH in the range of 8-14, preferably 8-13, when being dissolved in
water at room temperature in an amount of about 10mg/ml.

Accordingly, the term “alkaline substance" includes the corresponding base of an organic
or an inorganic acid, such as provided in the form of a pharmaceutically acceptable salt of
an organic or inorganic acid and mixtures thereof, organic amines and some amino acids
or derivatives thereof. Typically, the organic or inorganic acid from where the
corresponding base derives has a pKa in the range of 4 -14.
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(CH3CH,)sN 10.8
NH,NH, 8
CigH2:NO; 8.2
(pH in saturated
solution = 9.8)
pKa;: 2.2
pKa,: 8.9
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pH=11.4
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pKa,: 6.0
pKas: 9.0
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* The pKa-values in this table are approximate values and refer to the pKa of the acid.
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Triethyl amine
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Codeine

Amino acids with pKas-
values from 8 to 14

Lysine CeH1405N;

Arginine CsH14N,O,

Histidine C5H902N3
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At present, the nost preferred drug substance is
| onoxi cam and pharnaceutically acceptable salts,
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further defined in terns of its

. . . ticle si . .
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In still another embodiment of the present invention the alkaline substance is an amino
acid such as histidine, lysine or arginine.

It is further contemplated that the alkaline substance should be soluble in water, such as
at least to comply with the category of being sparingly soluble in water: 1 part of alkaline
substance can be dissolved in a maximum of 100 parts of water. Preferably, the alkaline
substance should be soluble in water: 1 part of alkaline substance is dissolved in a
maximum of 30 parts of water. ‘

Furthermore, it should be understood that the alkaline substance should be provided in
solid form, such as in the form of a powder, granulate or the like.

Process
As mentioned, the invented process includes a first step of mixing the active drug
substance and the alkaline substance utilising intensive mixing by a mechanical process.
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solution as pre-treatnment hod. Then an aliquot of

the pre-dispersion is transferred to a dispersion bath
where further particle dispersion occurs while _
Lgtnoptanthy theepid Fbdpg HGPRE ANGIPRIRGs BRABIY tTRME! S tRERIRS Riwysical
dostact befwiean dw achivedgly subsiameaandrthe glkelild agepiusg agyto achieve the
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Jchc?e Qﬁfgt§u|§!;t€n(§i. Z@s&ﬁ@tnrst.a!'ﬁb%si, QndySbS s clebbatathe Irt@ssive mixing
v i 0 . ,
T R

H53aPYReit&" he particle size distribution is such
that at |east 80% by volunme has a particle size bel ow

Ibfhormantt wew etxingshaulybebendertdkerstrated cortditng sacloding the addition of
IR dueh 8s ShERSs lifuilid) vak@\\BIixtliiRB @€ oFRYicROlveME and water, so as to

&5@8@ L&rﬂitjio\ﬁs ﬁ%ﬁgglﬁgjegucir;r \i.'de.br_rédétticgrl JJf tHPL&ive drug substance. Thus,
I Nt éestlng inﬂ |ments of ﬁygcknvgﬁ%lopb the active
AV FEER P EEaN | A 9 PIHOR S e Hiedt VIR 8%, as

determ ned by l|laser diffraction, wherein at |east 90%

The wisingrie cofied het lycd meehaticabprocdsst whicke transfers quarayiteltee mixture
&l a28vaalroY 8ubstdnd@Tand lalkaSt By RO dé fRIM thB@cti®adiug substance and
PELIa G EsitsBRce I Nos8 -pPYsiédMPBntadtS mdeI® BloseFRAS 8lde¥ted tWigh
CEIONBN LS BRSO B e U e

TGRSR 58T ¥ GFYeSio8 SHEStel éne PN Se parpFE Febstantially
letinsageneams|yonixe@ wéhii aacitl otiner, | byt ept mipletyiaidt fisperags! within each other.
Tescit shadd Bd onvdrstobrethat thet fesultng partibulbteonatofr cohi@ins each of the

RALGLEME FaIREIF e SUSRaA RN d 2034 Qfbstaiee )RRl debslaBSpati@estbove
and 50% of the particles are below the nean particle

si ze, and wherein [ [ [ [ '

ot el BRI ARCY RGeS e HES b B et Rl GPUP thdiged herein
deorm appliech Senerpbn tthe meshaigalPiogessHequies e e @ixing such as the
@lek@bvitkad by co-milling. By the term "co-milling” is meant a highly intensive mechanical
mixing of two or more substances which bring these two substances in close physical
contact with each other, closer than by using a conventional mixing procedure such as

tumble mixing procedure.

The term "co-milling” as used herein is also meant to include any process achieving the
same particulate matter as that obtained by co-milling, for example the mixing provided
under dry granulation e.g. roller compaction as discussed herein.

The co-milling process is preferably applied only to the active drug substance and the
alkaline substance, but lower amounts of other ingredients may be added in the case that
the fast dissolution is achieved. In the embodiments where the alkaline substance has a
tendency of sticking, which was observed in relation with using some amino acids as the
alkaline substance, it is advantageous to add lower amounts of other ingredients such as
calcium monohydrogen phosphate, anhydrous (CaHPOs), trisodium phosphate (Naz;PO,),
magnesium aluminium silicate, magnesium oxide, calcium carbonate (CaCOs;), calcium
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t hought that the al kaline substance enables a

ni croenvi ronment around t hel4ctive drug substance so

as to aid the dissolution of the active drug substance
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saj@;stanceswht §§Ikﬁp%§;1@é@np%nnﬁ1@cﬁ@rcﬁqssfco%tact that is o erW|se provided

tp’rwmralmutl cally acceptable salt of an organic or
i norgani c acid and m xtures thereof, organic anm nes

AN |§@F@t|ﬁ&kﬂ\@o§iHeQ§ofotrhe GRehiéH, 'tN@ﬁleEﬁb%fc%pﬁrocess is co-milling. Co-
T%l IgCC%Il’I bg acII\ \Zedob ‘g stgﬁdar@%lgwé&ﬁ%{g EJCR'EE flrier mill (e.g.

e-corresp on

R i Do RS PRt e e St THech e PR ueing
BadlgVit (a.9. HfablPelvir.lze@eMmeh alekeall vl with hetiganéelly nrpdng spheres.
Ar6aher arideigleiina bhil milt Bdlirgg areécaiip proviigrepherey,adudie ss arsdiruers ball mill

41&f Shaildife thBoRKaWSI A FREnAGIFGsidNefUBn@ETi B Bf HbdWRawa) or a
IQIC;%%W&;nMﬂVﬁ%Il Oap !3 pﬁleﬁls&‘f% M p%x{p@et A fid eag 2?7# Ea(%gr from

C acld or a mxture there

%‘?"5‘%{% Escblnef‘ﬁo r@é‘?‘?g%”géﬂﬁeﬂn% € a pKa in the range of

4-14, preferably in the range of 6 to 13.5, even nore

By ekaeabl@-millingtiés thas geda$todd 4 Brocasssthapregiler ialsraating a close
pHGiciiaBet cobetRedBlorsoEBmam d&niikeline Susharas. Fhisldntstiedn be
ééatgd %f u?e ofjeprei’sﬁfwll WQ\*&%%I&E vHPlea gﬁﬁ/@ﬂtshort period of impact

I nvent
as when usmg roller compactlol?le lénsutS%S rc%lelr %onqpac%on the conq]pactnon force is

typically in the range of 6-14 kN/cm with an impact time of less than 1 minute.
Compaction of tablets also provides a relatively high force combined with a relatively short
period of impact. Tabletting typically provides a force of 4kN or more for a standard
concave round 10mm tablet and an impact time of less than 1 minute. Alternatively using
a relatively low force combined with a longer time of impact can provide the same degree
of co-milling. As an example, ball mill with vertically moving spheres provides a low force,
in the latter case a considerably longer time of impact is required. The use of an
intermediate amount of time of impact is also possible when a medium force is provided by
mechano fusion or ball milling with horizontally moving spheres. If the alkaline substance
has a small particle size, the physical contact can be created by a simple mixing and
subsequent compression into tablets. Said small particle size can be obtained by milling.



i norganic acid selected fromcarbonic acid or
phosphoric acid, such as hydrogencarbonic acid,

walrdogmiogeni ¢ phosphoric acid and hydrogeni c pPOBEPRRIGSH00435

10

15

20

25

30

35

40

acid. That is to say that the salt has as the anion,
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hydr ogenphosphat e group and as the kation, an earth
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pelghesigum and the like, e.g. a salt containing an
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@efllfrﬁmhg%{heéé‘ﬁtiéalﬂ' %dv&g%h@*éjs @Edvidek 3 1Y@ For8®B® therefore requires a
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&%?ﬁhbaFW5@§@FQEféﬁ9¥w%ﬁ$@FFﬁ€c acid, maleric gcid or
acetic acid. That is to say wherein the salt has an
redheno 8sloect ed from acetate, hydrogencitrate, citrate,
ThehR@enertieabAnple TBtcedic@ately pbviddrlby a rotte whak redfvir@a strong

SF&we%rﬁ&ééﬂg'a%ré&m&m RGEbRLEurk fd 2P CHiLI 88&d thereby

I sodl u ogencitrate or di sodium nmal eate, angd.
SERE P AL TEBA R BPRET AN SR aspRaRntis Ams-Las
BREGAP M BTt o8 HopddwigtARIRYent i on, the al kal i ne
substance is an organi c am ne sel ected from
kyidr oxyibadtione, diethyl amine, triethyl anine or
'F%%(?r%fna SrinkiPleF roiler 21AbREHN RIROHLIBR S bdthBerPD @8@Er rotating
rlo gre.rt]t I C)a etalﬂls(cz‘\)liﬁ?1 lslkeaek Iwrpl?ch%’l Q?ntsg&%%tl{/ ?ru@gefi?"ané? \%%qor?ﬁyg%articulate
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Paere A erIUEHAE PatEer A %Sgirﬁ%hgfu%tcaﬂ%%t REEATnp@owder has been
ssbined-eAb axanarleof equirrnenids Mininastest frem GRstRA MasehinRn the
pategaigheafinacng sparingly soluble in water: 1 part
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&&&eﬂggntl Sm%ﬁon\f@tdegs ufgdqe$£iﬂ@ iXtenEg?pQJtiEI@é .hg\f?ng a mean particle size

below app. 5 ym resulting from a milling process.

By the term “rpm” is to be understood “rotations pr. minute”. The term is typically used to
describe the number of revolution of a moveable part of equipment such as the blade of a
mixing equipment or the paddle of a dissolution equipment.

By the term “sieve size” is to be understood the diameter of the mesh of a sieve.

By the term “RH” is to be understood the “relative humidity”, typically describing the
amount of water vapour present in the air at a defined temperature.

In principle, the resulting mixture of the active drug substance and the alkaline substance
(the co-milled mixture) of the invention can be used directly for making orally
administrable dosage forms. That is to say, without the addition of further
pharmaceutically acceptable excipients.

However, in some embodiments of the invention the process comprises a second step
comprising admixing of one or more pharmaceutically acceptable excipients to said
particulate matter using conventional mixing, such as by tumble mixing. Thus, an oral
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i fruvasr atf 30€ galese theol 3tentngtesndreferedy Jess thaasl 3 minutes, more
meRvitheleeomdhts mmatggot enti al |y reduci ng the

degradation of the active drug substance. Thus, any

fl'HJ ffﬁh%gggpen ofotﬂg mv%ﬁttro ?aégg %té &%rh%ge%%l%g%%oé ifi or oral

Fried

?ﬂ”@ﬁ‘é‘é‘%t'or\/\%’i”éﬂ‘i‘sf“ﬂansf er s ener gy to the mxture of
act i van ahtivg deugbsibaiaoes whigh Abkalkplpkilitygdmeors gerprerpiyire less than
bri ngi1vhe/vas ol ve Hyetaghistibatidne Baandk}i Yrualekathans.5;

25 SUDSI GRCEH rhéte GlQES AlNeaInedd: sg@nt act, nuch cl oser than
eXpecg giﬁ%%\ﬂ J} I?hﬁc%p%e&?%hhg/@?clggms:pbﬁ%ep ngc%r %ﬁlﬂ@&te' cfé'?lvgﬂclveg

particu gpartlc ate matter
conpF<BENE REPAEYIFe drug substance and al kal i ne
substance substantially
Dissolution Properties

30 In contrast to what was previously known, it was shown evident that a fast dissolution of
an active drug substance can be obtained by utilising a process excluding the addition of
liquid, such as aqueous liquid, to a particulate matter that comprises the active drug

substance and the alkaline substance.

20

35 Therefore, in one embodiment of the invention, the resulting particulate matter or the
mixture of ingredients of the active drug substance and alkaline substance, optionally in
admixture with further excipients, has an in vitro dissolution profile, when being subjected
to a dissolution test method using 1300 ml of 0.1 N HCI or 0.07N HCI equilibrated at 37 °C
as the dissolution medium and USP paddle dissolution apparatus II applied with a stirring

40 rate of 50 rpm, characterised in that at least 50% w/w of the active substance is present
on dissolved form in the dissolution medium at the time point of 20 minutes after start of

the dissolution testing.
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matter contains each of the_constituents (al kaline
substance and drug substanc§§ as separate particles. |
n principle any nechani cal process resulting in the

ateren eRed RNt 810l saeluHeT 1eREHER &1 Rl GpPiregy rate of 150
@enewtalthgrwisemeaineatirantibe sk mp e tesg erseg Wiep @b el abevesis weplied. The in
mrlﬁidft@olSU@hpr@Eletdﬂ(Eheoﬂ%rmééédtldﬁd:obﬁboﬁﬂerfﬁskhiarlagterlEgd ihhBat at least
A r\W/de?'tﬁ@ E&tlv@Qubét§nc@ﬁ@ﬁﬁeséﬁt@n%@sﬁlvé@?&ﬂﬁh\fﬁe d;ssolut:on medium at

we%me E)chr"i.\: ofr9[0 mmgte a ey\&agrof ﬁpec sso h%@s%%

wo S ElEheas o ose p ySi c cont act
wi th each other, cl oser than by using a conventi onal
Prieferafdy, phe cesdliine pstrishlatsmetiahdreheimixtnge priogredignis hasiga /in vitro
fiedointioa rdéfilé,| chagttetisediisatathe naish 55% waivws Gucreandt teast 60% w/w, at
PG BIRWARYatRERE 065 W) 1€ WaBil7 3B 8y/Fa B atDBkd: 180 B1@ of the active

%tsgaﬁge %?prééég{ orQQE%!I%%ﬂ‘ F?%{ lnCQ'nerq JSlylluﬂgn n{egrun“ﬁgtﬁﬂplt?n &?nt of 20

at | on
'E‘Hﬁ‘b%?&f eBﬁtaérSOf&P%gﬁ%\ét&P”ﬁS?‘&gn The co-nilling process

is preferably applied only to the active drug
Assisteanfiethan dhdrimecaltkallyl aveesals eacigientsmdy beoadeied to the particulate

RERENES ifdtalehafh thebret &MuRhEBh RS catld@dsbibtidhatL£ase
that the fast dissolution is achieved. | n the

ere t ne, subst
FOROHES GRS TER D SIN HoDaSS DR sPmP e BeapPigieed imo
Wbteh Theinneresbimecrial HoVides brrelsevideacatehthefertsemmyempcempressing
he pegicativambtgepusidepameden foster diasmutivnsof dfrnoti¢een in 0.1 N HCL.
[ ngr edi ents such as cal ci um nonohydr ogen phosphat e,

mraoMﬁh(e%@%entt EHGSI%gUIle)B QJPD%? mg%ﬁ‘m( M@%@%Iutmn profile, when

%eér?gg g]c?tea(gilﬁggon (Ts meﬁﬁ;ogiushngtgdq?y #H]C?qui“ ra eé;%(ﬁ Jéngs the
gisgptyion SRt gnd YEP Pafidle d!SSﬂufaonp%p@P@tvSeﬁopéﬁ%w&P ReRiTing rate of 50
tiveag terridlilpieyt i cbarsareribetinghet asrieast iH %t wiveoidbaSFtite swgstance is
Besa bh alidsylved foriean aied dive!diod gnalilhs batreairma doihef 20 minutes after

ahbkak iegisohRsbaRcging! n one enbodinent the milling is
perforned only on t%e al kal i ne substance and the

CEISA 1isg B0 RBIEt S5 P égg‘éﬁﬁ A ProAReC T ICEsisge frthat at
lep3i80a WyWr eishiRE irhigastBSde WEWNAtPeRSt P8 VeeWAY, 28 165t e w/w of the
adtivakuvsearsa bsprapoe onnlidsbleed tongen ofie disgotutid®Oneriurs at khegdme point
d 200 RUQEBrteh HGR AShSdibIARRATELNGO! | owi ng the nilling

of the al kaline

Stability

The oral dosage form of the invention has a shelf life at least as good as the one processed
with the addition of aqueous liquids. During the development phase it has surprisingly
become evident that the stability of the co-milled compositions are significantly better than
conventionally produced compositions, despite the water content being on the same level.

Therefore, a particular embodiment of the invention relates to an oral dosage form
comprising lornoxicam in physical contact with an alkaline substance, wherein the oral
dosage form is chemically stable with respect to the lornoxicam, such that at least 85% by
weight of the lornoxicam is present in the oral dosage after at least 3 months of storage at
25 °C and 60 % RH in darkness. The storage may be performed in closed containers,
blister packaging material, or in open containers. Preferably, at least 85% w/w, more
preferably 90% w/w, even more preferably at least 95% w/w, most preferably at least
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drug substance having a particle size distribution of
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such as bel ow 20mm or nost preferably below |l Om | n

ot her enbodi nents the parti e size distribution is

such that at | east 80% by volunme has a particle size

DT OV(WID e oBYoXia iR iPFRSeMSiNiSAIdERBOESTHOMPXIgID HE ailerra least 6
whathe, pretergny oedutandaesomid, evepmprapsieably inwaathdngdceonths and

PBstt frererabt Mbe: b 38Mhontas stdiggabttnefabbiexmagtidri@ conditions.
corrponents The adm xing is foll owed by corrpressi on

%r?qtto tab t??%ﬁg%\lghev%a%l& aéﬁ%gf) l{ﬂ]ggr?venéo? Be?at TE lihe concentratlon of
desty aé‘ﬁe @rcrch%@ %ueaurst'eéuro% Piheraciospgmtornof &trﬂ@f'%r% fhe
pmoentdaidn lvy demradatidni pngducts presamt imthe roed tdopgpedpideigimsad after at
Rstt@ohtAY ediich @B at b Atontfes bastbeak apRBEESaBd 66 % RH in darkness. The
&Qfargjblnj\é pe%%leb ﬁmcgoéé@Qopc%In@@'bﬁéfgrd :}E)éagﬂ ﬂﬁterlal or in open
%i éz‘r‘?'%l Ire e ad; Qheeg:lé%lpsg‘egn%f degat%ﬁt[o ’_% s |n the or?l %sa%e form
prewes & 'ﬁ*ﬁi/thér‘slé °‘r’5é’f&‘é?r'Pit‘éHa’B‘RH”tG’éIoﬁ'boxéfaghlmorﬁ/lpﬁfera ly less than
(@Y%g.evEn imore Prefarebly fass than, 5 Whintdst preferalpalldss iidr| 2 G whv.

hori zontal Iy noving spheres. Another principle is a

m& lalldﬂslfgg QENéIﬁﬁe%?FrFoP&@mlah% H&%h@%r@f@%ﬁﬁﬁoréﬂ%ﬁ 18$ndhths, even
morehpre§er? 3% or mare tha 4 %X%hs% ﬁwo%{ lePeby ?_‘b éman 36 months

ano as ‘su avva)
a Mcros Ring M I I F| nally, can a roller conpactor
Preve isdeagon- tmblell¢\4¢ghatefvfg3n AT e D FONPPOSItionAFFEEINg &p he invention
ﬁm:sg:buhe:eattm Brarassengis)eshi a3gN XD s, Byg.tth@zinetanboxamides that these

ot®0r HAtivk ldREY' subStah Bt REE MSde@ Btk BHoRE AELSBed Babilifyeedlitdments.
in creating a close physical contact between | onoxi cam

and an al kal i ne substance. This contact can be created
BtgEE*peH Sy el ati vel y high force conbined with a

ﬁ%ﬂ%&eﬁj eoue, irorre! frspretprafof thfparentiay MvetP iisag nusiee pf

adiaet prommatiiutinallysicneptalge bedipiedrptet itiom thhelkaline substance, such

§OMRGtd, Qirri @58, Bisddry Billedl bi¥intdardrhe doathgR, Biuchts] 4lidants,

[a\%lﬁégré’“lﬁlg}nc@nts' Miﬂggl Jv\}e'gf::engis, l‘l%rx“j‘@&eﬁks rﬂlff‘l*éh g a%ents or

ct'ion of tablets also prowdesarelatlve

‘%@ *conbi ned wi t h a relatively short period of
| npact. Tabletting typically provides a force of 4kN
Bisintemratirfocrgeatsspanbaindorporatal/aich gard - Blinie b -elginates,
etboxypaeiyldd|oBsofaldi@s Scarbagymkthyideuliese sldived, nadspseitiyne,
KRIr88 propylceliulose, hydroxypropylmethylcellulose (HPMC), cellulose derivatives such
as low-substituted hydroxypropylceliulose (e.g LH 11, LH 20, LH 21, LH 22, LH 30, LH 31,
LH 32 available from Shin-Etsu Chemical Co.) and microcrystalline cellulose, polacrilin
potassium or sodium, polyacrylic acid, polycarbofil, polyethylene glycol, polyvinylacetate,
polyvinylpyrrolidone (e.g. Polyvidon® CL, Polyvidon® CL-M, Kollidon® CL, Polyplasdone®
XL, Polyplasdone® XL-10); sodium carboxymethyl starch (e.g. Primogel® and Explotab®),
sodium croscarmellose (i.e. cross-linked carboxymethylcellulose sodium salt; e.g. Ac-Di-
Sol®), sodium starch glycolate, starches (e.g potato starch, maize starch, rice starch), pre-

gelatinised starch.

Those skilled in the art will appreciate that it is desirable for compressible tablets to
disintegrate within 30 minutes, more desirable within 15min, most desirable within 5 min;
therefore, the disintegrant used preferably results in the disintegration of the tablet within
30 minutes, more preferable within 15 min, most preferable within 5 min.
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i npact can provide the sane degree of co-mlling. As
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provides a low force, in th% | atter case a

consi derably | onger tinme of ?n’pact I's required. The

use of an internedi ate anount of tinme of inpact is

Rillese/ dpersss/bindergtieay ke weeiPoFddboTicR af & PpABXITiBRd #ipdextrins (e.g.

meleh@n@niustiom® Do), dakttosa fridtosg, wiucbseh oosizonerathrigol, isomalt, lactitol,

Iﬁ@c\ééeﬂga &phateiried factdie, @«hal@aisb N8 1a5tHas ! b0 RBS varii B des of
%5&%@@ %l%r%tostenﬁ FQ&YF% m% R ar?\talt&s%n n‘@ﬁm% | e@rﬁ@ol lc%crose

Ao oSt ST Bar oY a0 oy I8 P Bard gy L1 20 L
2IUH 3g LEA0 LS Hhg2 ewaileblel frafg Sperfter feemisy ©alr |m'c"ocrvsta“'ne
cdllbloben (p. g-amariress diraded @fl Avinglo, Bathlasrivickien®i 198y Aoicei@PH102 or
Witdle PAL b Eded ey 10DY ERMGo ) 8NieRel® Miid Thiv @hd B6REIFbc®), starches
ﬁ%b&lﬂeé& r%ﬁgss {e. éJ[:)btla{oS%thQh bﬁ\%#ze gﬂar&h‘ Qe Qt%FJhOEDFQaQeIWHIQd starch),
PP @vtrg@g%ﬁbe g L A T A
gingte) ocaliiy i riieen PM%@@S@'@%P“%“@E&F@@WC calcium phosphate,
sldidralhlyeroben ppephate)yi catyivpabdiphrte, | darpxwilkHcdiiolose, otextiptey, dibasic
£ GhEgHhe e Gelatnd; TdubriniRidb I, 26ty pi3aYill ceniiibdd, ng
M B YprIp wn‘;&h | YellTRYL naagﬁ@%rne&rmn% %sgn@smrgvtho%ge

@F&\gkﬁﬁ.g%nf)ggetﬁ?lgm 8I§/?oef poq\ée%yklema oxndebgP lysacémzfn@égg\% %ﬁxtran soy
RAYPEERMPS SRV MhepraYees &89 'i“%‘ Glqrider zodw PhofPppte.

Mechano fusion The basic operation principle is to

Glid=etd #delulbriqaawdasy by inorpotaded thlae steacie byl N@ealiststaanges, talc,

&/Q)Eé%eanﬁ%% H@é%tvlnﬂgh@h Ry tBOREratulBd, SyBFRERSEH Qedctabable oils,
CO%Q%%F s?llcaaécidh dng s%e @??%rg%r Eg%ftfhw gcg)g Q% Q%Gi‘bhét@g 0

art cul
AI\/IS— LAB nechano fusion unit from Hosokavva AI pi ne.
Rejtabier lugigepiscinélede Phe MAIPRIIYY SEReratel @Ildunp StepBiteaitearic acid,
eylirp@tbtediveystable dqis @ss tipdikdePrefreship enaghesioomdtearate is used.
rotating rollers to make a solid sheet which is

§Wasc%lfse %e%éd%?&ea Qu a?sJ r?o\HQOFuQ é 8r %@s&%éﬁe' ﬁjlpgﬁlgorbate 21,

EtteRte &%%’@ﬁstt bl ECHTIE ket
eslesoprate 81 RAUFPPIENE %O‘W'P'fﬁaﬁ?ak%%ﬁ?rrb tang FRNeEIstaTate,

dMusicdrinmanlatirate, sorbitan monopalmitate, sorbitan monostearate, sorbitan
monooleate, sorbitan sesquioleate, sorbitan trioleate, glyceryl monooleate and
polyvinylalkohol), anionic (e.g., docusate sodium and sodium lauryl sulphate) and cationic
(e.g., benzalkonium chloride, benzethonium chloride and cetrimide) or mixtures thereof.
Other appropriate pharmaceutically acceptable excipients may include colorants, flavouring
agents, and buffering agents.

A film coating may also be applied on a composition according to the invention provided
that the coating does not substantially retard the release of the active drug substance from
the composition, but only to increase the swallowability, appearance, stability or in order
to minimize any dusty problems.

Film coatings may be applied such as e.g. as hydroxypropylmethylcellulose (HPMC) (e.g.
HPMC E5, HPMC E15), hydroxyethylcellulose, hydroxypropylceliulose, polydextrose and
maltodextrin, Sepifilm™ and Sepifilm™ LP available from Seppic S.A., Pharmacoat®
available from Shin-Etsu Chemical Co.
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process. By the term"rpnm is to be understood

"rotations pr. mnute". The Termis typically used to
descri be the nunmber of revolution of a noveable part '

Btm édeif pereney sadomsrateesuihage- dfacatvintsd mgnetirepte meety!tributyl,
acetyltribupd diditate, gicetyltdetb gloditzdte Oreneyjuiepneite, . caBiunt beartake, ropstor oil,
c&th echidréBitand, dolBidBiesilld diexsdep BB Uty BhitlbRME udutyd kelidiete, diethyl
BER e Oiethy BingMiEe, d%ﬁl}]}lIﬂ%léa@é,raigtﬁﬁhﬁlmélénatt& P& PINERESEL Aethyl

"rel h ! b . th
Ly

BXASEY gtvgeraltributyrafy i rilteacatae, glueRivhiehgnatexq/reey! ronostearate,
byrrogrnaiadevadeiaglesail stchimo elebrick, thhrgngbikal dilivetes nipgnegivp stearate,
bolrahglonarylyt@ dpridbyent, @)ycolf pbih@rbateedlidons, edrickreid)sed titanium

Giokiae el BRI RGrRE akibiny PAiThRI shE aRb@rdqrage forns.
That is to say, without the addition of further

phar maceutical |l y acceptabl e excipients. However, in

some enbodi ments of the invention the process
DEFIPITIONRS GF SEIEQMED FERPS USHEPIHEREMY adm xi ng of one or

nore pharmaceutically acceptable excipients to said _

Pt teneurrelifraisteiendrd tlegnednive merierhal timexgein sk Hegpeutically
aytive sbdtenaes X agompdriton iantadlest doddaé chmtitionsf e.gh25°C and 60% RH
{raMend hOmiditRy, seHat S€1eaR®00s, prBrerabiyug3oRemore preferably 98% of the
PRAT IRGEM drCall pasHER i ERL B l@yiggcgma&f%h Anihichd Slecified

dellfl_lgent ), binder, disintegrant, g col ours an

W8t h. Often the dosage formwi ||l conprise a

filler, or a binder, or a disintegrant, or a glidant,

e wrme'ouick preage’c diabl relepseSordént@neecorelazse "en diie pieeent context refer

BXE ol BBt Seledselcompasipbreof wilien fharrtleese @hae aasRUrug albsyance and its

AH=ERIAP L EsBHtInPIre st 'Tidre R SdafE ttRE taMns P qtiRe r s C brast release”

?rf “eRF?rYCIe Irggj?ﬁ%n m%raﬁlthzaq(}ﬁaggong&)rsﬂwnn— J\/I!?eq} %u%gﬁ@e%fto% dissolution
ablet, a prll, a capsule, a sachet or e 11Ke. )

ER@HT?P&Sr?&F‘;E}!beP ALY P Nt f5gt MbbaP et ofthe qetive substance is

fipsedred WHIN thedirpy Yt egsofftie t¢sér conpri ses the step of

conpressing the particulate matter under tabletting

TRNEHL " uRReASs InPerRieA k@ ¥Bata té Bl Rlecti&PBPEHRPRINGY cBrriers,

fé[?n‘{@ s{)lo%rﬂs,gcop&ﬁ\;eln&lf lp?etsgrvgm«ats,efzolbﬁm{goa\égﬁtsg Hglouring agents and so

ort V}ﬁ t|1e é)re%arayion of a medicament using said composition. The term "formulated” is

furthermore intended to relate to the selection of the device for delivery of the composition

or selection of containment device for administration or storing of the composition.

In the present context, the term "pharmaceutically acceptable excipient” is intended to
denote any material, which is inert in the sense that it substantially does not have any
therapeutic and/or prophylactic effect per se. A pharmaceutically acceptable excipient may
be added to the active drug substance with the purpose of making it possible to obtain a
pharmaceutical formulation, which has acceptable technical properties.

The terms "NSAID's" or "NSAID substances” are used herein to designate a group of drugs
that belongs to non-steroid anti-inflammatory drug substances and pharmaceutically
acceptable salts, prodrugs and/or complexes thereof as well as mixtures thereof.

The terms "opioids” or “opioid substances” are used herein to designate a group of
substances, pharmaceutically acceptable salts, prodrugs and/or complexes thereof as well
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tabletting, which may further inprove the dissolution
of the active substance. In one enbodi nent the further
w@basneeetiti cal |y acceptabl e excipients is a bP@OBK2005/000435
preferably a hydrophilic bijpder selected from
cel lul ose derivatives, saccharine or povidone.
Typi cal ly, any binder can be applied as long as the
ay @otiHTER Mepreeldhat am asehindhe MAnage AR ¢ ”?qdﬁr@t‘? FP SRYEs Payg because
ofXF@r effettossedshease3 tiation,ed fproafaiatitiytoeensfit friin. Qgoids
prIdOEH &falg RIS PR @hE Eadeyifit eseptohaboth wiihitusresoutditielgie @NS.
further aspect of the invention relates to a
pharmaceuti cal conposition for oral adm nistration
Tiotpms Stripgans” oafripdwte dsENeRs” sTebeted ek ¢asigngte ygroup of drug
s@fataneid ad yharinac@artaieaeeptable rseltd, essdruam djorl&dnvlaxes bhereof as
w@h %g My s QREHOF thet &G i1ad a@6nift8 Fords-RYdoNRhbEarhifs $5HTR Feceptors.
T?%tsr{%%nsoar}g oﬂg? %)rryeef%LmLih Q&ie%%%%%%?esbut%qwo’c p?ﬁvgh Elre attacks
formof a’hydrophilrc polymer such as cellul ose
ogersepdt i 89U ¥chari ne or povi done Di ssol ution
Properties In contrast to what was previously known,
it was shown evident that a fast dissolution of an
Farthanesnmdingergsibst ance can be obtained by utilising a
1P bRE 85 cteX fhaitiabgutichiecoatpditibobbafnablediyi te psicess @sdefined in the
JBQAUERYS WHeR pHafm&cRaEd! G b&diGorMBtoh 8 lerfbldain <H© B bries:
R Z\‘Sz%l ve, drug substance and the al kaline substance.
TRerétord® in one embodi ment of the invention, the
- PBSONRG AYd par CPOALNE&NSTEt er or the nixture of
ingredients of the active drug substance and al kal i ne
15 Bisthan@ebodapedtonal |y in admi xture with further
- Eﬁg%&f@@?& sd?ﬁganté‘@ isl dnptFdxlc@md dEsSata b, i ¥Roxaad, irh@oxitdAg biroxicam,
! i S t [ i
905 DRt géiy Biftolin” By RS efBh Ofers o harmaceutical
agreriRble $7d iRy BN SRA medi um and USP paddl e
- ¢ives slishlinei syhstapgsaip Atstiding, YSRPPT PEHNNG-th a stirring rate
of 50 rpm characterised in that at |east 50% w w of
1k BRotREL ¥ BodiMbst ance is present on dissolved formin

;%E?: gﬁh&fb&ﬁ‘g\ﬂob%&n@?y iHRo@icarh e atdhgﬁnQ&hﬂ&alleacge%tdﬁlé‘églte& prodrug
- the alkaline substance is histidine, lysine or arginine.

in another embodiment
- the active drug substance is lornoxicam,;
- the alkaline substance is histidine, lysine or arginine.

In a further aspect
The pharmaceutical composition for oral administration comprises:
- an NSAID or a pharmaceutically acceptable salt or prodrug thereof;
- one or more alkaline substances selected from a salt containing an anion selected
from CO,¥, HPO,2" PO, and a kation selected from Na* and K*;
- and a binder in the form of a hydrophilic polymer.

In a still further aspect

A pharmaceutical composition for oral administration comprises:
- an NSAID or a pharmaceutically acceptable salt or prodrug thereof;
- one or more amino acids or a derivative thereof.



the dissolution testing.l n another enbodi nent a
di ssolution test nethod was applied using a stirring

WO 2106/00R228.50 r pm but ot herw se mai ntai ni ng t hePGHDE2005/000435
paraneters as described above is applied. The in vitro
di ssolution profile of the ﬁ armaceutical conposition
Is characterised in that at |east 50% ww of the
Iacneeebodiiarant Bhis aspgeldde RMithady SIvitiddt: Peinmar aranee:
di ssolution nediumat the tinme point of 20 m nutes
Afdnelentdodintern@lof bO® 16tk&SRbstts OthetresHIDNYamPir&liendryxicam,
IBH]%XiE%‘Iﬁ,UILn%'oQ aﬁ?Eﬁ&ﬁéﬁln@,tt@mﬂ%ﬁgt& rof,{eh]%r rHe&ﬁ:)iHFlgfé?wfor a

L.Ngre nts _has In vitr tion pro
S RAPESE T Y ST RET G PARE e85 w w, such as at
| east 60% w w, at |east 65% ww, at |east 70% w w, at
Inemstemt®dmenof bothdattdrempect8Pe WoMIDFS Ivinexigatiov e pharmaceutically
HUfstimeeat bspurseRtreon di ssolved formin the
di ssolution nediumat the tinme point of 20 m nutes
10 Iafc}neremsotogrn%en?fof Eo ‘.Iegitlt Srsa%!)é'lc é (%H NE?B E Or.n'ce‘%céc’t .at ed,
W pharnaceu ically acdep?a e ex0|p|eﬁFs may be
added to the particulate matter, for instance with the
Iolyjne embodigneniof heth lathgyragpects, e dorspesitioni iy ange &itro digsolution
ok ewketbemadjdmad © ddsotubien itdw endtha@nysiid@ 1 N HCl equilibrated at 37
Rastth€ HlsadigidMBhE& LM shd QPSS RBREAsoNkiON BpbABt&LappiiddBuith a stirring
15 RIESFEN pLIYeERLr ROV dc%%ra'@?eriﬁé(f‘inetﬁ%tdaetr] 5 5B WD the active
ur?her.g}ep of cgnpré53|n { e particulate matter ,
PPEPNCRS PEFPERY I Iip3 g T g“s%‘letﬂ'%gB'Ht‘B‘P Weglﬁlﬁbi‘i ©g e point of 20
ointtey afer stamtmighe pigsdutfanrtesiénd. enbodi nent, the
resulting tablet has an in vitro dissolution profile,
when bei ng subjected to dissolution test nethod using
0.1 NHC equilibrated at 37 0C as the dissolution
20 mediplen and USP paddl e di ssol uti on apparatus applied
ietfbllavisd hér-limgingadxempfes 2 mpantas iltluseratCie pr@Rht invention
characterised in that at |east 75% w w of the active
substance is present on dissolved formin the
di ssolution nmediumat the tine point of 20 m nutes
after start of the dissolution testing. Preferably the
resulting tablet has an in vitro dissolution profile,
characterised in that at | east 80% w w, such as at
| east 85% ww, at |east 90% w w, at |east 95% w w of
the active substance is present on dissolved formin
the dissolution nmediumat the tinme point of 20 m nutes
after start of the dissolution testing.



Stability The oral dosage formof the invention has a
shelf life at | east as good as the one processed wth

wa bweaadeg i on of aqueous |iquids. During the PCT/DK2005/000435
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20

25

30

35

40

devel opnment phase it has surgrisingly becone evi dent
that the stability of the c6®nill ed conpositions are
significantly better than conventionally produced
conposi tions, despite the water content being on the
BH#MPLES el . Therefore, a particul ar embodi ment of the
invention relates to an oral dosage form conprising
| ornoxi camin physical contact with an al kal i ne
RISdcde, wherein the oral dosage formis chemically

RssaBitien W the readpee partieu/ptednpibe ki ¥alrdosaqsci hat  at
biesaitiod 5Réthyd feitepving dhe tdimsé of lnordxgam fremprteslent in
the oral dosage after at |east 3 nonths of storage at
[%?so?@t)%ﬂqﬂ )ogo RH in darkness. The storage may be
ﬁjgrf I?rms 4il nlqcl osedtﬁcgn.t ainers,, tbI @{Gecr %E}crlfsalgltﬂ(? tomach:

t' 819819 31" R dPeR T BNt aP S 7B BFerabHY® BT BR8P
85% w w, nore preferably 90% w w, even nore preferably
ftpatatest 95% w WiSPnRistolysivefAppatakys aequipasit @8Ypaddiesdhs mentioned
the | onmoxi cam i shpeesentziig)sai d conposition or dosage

Ml after at | apgdfy gl%sfib%Fﬁftgrsably rore than 12
t 24
SRR PR ST e bR 120 ORI B s

orage _a
above- ment i oned THHH A0 MRS OHE YN s Wit 2g81of pediyrpghioride
stability aspectaddéd {dxempipgehtoildn rel ates to the
LneERdteat | on ofsodear @statpes 2pihdd) & S 50 Fpi pxEThiléLs td N1).
TG esald: oral daogage §.6¢an of | onoxi cam The

oncentration of._degradati,on pr s.pr ng i
ot ¢ q'na'osage IS c?éfn r rﬁaﬁggakgpteg/?%g%%réuet\g %ggr[r)gﬂ?‘{qg{ ge'eaSt 60
such as at 3 nortAsteSof storage at 25 0C and 60 % RH
Quengliedkiess. Thdhstconeegtrakiery ofernesichorisretermingy éseagh sample
cont ai ners, bl i sisikg PaTisEpetgophatandtat equippeld iwitpENmm cuvette and
containers. Pr efa%{&waawgn#tgtoabW @b degr adation
products in the oral dosage form ampunt's™fo I'ess than
15 % of the ini theah samplamasdésttdwiskincad nor e

preferably less than 10 % even nore preferably |ess
than 5 % nost preferably less than 2 %ww. This
Qllovyg or a shelf life of nore than 6 nont hs,

xraé'f"%ra'ly nore than 12 nonths, even nore preferably.
gt of

fh&effﬁﬁw PHEHINS £T (RERPHLTARGY THSSTUE RACaP A0 91 st
Ig@onom s acig lse/péori.s reason to believe that when
Ihahéepleatntnaya s poivp @sirbilinn v gerfdimay tvidh & be/linmV/ éatih@ horizontally

moving spheres.

Ingredients:

1. Lornoxicam 8 mg/tablet
2. Trisodium phosphate (NasPO,) 78 mg/tablet
3. Cellulose, microcrystalline 96 mg/tablet
4. Calcium monohydrogen phosphate, anhydrous 110.4  mg/tablet
5. Low substituted hydroxypropyicellulose 48 mg/tablet
6. Binder (either a or b) 16 mg tablet

a) Hydroxypropylcellulose (HPC-L-fine)
b) Vinylpyrrolidon-Vinylacetate
7. Calcium stearate 1.6 mg/tablet
Total core mass: 358 mg



usi ng ot her active drug substances, such as NSAI Ds,
e.g. thiazinecarboxam des that these other active drug

waeosvenees will al so neet the above descri bedPCT/DK2005/000435
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stability requirenents. FurmWer Exci pi ents As not ed
above, the oral dosage fornmof the invention may

conprise a nunber of additional pharmaceutically

accept abl e exci pients other than the al kaline
Betdhstizencaproudhoas sol vents, surfactants, binders,
fillers, disintegrants, coatings, diluents, glidants,
T?E%moluhl?@fr 1Spnok it G Misodiudh bhddphib@l wasWe 8leEMBIaS relationship of 1:20.

'avouri ng agents, buffering agents or col orants.

Di si ntegrati ng, ag.ents may be incorporated such as e, % )
Largrise® @ el trisafigimpicarnate 408§ FRiAYFE BN PUnpekes using a Fritsch
Publedsaity (tyrer Gof82veq; ey balen|luvitskoriedialimmayingsspbeicgb e, the co-
rhiyet euytireap)l pald whosdnixéy tiroxy pigeaidme(Hy (el 3)ul@sed (7) using
AnHRMEa ceeid RS 6t 88FiNM 38 /. such as | ow substi t ut ed

dro ropyl cel | .ul . . . .
YIRS\ MLGE5 G Bl L) L i bed o it o
erehi 081100 FSNF @R AP LT E) OUAG SEBAF|GaERve Punches.
pol acrilin potassiumor sodium polyacrylic acid,
pedoytian bating acqodiye tdwHeenethgl ytetampe il ywareydrajvetedtop, the "mixture
R Hy¥didnts BYF TRl BN (18 GesultPlgyubigi@n(r) CL,

Pol'yvidon(r) CL-M Kol lidon(r) CL, Polyplasdone(r) XL,

Pol gl asdone(r) XL-10); sodi um carboxynet hyl starch

T("é’.'%. Primogel (r) and Explotab(r)), sodium .
Rissodtian megulte & both dhe "grgyER ¢fi ipgregients 1-7" and corresponding tablets

Tope bobiydeet hyhypeldf plaset sodi WPk &a) dissolged Ac- Ve (w/w) dissolved
Sol (r)h), sodi um starch gl ycoloatdicafit &rmhasm ( @loghdx@haat & 20 min
starch, maize starch, rice stargh), pregelatipsgd ted
starch. Those skilled in theE ar3:3 w || appreci gHtI_Zﬁf (ﬁ%rtrece

it is desirable for conpressible tabhlets to | Y21

HBCsi nt egr at ePWAERXt8® i nutjes, nor 81desirablle wit hi Al
15m n, nost |[deistiurabf e within 5 mn; therefore, the
di si nt egr antinysainpyeferably results in the

rmress
n B

ct nNnrofarahl A g f
=AY A\ | T

VAL

1 LI J

H H H +—1 4 .| R R . PaWal > +
di si ntegrati T‘C qfthetabi et‘ Wt g g0 T Ut E
D

ppefepahla\ I'n 158 M n Ny :

H—C UL L LUNLEE] T =l AT T T

M Fi || er s/ BRSPS nders may be T ncor por at ed such?
as e.g. dextipingireghltodextrins (e.g. Lodex(n) 5 and
Lodex(r) 10)ingaeintsos@; frucgt ose, glucose, inositol,

erythritol, [¥§ppalt, Tactitol, Tactese (e.qg., 82

"?I.Etraqgft- rdsiai ei";‘ll téehdcé\\;eﬁ)o%r?\ént %r-oice%sL’ tthleJ 8&’ Iué‘u’o_ni nqe‘ﬂ?ogﬁr%!/ed to be misleading by giving too
rabl et osé ), yarrous drades o

high values. The torfected values are listed in the last column.

As can be derived from Table 2, fast dissolution of lornoxicam in an acidic solution is
achieved upon applying co-milling of lornoxicam and trisodium phosphate in that more
than 50% of the lornoxicam is dissolved from the "mixture of ingredients 1-7" at the time
point of 20 minutes after starting the dissolution testing. Furthermore, it can be concluded
that the process of compressing the "mixture of ingredients 1-7" into tablets results in
even higher dissolution of lornoxicam at 20 minutes after starting the dissolution testing. It
is our theory that the compacting process which may strengthen the contact between

Jornoxicam and trisodium phosphate causes this.




Phar mat ose(r), Mcrotose or Fast-Floe(r)), maltitol,
mal t ose, mannitol, sorbitol, sucrose, tagatose,

wo e@habse, xylitol, |ow substituted PCT/DK2005/000435

10

15

20

25

hydr oxypr opyl cel | ul ose (e.g,kH 11, LH 20, LH 21, LH

22, LH 30, LH 31, LH 32 avaffabl e from Shi n- Et su

Chenlcal Co.), mecrocrystalline cellulose (e.g.

ExamRIes:gr ades of Avicel (r), such as Avicel (r) PHICl,
Theietfett af\coPHIDA obtorkudiael §nd) sofbQB3rb&ate pathg diRio@@on of
i&meResh (i n adbinasmtiéd.), M ng Tai(r) and

Iﬁq}ug reF !?IQCE(XE')N)J/G HE 8 ShRg Vas BRGbAAL Ay 5‘%51'71%// h&vify horizontally

tarch, maize starch, rice starch
?%mbngﬁFhlsed starch), ponV|nyIpyrroI|done,
pol yvi nyl pyrrol i done/vinyl acetate copol yner, agar
Ipgregientssodi um al gi nate), cal ci um hydrogen phosphat e,
cal ci um phosphate (e.g. basic cal ci um phpsphat e
caf'ci UMHYaFogen phosphate), cal ci um sul%hat gnd/tablet
ca?bo‘?@ﬁwnkwré@mqt@%@@vd@é%(t rates, dibasic calcium
phos pihai@)s;, Petiza)) ne, gunmm ar abi cum hyd¥Isx3d pno/jbsiiet
ceb| utdnsRse, idfoax@nepry | et hyl cel | ul ose, ssragnes/taiset

Car b lﬁ—n ?{{H sﬁ“étgednhggrtot]yl cel | 1 #S@g/tablet

Fy |ene oxi de,
F éé@xﬁgﬁﬁag§r3%gky %?%F%ny oy pol ysacthardaabet
soéldﬁﬁ%ﬁﬁﬁgﬁﬁﬁé“ odi um chl ori de, sodi uli phoBgRate:
didants. d1mdir¢xybrqpab:ﬂft@osndym%-ﬁimor por ated such as
st eari Cbacviflylpyrediiabh-vihysiceatat es, talc, waxes and

gl yce(fékq@rﬁ Witdiehi gh nmel ting tenperatur e§6 _ma/tablet
ydro gga%%gsvegetabable oil's, colloidal, %%

sodlun1s?earyl fumar at e, polyethylenglyco s and al kyl

sul phates. Suitable lubricants include talc, magnesium

Batdnsiza was: dabPedxunb@dear at e, stearic acid, hydrogenated

vegetable oils and the like. Preferably, nagnesium

'ﬁ\teeeﬁﬁcﬁtn@ of BridéKRAm aRdlbAChARSonFBY dRBhY dIERIIOH AbRIbr $8EHonship of

non-ionic (e.g., polysorbate 20, polysorbate 21,

ﬁo?ysorbate 40, polysorbate 60, pol ysorbate 61,
olysorbate 65, sorbate 80, polysorbate 81,

‘ﬁm yrgwqgglo'émggedr%\éq i} OBHHE agg'oe coglasgcprtdg]géablets were made as

dmotiesios erangle @, angdalidspliutommsth@weat@ied onthadcamling to example 1.
nmonopal mtate, sorbitan nonostearate, sorbitan

nonool eate, sorbitan sesquiol eate, sorbitan triol eate,

gl yceryl nonool eate and pol yvi nyl al kohol ), anionic

(e.g., docusate sodium and sodium | auryl sul phate) and
cationic (e.g., benzal konium chl ori de, benzethoni um

chl oride and cetrim de) or mixtures thereof.



O her appropriate pharmaceutically acceptable

exci pients may include colorants, flavouring agents,
wapaehouRe®eri ng agents. A filmcoating may al soP@EDK2005/000435

applied on a conposition acgording to the invention

provi ded that the coating dé8s not substantiall y

retard the rel ease of the active drug substance from

Trieeobarippdistdligion eeritsorery ob@ineficr ease t he

swal | owabi lity, appearance, stability or in order to

fapie B ze any dusty problens. Filmcoatings may be

l?i I*L@q/rém f&st?\gih %I:e %%l_ét',g}’é%qur@&%ﬂéé' 1'7?'t erd t‘F}@lcloHle%ﬁdmg tablets

LU A "

HHEPLRYLEhy | SE1 AREEL hydr G BHIRYIEEN T o570 (W/W) dissolved
pol ydextrose and mal t odext r i FTOSEAT 743  alggnoxicam at 20 min
Sepifilm(tm| LP available fnom3&ppic S. A, |(n=3); corrected
Phar macoat (r) avai | abl e from Shin-Etsu Cherri CMiues

g Fmaddirgf ve nﬁﬁ?@ﬁré"e rngorporat gy such as e g. 49
acetyl ated meno %Pg e, acgetyltributyl,

acetyl tri butyl acetiyltriethyl citrate, benzyl
benzoat e, cclif@r%*ﬁr%% éﬂr ate, |castor oil, cetanol,

chl or ebut anogfrablerol | oi dal silji ca di ogbde, di butyl 68
ghatare, cbgw@eylm,%p@cat e, diethyl;soxal ate| diethyk;
mal ate, diet qﬂ] at e, diethyl mal onate, diethyl
fumarate, di tha,ll ate, diethyl sebacate, diethyl
succi nat e, % t'hal ate, dioctyl phthalate,

gl ycerin, gl 'y%béﬂol tributyratle, glycéitoltriacetate, 73

5 ghyLieeydagh @@l @ pmght peedsy the BRdRGIneat @t Brovdaydbogeaaing dy giving too

MEABLADHR Bdcted LARE brllidled ih BB GENBUmABGNEST UM si | i cat e,
magnesi um st earate, pol yet hyl ene glycol, propylene,

'?ne%/%gl!llts éc’c%r 21%1: ?e’ Wi%h rgglﬁtis o%%zﬁ%ci i &%l’“ﬂ fe } %Ilu?s’ showing that

ani um d
ot %%Sﬁth'OBl”i Ppedic f?'H%O%Féﬁ'Pé‘F%‘eV% th EpT iR PR geam and
10 SEIWPCTFEDOTERMS USED HEREIN The term "shelf-life" is
intended to nean the period of tinme, wherein the

Ehaheeeqiti cal ly active substances in a conposition is
?i;e %f%t a‘tcoargpll/ I’Hf /(;;9&9(1.‘ %Q&E ﬁr/rg? ?rgég g/u?fcgr(y %)F%Irnoxicam in an
suc %

rCz t|ve hum east

§ &Y 95% rmre preferably 98%of the initial

15 Hiifg wreswt @@rrw/%hh@@:m@@g is Rer&yimed by essanef ¢ hak mdl with horizontally
wowpgsphdren wWithin the specified shelf-life. The terns

"qui ck release", "fast release" or "enhanced rel ease”

inﬂrédh’é%té?r esent context refer
Ingredients % (w/w)

1 Lornoxicam 2.0
Arginine 18.7

3 Cellulose microcrystalline, 20.8
type 102

4 Calcium monohydrogen phosphate, 47.8
dihydrate
CaHPOQ,, 2H,0

5 Low substituted hydroxypropyl celiulose | 10.4

6 Calcium Stearate 0.3
Tablet weight (mg) 313
Particle size of the alkaline substance 187um
D(v;0.5) (pm)




to a nodified rel ease conposition of which the rel ease
of the active drug substance and its subsequent

wa@ab®enpreon are fast. Mire specifically, the tBCTYBK2005/000435

10

"qui ck rel ease", "fast releg e" or "enhanced rel ease”
mean that for a conposition™ when subjected to a

di ssol uti on net hod as descri bed above wherein at | east
HIEAROUSO 9 \Rrmexisem g Aeiningds SLiBrRRERaFsHP 9§ 414Ped

within the first 20 mn of the test. The term

Tdmtaubat @ede dSddsatigride @xéapleel aldadidsoiutibe t&ehe olak aarriafl out
EXGld aB:ampRIT.1 ers, vehicles, solvents, co-solvents,
preservatives, colouring agents, flavouring agents and
so forth in the preparati on of a nmedi canent using said

TEStpbStigsostion phEa dfed BPIRG at ed” is furthernore

Typeeridiédlinecsubeliaate t|dot(véwsdissobtedon of the device for
delivery of the conposinbxiedinat 26 eli@eed on| of

A mentdevite f[glg gdmini strattomn or|storing of
+ . . "

t+he—eonpostton——+H—the—present—contexty the term

"phar maceutically acceptable excipient” is intended to
Rrefiotle s2Ay Meat BPleat WhethFEpPariggiviidrexample hePrve REgethAithout the
wet-gabgbtaont stap)l, y sdpésamonbcrhasedn dmyarmbent dissoly ¢ ata2ingr. can be
FheRBY Waedh b€ nelfih@ Wi d@lantnd fgphrriyasewf a®all i with horizontally

AGGERLAN& excipient may be added to the active drug
suﬁsgaﬁgi with the purpose of making it possible to

obtai n a pharmaceutical fornulation, which has
acceptabl e technical properties. The terns "NSAI D s"
or "NSAID substances" are used herein to designate a
group of drugs that bel ongs to non-steroid
anti-inflammatory drug substances and pharnaceutically
acceptabl e salts, prodrugs and/or conpl exes thereof as
well as m xtures thereof. The terns "opioids" or
"opi oi d substances" are used herein to designate a
group of substances, pharnaceutically acceptable
salts, prodrugs and/or conpl exes thereof as well as

m xtures thereof that are used in the managenent of
noderate to severe pain because of their

ef fecti veness, ease of titration, and favourable

ri sk-to-benefit ratio. Opioids produce anal gesia by
bi nding to specific receptors both within and outside
the CNS The terns t pptans” or triptane substances”
are used herein to designate a group of drug
substances ad pharnmaceutically acceptable salts,
prodrugs and/ or conpl exes thereof as well as m xtures
t hereof that act as agonists for 5-hydroxytryptamine
(5-HT) receptors.



The triptans are often very effective in relieving
m grai ne but do not prevent future attacks or |essen
wo b@sooReeequency. Further enbodi ments | n one BESPBER00&/000435
phar maceuti cal conposition ?tainable by the process
as defined in the description, where the
har maceuti cal conposition in one enbodi nent
Pled¥s: - an NSAID, and - an anino acid or a
Trerdffeat ¢fveedhher &ofon ds the amotifies metteddinnteadissolytien of lornoxicam in
acidivesdlitity. subst ance i s anpi roxi cam droxi cam
Ionnxican1 nmel oxi cam piroxi cam tenoxi cam
am ibuprofen, tolfenam c acid or dexi buprofen
> QEdmn%grnaceutlcally acceptable salt or prodrugp
thereof: - the alkaline supbstance is histidine, |ysine

or |dngredients. | n anot her epBydi nepBatcht heBalehi veBdichg | Batch
substance is | ornoxi cam or| azqsoar marEwsi Cayd3ps | 170305 | 170305
acgeptabl e salt or prodrug| thereofs,- thesal kaline 38
substance i s histidine, IysAne or @rglnlwg I n W o
angt her enbodi nent - the ag {lve dru sub:tance is °

| orlnoxi cam - the al kal i ne| YB3t an®¥"Ws h{WiYdi n&v/W) | (W/w)

1 ygilamogicarar gi nine. | n a fu#t her | aspect | Ti¥e 2.6 2.3
phargvacatitdrealatgonposi tionl for oral adm pusbration
congh S: - an | MSAID or g pharnpceutically

o _cnalt adra +|n| N Ar Het-e

& €C ohe—ot ot-e

%Ik ?ﬂgu@dﬁgﬁgﬁﬁ es ;;ré;? Eép;;;w%ggalt cont ai hi ng an
anldﬁﬂ§élected fromCB 2 | HPO4

2 Arginine 18.1

2 Lysine 18.4

3 Cellulose microcrystalline, 20.8 20.8 20.8 20.8 20,8
type 102

4 Calcium monohydrogen 47.8 47.8 47.8 47.8 47.8

phosphate, dihydrate
CaHPO,, 2H,0

5 Low substituted hydroxypropyl 10.4 10.4 10.4 10.4 10.4
cellulose

6 Calcium Stearate 0.3 0.3 0.3 0.3 0.3
Tablet weight (mg) 314 306 278 298 244
Mean particle size of the alkaline | 203 40 48 68 46
substance

D(v;0.5) (pm)

The amount of lornoxicam and the alkaline substance is in a molar relationship of app.
1:20

10 Prior to the mechano fusion the alkaline substance (2) was milled by means of a Alpine®
AS spiral jet mili from Hosokawa Alpine. The resulting mean particle size was determined
and listed in the table above.

Co-milling of the alkaline substance (2) and lornoxicam (1) was performed with a AMS-LAB
15 mechano fusion unit from Hosokawa Alpine. The parameters were as follows:

e Time: 3 - 30 min
¢ Rotor speed: 1300 - 1500
o Temp: 20 — 45 °C

20



2 PO 3 and a kation selected from Na+ and K+ ; and a
bi nder in the formof a hydrophilic polyner. I n a

W@ eioblooR2es t her aspect A pharmaceutical conmposi PCDDKR@S/000435

10

15

oral adm nistration conprises: - an NSAID or a

pharmaceutical Iy acceptable™Salt or prodrug thereof; -

one or nore anm no acids or a derivative thereof.ln aon

Bt tfehe '@feqqﬁt%"%%%@ttot(f’l)e""%rﬁ]aﬁa“'ﬁéjl 2y diteb R LYifR H'@meter of 10
Mysvere compagsgediMissolubinn tasting pbdding it exsimiiol wak gerried out.
aspects , the NSAID is anpiroxi cam droxicam

+ﬂ@9%|§@Mtloﬂﬁé%%@F@sul@nh5 Q%Blé‘t@m tenOX| cam | bupr Of en

J|"yrpe o? a&af’W' ;J'hc:,' ?t ﬁlf‘ﬁughgu;ﬁggl “"%WN)OEFS%EN%% tl\t?éjgn particle size
% EF% the NSAI D i s | or noxi carﬂoé?o’%caﬁh%ltr%i)aceut i R 9-y) (bm)

accept abI e salt|or prodrug theresafinutes n one enbadi nent

Disobobhpi3piiae, aspmobs; t he NSA|Bzios | or noxi cam| 03
legoenbodl msnt :Jf both latter aspects, the conposition

conl

R—Vvi on—proftte—when—betng
L O IJ O ) T otTTiy
Jgrlflg 8}%*&’5?*2?"& gq"ﬁ)ﬁ%n test net Z'gd using 0.1 N AI—QCI
WepfiPh i brated at|37 OC as the dissolution nediumland

SigRup adidioeatdi ssplLvA306A4 appar at us63@plied with a
&&ztogi ng _rate of 50 rpm as the equi pnent,

éﬂ{"ﬂ’p[ errsed | 11%%55371[ Feast—5HQ 3/2_)3vviw of the aqtive

fnnr\alc nr IC‘C‘f\I\I farmin thn
St SOV

'd"sg‘§ol ution med Eméﬁﬁ he time pSPrdt of 20 ninutles

after start of the dissolution testing. Exanples The
followi ng non-limting exanples are neant to

Fl’b}rﬂﬁbl@@i i€ stdiethpt @&ﬁntmd By BlREh 1. FEMNVELES oks & RIng the alkaline
Qb’éf&gg% EIRQ %fultg E ﬁrjzgr{t r‘&r@a@ém léla%cﬁmgm;sgcﬁvedaﬂcbo minutes

SLAl cdosaas war o I asol bl o netiad Fol L eeting (he oot when

using arginine, trisodium phosphate or sodium carbonate a positive impact on the
dissolution can also be seen. Furthermore, the results illustrate that when using mechano
fusion a small mean particle size of the alkaline substance has a positive impact on the
dissolution. This is illustrated by the results achieved with co-milled mixtures containing
trisodium phosphate where the batch having the small mean particle size of the alkaline
substance has a faster dissolution than the one having the relatively large mean particle
size .




The follow ng dissolution nmethod ains at sinulating

the conditions in the stomach: Apparat us:

USP

wor®sobees on Appar atus 2 equi pped with paddl esPCEBDK2005/000435
mentioned in USP 27 <711>) Filters:
gl asfiber filters Dissolutidi medium 1300 m of 0.1 N

10

15

20

HCl

with 29/l

VWhat man G-/ F

of sodi

um

of sodium chl ori de added (exanples 2 and
ByaroplelB00 ml of 0.07 N HCl with 2g/l

THe erdctler aided/éresmppties a4 the nklhodSficormiiggroattee dbgolution of
I8 fc8%3ABh 8sigR Bfios) or 150 rpm (exanples 4 to 11).

I‘L%Fggj?ern .ure: 37C 0.50C Sanpling: Sanples are taken
—every- 5 mnutes for a periodof-atleast 60-mnutes-:
QuarttPeAEatsi on:  The| B8rtent [ 81BN of| JThoxi ¢aRIs | Bateh
detlermined in each [sE#¥9P234isilAGPAIVP\i 3050543 | 13060531 | 13060534
Slpectr.ophotome.ter eq%i(wﬁyi w4 bw/d) nmoquyel t e vand/w) | % (w/w)
getaoiianawavel engtng of 378NA1; E 5874 9. EachSanple | 2.3
TSW 133.0 Exan*pllﬂ. 2—The—effectof
o- N PPYRY PS8 hot ¢ am and 't sodijum phosphat e on
t hd Ns8%o| uti on of |l ornoxicamin acild solution. In the
predgnsbeexanpl e the co-mlling was per&édrnmed wBtth a | 18.4
bal Icénwloge havi ng horuz_gmt al Igyo,rg;);n Blge?dgz‘ner_?_?_. égg' N 20.8
I ngr nink.  LOrNOXi cam § a . I I u
phgstrgﬁg)igk%ﬁlg PO4) 78 ng/t abl g? 3. Cellul ose,
m_car P‘q’l %al line 96 ng/tablet 4 Calicium nonohydroge
phasptatre, anhydr ous?/180. 4 g/ abl et| 47-8 47.8 47.8
monohydrogen
phosphate, dihydrate
CaHPO,, 2H,0
5 | Low substituted 10.4 10.4 10.4 10.4 10.4
hydroxypropy!
cellulose
6 Calcium Stearate 0.3 0.3 0.3 0.3 0.3
Tablet weight (mg) 336 318 261 314 324
Mean particle size of | 24pm 203pm 158um 26pm 158um
the alkaline
substance
D(v;0.5) (pm)

The amount of lornoxicam and the alkaline substance is in a molar relationship of approx.
1:20

Prior to roller compaction the alkaline substance (2) used in batches 13050534 and
13060531 was milled using a Fritz Pulverisette (type 14.702). The resulting mean patrticle
sizes are listed in the table above.

Roller compaction of the alkaline substance (2) and lornoxicam (1) was carried out using a
Minipactor® from Gerteis Maschinen + Processengineering AG. The parameters were as

follows:

Compaction force: 8 - 12 kN/cm
Rpm: 2

Sieve size: 1.0 - 1.5mm
Gab size 2,5mm




5. Low substituted hydroxypropyl cellul ose 48 ng/tabl et
6. Binder (either a or b) 16 ny tablet a)

wolaso002ps opyl cel | ul ose (HPC-L-fine) b) PCT/DK2005/000435

10

15

Vi nyl pyrrolidon-Vinylacetate 7. Calciumstearate 1.6
ng/tabl et Total core mass: 388 ngBatch size: approx.

750 g The anount of | ornoxi cam and tpsodi um phosphate

was in the nolar relationship of 1.20, Lornoxicam (1)
HrdebipFadeé taraiosphateafdy (Bptoe6¢ orerd ddreided and tablets having a
%BH@ee%f U@hﬂﬂw@rchEdn‘ip?@&e&’tﬂ)lyé%m&%htt@stﬁb)é@@or@ﬁg Q9 xdMHle @ was
&?nllé @ wi th horizontally noving spheres). To the

(1 ed mxture of 1 and 2 was adm xed further

qh?ﬂ)edl ents (3), (4), (5) (6) and (7) using an Erweka
Tab-Dipgoksion f r%'tmsﬁw@fﬁ 5 mm_The resulting mxture

Typai ot blkaneodubstagredi @atch nb- 7")  Wels (w/ovyplisssised lormxiam
t abl ets usi ng a Korsch 106 tabl ekt p@mgdd ne and 10.0

Ao oun tandard—conga unchesg D ssotution—testing
acc r r%h(%p%{%ghe nmet hi‘gggdgjfz'HExam) e 1 were conducted on
R$;80 *’mxture of ingrnedients 1-71 as well as on the

Frisodiutri M'QDSPlaajEets. TdBPe03B5Di ssobui on results for
bepb, the "m xture off ingredients 1-7" and

[n@esponal ng tabf et §36508433 Talgs sstage Tn the

oavel nnmment Nnroanecoace

UCT VTl UlJIICIIL |JI UUCUTS S DUI u 1 ||Ul ||Uu IJl UVCU l U
ll’}/éml% sl eadi ng hy gl \ 1§66¢§3n hi n17§§I ues _The corrected

Wainges are |isted in BAe0334st coP@n As can be derived

from Table 2, fast dissolution of |ornoxicamin an

Bremttable 0k @Eér@ﬂhat Sy B&iRd VRO DM PARPIEARDoFGOHdYIcbinbB@ion the use

%O}é rgeggkoﬁké“lﬁ@s@ aﬁc@ﬁ@éyslﬂmag ergﬁgrﬂtlﬁcrb&e lh%Fno'fm{ @ls§oh}'%8 at 20 min
b

[ NoXI ca 50 \(/ xtu
I'r1er] &0 p@apgm@ ?e.su fﬁgn}p prnorr?{ocg?s ghout t et~ wet granulation
Hepe aasmﬁ@sq%n ah%amﬂsahe ?'éé'tr\erfg'bStPD?et %a?%weémpact on the
dissobdion lven esn bk wded Thh alifferdrse [ir mees padiclecinemf dkss dlkgline substance
fhdveno' mibjst WhgacObn dResIeHnemlieh rbiief conpheridnaiblieddsad s ihdtsod of co-
inflifven higher dissolution of |ornoxicamat 20 m nutes

after starting the dissolution testing. It



is our theory that the conpacting process which may
strengthen the contact between | ornoxi cam and tpsodi um

w@hb@sphree causes this. Exanple 3: The effect 0PCT/DK2005/000435
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co-mlling of |ornoxicamand_sodi um carbonate on the

di ssol ution of |ornoxicaminf”an acidic solution. In

the present exanple the co-mlling was perforned wth
Example-44i | | having horizontal ly noving spheres.

THegeredi entre: disso/ukion ndkeaited imtdetblietre the Hodinegubstance was

SRFOpRALR HRC AR Rtfxibh NecAlBa byt Qohi2dionl Bt 2 tablet.
ng/tablet 3. Cellulose, mcrocrystalline 96 ng/tabl et

4. | ci um nonohydr ogen phosphat e, anhydrous 110. 4
Ir?ﬂ?%%sp_t 5. low substituted hydroxypropylcellul ose 4
/|tlaglediens. Bi nder (eithefBahr b) 16 mPat®bl et a.

ng
Hydr oxypr opyl cel | ul ose (HP(O:06068E) b. 02060532
Vinyl pyrrolidon-Vinylacetat & @/w§al ci um|sheapase 1.6

JAYY (| + s ] Ad o o Dot
g7 lL%H{Ogt;EI#Ul di— COr T 1mass. Q-_BO Z ”g bBdl L”l §1 Ze. Was -
nrox. /50 g ]

ApQroOX. g Fhe anmpunt—of 1 ornoxi-cam n% sodi-um
tard¥fife decahydrate is ihSmolar rel Atiohshin of

3: Z0cellThee migraaryatalling, i ngred?-8nts 1-7" 420kl | as the
cor|regspoordi ng tabl ets were| made as descrji bed in

EXATHS Furd nfBnenglroga ULT O [gpgiNg Was cargAed out
acgardi e aaqgl e 1. The|follow ng digsolution

N
reSLﬂhf)%p vveer’éj'haléfal ned Table 3 Dissolutidn results for
bot|H2RE+ 4Rt ure of ingredients 1-7" and the

D

g or|rlespohditngpdtradraysropyl | 10.4 10.4
cellulose

6 Calcium Stearate 0.3 0.3
Tablet weight (mqg) 300 429
Mean particle size of the alkaline | 5.0 5.0
substance

D(v;0.5) (um)

The amount of lornoxicam and the alkaline substance is in a molar relationship of app.
1:20 for batch 02060531 and approx. 1:40 for batch 02060532.

The alkaline substance (2) was micronized by use of a Alpine® AS spiral jet mill from
Hosokawa Alpine.

The alkaline substance (2) and the lornoxicam (1) were mixed by use of a blender (with
propeller-like blades at the bottom).

Thereafter, the rest of the ingredients (3) to (6) were admixed by use of a tumble mixer
and tablets having a diameter of 10 mm were compressed. Dissolution testing according to
example 1 was carried out.

Table 7. Dissolution results of resulting tablets

Type of Batch no. % (w/w) dissolved
alkaline lornoxicam at
substance 20 minutes

Lysine 02060531 82,0

Lysine 02060532 82,9

From table 7 is seen that blending of micronized lysine and lornoxicam leads to a
significant increase in the amount dissolved at 20 min when compared to example 9 (prior
process without the wet-granulation step). An increase in the molar relationship of lysine,



* At a later stage in the devel opnment process the
di ssol ution nethod proved to be m sl eadi ng by giving

wo ewekdgks val ues The corrected val ues are |i stRUI/DR2608©00435
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| ast colum The results are3in accordance with the

results obtained in exanple §, t hus show ng that fast

di ssolution in an acidic solution is also achieved

WRDFING Haeniakip ibREVasn IeBPHERT @adYaIRg fEduit LAt te dr b fggsgiot have any
Eianjheactd on Theedigfofusiotn. of co-m | 1ing of | ornoxi cam and
argnmre on the dissolution of |ornoxicamin an acidic
é&h“ﬁkqp In the present exanple the co-mlling is

‘H7er fﬁ%c{m on heyd/ssof%/ ion oF / rnolg)( IaJ‘n r%ltab%tg 'iLhQPJ é%%%el' Yubstance was
pHEr €S I RYPEEle

%fmfcgeﬂgfp A9 PEOF 1 ComRBFEinarAaF AU '@gfs?'e'itSﬂfO tblets.
Tretissoitige israripdecd &1 deaddis badiiem exanpl e 2 and

di ssolution testing was carried out according to
ﬁémn@s 1 Tabl e 4. Di ssol ution of the obtained

LaL S can UC SCTCTI IIUIII laUI [ L|- V\IIItI I Ig
Wi t|h In%)‘(ear?p? e 9 (prior process without th M'ﬁé‘d RALL

wet|-granul ation step), a significant |nc/Pé‘ﬁ/§’\9 in the

amyuatnodicsmol ved at 20 min. can be achijdved when

Z0-|Mirisbdifg ghokpiexd, et and ar gi ni ne by (ige.cof a bal
m | INaV\fDCgh horl zont aI l'y moving spheres. E_xarrpl e 5 3 The

of fla ne + ha 11 n n

the—€o III LI IICL IIUU

he 9‘%'2‘8%% eI fiy the eomm Hipg et utioh.

3 ngréedvless RicraumestalifiAYPo¥0Y or noxi cam and t he al kal i ne

4 uhtatinee manohydragenpprespiraet dthydmshi p ofl 4a@p. 1: 20
Pri eraHIi:g4 tjp,gorrechano fusion the al kal i ne substance| (2)

vars Sspira—jet—ml |
¥ r%é%%ng%é)v\%éh% 8%18] %o?ma’*!? 4 twl)dr?g mean particle 5size

Low substituted hydroxypropyl cellulose 10.4

Hydroxypropylcellulose

| Wa @EPE i ned
5
5
6

Calcium stearate 0.3

Tablet weight (mg) 311
Mean particle size of alkaline substance 79

D(v;0.5) (pm)
*): NasPO,, 12 H,0 were dried to a content of water less than approx. 2% (w/w).

The amount of lornoxicam and the alkaline substance is in a molar relationship of approx.
1:20.

The dried trisodium phosphate (2) was milled using a Fritsch Pulverisette (type 06.002.00;
a ball mill with horizontally moving spheres) and mixed with lornoxicam (1) by hand.
Thereafter, the rest of the excipients (3) to (6) were admixed in a tumble mixer. From the
mixture of ingredients (1) to (6) were compressed tablets having a diameter of 10 mm.
Dissolution testing according to example 1 was carried out.

Table 8. Dissolution results of the obtained tablets
Alkaline substance % (w/w) dissolved lornoxicam at 20
minutes

Trisodium phosphate, | 53.1
dried *
NazPO,
*): NazPQ,, 12 H,O were dried to a content of water less than app. 2% (w/w).
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and listed in the table above. Co-mlling of the
al kal i ne substance (2) and | ornoxi cam (1) was

w@eoboeazesl with a AMS- LAB nechano fusion unit PEDDK2005/000435

Hosokawa Al pi ne. The parane £rs were as foll ows: Tine:

3 - 30 mn Rotor speed: 1300 - 1500 Tenp: 20 - 45

OCThe rest of the ingredients listed (3) to (6) were

FEQIP 30418 dnpep dbatatrier wiling af Weaitel g m?er@b tHpRdaT @hosphate, before
conppEsess Stk MBitgecif itdratiertte 8¢ Fpleiedmpdivey theoarexenigiseolyed at 20
MBS e aheh edmpated td aldmepi®9. Di ssol ution results of

resulting tablets Fromtable 5 is seen that co-mlling

Eb ggano fusi on of | onoxicam and the al kaline
AP SAte |ysine results in a significant incr ease i n _
T émBarb GhELACSRIBY Wt I VB ORY hie B RAY B AT R Y HIF Pffervise
pextermpddeacgonding tarEPpr1geed%s w t hout the wet-granul ati on

step). Wien using arginine, trisodium phosphate or
1s@dhidmscar bonate a positive inpact on the dissolution

o

P= he caoaan Coge + 1o + 1 1 H
SO e Seef—rurtnernore,—tn rg/gﬁlvvy\;v s—il |l ustrate

=8
t haf"UREH Usi ng mechano fusiona-s af particle

Isi 7EOBPXIEHB al kal i ne subst ance has| @°posi tilve i npact

20n| Bhdiudi Issobartaton. This is illustrg®d by |the results
achingMed, Wi th co-m Il ed m xtures containing trisodium

PHOSPAS S WIRIR st eDat ch raving tgy gmat i |mean
pa F.’Bclﬁ% 1sril‘\{lzec§/fS tﬁ]e al kal i ne subsit ance hag a faster
di $90€ 4% 0on than the one having the relativel y large

drehfalslnt menehvsiogen pheshale 6: The ¥Fect df using
r ol betiydearspacti on as the nethod of| co-mllijng on the
di sgghpdj on of lornoxicamin an acjidic sol Ution.

AL th\,i:rsﬁﬂégt?%tegiﬂvgr‘agﬂ @&)yl()é }Ili;l18§é'UXi cgpand tihe al kal i ne

subs a—eoiafr—+relati-onshtp—of—apgrox. 1:20

5Pri’S'P’d'iOSErrOBF'ICI@“I“'B%ﬁTpacti on the alkial'tne subjstance (2)

éus edaiciwnbatearide 13050534 and 13060532 was nil |l ed using

a Frhbié Rebmemgette (type 14. 702)[.32bhe regul ti ng nean

partrcre

The amount of lornoxicam and the alkaline substance is in a molar relationship of approx.
1:20.

The ingredients (2) to (5) were mixed using a Diosna high shear mixer. Thereafter, the
lornoxicam (1) was admixed lege artis using a planetary mixer. Finally the calcium
stearate (6) was admixed using a high shear mixer.

Tablets were compressed using a 10 mm round standard concave tablet design.
Dissolution testing according to example 1 was carried out

Table 9. Dissolution results of the obtained tablets

Alkaline substance % (w/w) dissolved lornoxicam at 20
minutes

Sodium bicarbonate, 31.3

NaHCO;

From table 9 is seen that the dissolution resuit of the obtained tablets where the wet-
granulation step is left out is below 50%. The obtained dissolution is clearly not
satisfactory.



sizes are listed in the table above. Roller conpaction
of the al kaline substance (2) and | ornoxi cam (1) was

w@ arosioet2out using a M nipactor(r) from Gert ei BCT/DK2005/000435
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15

Maschi nen + Processengi neering AG The paraneters were

as follows: Conpaction forceé® 8 - 12 kN cm Rpm 2

Sieve size: 1.0 - 1.5 mm Gab size 2,5 nmmiThe rest of
ExhmpleadgPedi ents |isted above (3) to (6) were adm xed

TAd npabbetsmnavg ofomosicanene thobl/kdhenubwiene on the chemical stability
ERMYessed. Dissolution testing according to exanple 1

THE 5 SR g d P P mubh PRt el RO e
co-mlling by neans of roller conpactl on the use of
Tpyeinperedbe ghqwaiceirrsabdiih of eaiprositions #radyced agegising ©4Re invention with
compo@ase produahd bnimedns sblvetegraatla@on, ihefolbeing betpbas ivagg provided:
with the results of exanple 9 (prior process w thout

TgagtsV%org 3uka L fn%‘wt%‘iweggtch @Wﬂ%b!ﬂﬁl iid sAdioysp

ce a_ posi
CRfnyredieteraiiea deogvubel cietRLt e bBE Saine
SHesdPN gt il ePexisIn evert MPRaE RS ﬁ%@dw%@éﬁ% ehaGnAg with the
beiaadescrif@adotarietiorgt ssol uti on when rol l er conpaction is
used as the method of comilling. Exanple 7 : The effect
I%}e&l gsdi ssolution of |ornoxicamin tabl et V\,here t he

L na_cirithet Aan Rce—WaS ad e

TSI | oved by compr cas Sﬁuu W% & abi bEC [ Coming
| ngredi ents The anount of | or noxi ¢4A"4RH he| B1kR i ng Batch
substance is in a nolar relations 1Bpthf app. | Ba2d f or| 17110432
batch 02060531 and approx. 1:40 fonokzsch 02060ER231 | % (w/w)
a) 2
Ie alkaling substance (2), was i bionised by veeyh 3
1aI Ll?mh)(gé%het ance (2) and the lo rﬁmw cam (1 Eiﬁ_’prn 1.7
2ni xEadigy higsbePta bl ender (with | 12:5
NaHCO;
2 Sodium carbonate, dried * 15.6
Na,CO5
2 Trisodium phosphate, dried ** 19.0
NaszPO,
3 Cellulose microcrystalline, type 101 30.0
3 Cellulose microcrystalline, type 102 21.5 20.7
4 Calcium monohydrogen phosphate, 34.5
anhydrous
CaHPO,
4 Calcium monohydrogen phosphate 49.4 47.8
dihydrate
CaHPO,, 2H,0
5 Low substituted hydroxypropyl cellulose 15.0 10.7 10.4
5 Hydroxypropylcellulose 5.0
6 Calcium Stearate 0.5 0.4 0.4
Tablet weight (mg) 320 329 351

*): Na,COs, 10 H,0O were dried to a content of water less than app. 2% (w/w).
**): NasPO,, 12 H,O were dried to a content of water less than app. 2% (w/w)

The amount of lornoxicam and the alkaline substance is in a molar relationship of approx.
1:20.
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35

40

propeller-like blades at the bottom. Thereafter, the
rest of the ingredients (3) to (6) were adm xed by use

w@booaoozed| e m xer and tabl ets having a di anmet BCT/DK2M8/000435

nm wer e conpressed. Dissol uérgi on testing according to
exanple 1 was carried out. Table 7. Di ssolution
results of resulting tablets Fromtable 7 is seen th
Cbireidp 9§ loptoxfagT GniteesingrysimideaiainoPHSATEa k) Sty out for 10
nan by g bf < Amtsch PWveaasee i(type 06.0aAT0N e bdil $3bMite dhogizorpgly moving
sﬁﬂéﬂeé’)hﬂ{b Leprah e thdr&diertanitk@ abovens) & (@resessminietikadtablets

hE\ﬂ t I 0 tlérgé‘l’l ]?)t ngiv%’(e%ge?pre%@ed %ﬁ@@%@anhé‘rdtdaﬁcmlﬁﬁch design.
TO(S? gurﬁa gﬁ@gr ij)C( %g)gW?'g ompiesi%é ga e% Yj\ﬁ%']ﬁ 10 mm round

0es not
stpRgarfeCBER Ve MYaEt d‘%ﬂﬂ”t he dissol ution. Exanple 8 : The
effect on the dissolution of |ornoxicamfromtabl ets

THHIEN Srotied alikakéthgrasubsdraneehwas 182d56ect ed to milling

TREL Ietg %e@ﬂ@ﬁ@%@chfé@ dcB&raMg%b ¥pa 1065347 Ghe @A Rat Habdit h wet
SSBY el P AR .0 R R gl 20,AL By ceson
A TOER B AR e O BES ST, BRSO s 1
1209084 of | ornoxi cam and the al kali ne substance is in

a molar relationship of approx. 1:20. The dried
SHH,Iﬁggpdé%,{qhosphate (2) was m I | ed usi ng a Frltsch

Ahsg?bne% rﬁ){czﬁtr%neﬂ vsas e@foprﬁe QI%:ILPCE QIHW: EéthA

I ng spHeres m xe W th |Ol‘nOXI cam
(1) by hand. Thereafter t he rest of the excipients
BB noo 10BI56K8r efadepidewer-araautatiabl e ni xer. From t he
Batcktrsr @ 7ofod3ngeedilend s (1) to (6) were conpressed

Bhedl Rt 9 70pdspgdcanfilisgret er of 10 nm Di ssol ution
testl ng according to exanple 1 was carried out. Table
Di sso Jlutlon results of th

nggy&lle l?at% WESE éOIaP?rga t? 8%5tc H?:ﬁ asfprodeuced P)Y 'means of wet-
grm*ﬁteppThez%g(wamn PFSHYF %fﬂ?reogceprg, HN & Q0PH ¥es 5lpqs5p 22 stability
imdiddtinpgacindtée al kal i ne material, trisodi um phosphate,

bef ore conpressing the m xture of ingredients into

AaRleEtiStchbIReAY st h§n ARt dissalugd at 20

Condition of storage:

250C/60% RH for six months
309C/65% RH for six months
400C/75% RH for six months

Conclusion
At all testpoints the amount of HN-10004 in the batch nos. 17110431 and 17110432 (co-
milled) was lower than in batch no. 10225671 (wet-granulated).

At the starting point of the test period, the water-content of the tablets were determined
and found to be on the same level. At all the test points, the stability of the two co-milled
batches were superior to a significant extent over the wet-granulated batch, despite the
fact that the wet-granulated batch has a lower water-content.

From the results of the stability testing it is concluded that the use of co-milling leads to a
composition having a significantly slower development in the formation of critical
degradation products.
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m nut es when conpared to exanple 9. Exanple 9: The
i npact of abandoni ng wet-granulation in the
worasvadeeesiri ng process whil e ot herw se perf or nBGI/DK2005/000435

according to EP 1109534.
| ornoxi cam and t he al kal i ne
rel ati onshi p of approx.

In

edi ents The amount of
ubstance is in a nolar
1: 20. The ingredients (2) to

Resyitswer e mi xed using a Di osna high shear mi xer. .
At hier graftingpoint biee Watenoonteimaf (thg takéess werd desermiegrbbwakasson Drying
(USHGoanipl amet Armie REsuRE arddnaahliy tddei1cakiowum st ear at e

(6) was adm xed using a high shear

us

TEREgs DA

n

m xer .

obt ai ned tabl e

Bekghriced out Table 9

ts Fr

of the
at t he

1@b 35O ut I on re

sul t

‘ﬁ*& rutatton—step eft—out—1s betow 50% The
;l ddissolutionts—¢l early Rpot
14194¥act ory. Exanpl & b1R0: The | npact of cb-nilling of

stability of

Tabl ets were
atﬂd st andard concave t abl et

r CSR‘ieﬂ?'inatHef%snmnﬁn arrnr di ng to

Wt <8ent 6P Mesul t s
D (vei)e 9 is seen th
of 2 he obt ai ned tabl e

exanpl e 1 was

s where the

| or noxi cam and the al kal i ne substance on the cheni cal
| ornoxi cam The co-mlling is perforned

withoatt—m
copar e the che
pr "R cor
prodU@éﬁmby me
bat ches were pr

ng vv| T n norl zont al Izyo@ygyd/m spheres.

To

T T,
ans Gi- W@ gt anu
ovi dedw/Wadfl et s

F&atch '“;I’Zi 1::0'83 &'Z K

at (W LOPREITE o] |

) ow
acctr twimg ofo t h

e %

B?tf:ré no: 17110432
~?OOO4 in

(w/w) of

i nvention, batc¢ch nasrnoticdd0431; and idkddi&432 Tabl et prnoxicam
menuf agtar ed a,cor ol r@,g)7t3o the fnvent bQ)rjzcoerrl Sing 0.010
cOo m | 't na of
T YO ||c (28] r\ ne ouu l ance | IUT Tl )\I cdalll
were uf act ured a(‘(‘n};‘h ng tol exanp gé_g_g_ahd 3\ fho 032
t he beBow descti bed v&iBations 10.024 0.013
4.5 0.15 0.033 0.030
6 0.17 0.036 0.035

300C/65% RH
Storage time Batch no: 10225671 | Batch no: 17110431 | Batch no: 17110432

(months) HN-10004 in HN-10004 in HN-10004 in
% (w/w) of % (w/w) of % (w/w) of
lornoxicam lornoxicam lornoxicam

0 0.073 0.012 0.010

1.5 0.047 0.015 0.014

3 0.17 0.037 0.024

4.5 0.18 0.047 0.044

6 0.22 0.051 0.053




Ingredients: *): Na2CO3, 10 H20 were dried to a

content of water |less than app. 2% (ww. **): Na3PX4,
wa20sR@22ere dried to a content of water |ess PCEDK2W5/000435

2% (w w) The amount of [ornoxicam and the al kal i ne

substance is in a nolar rel4tionship of approx.

1:20.Co-mlling of |onoxicam (1) together with the

al kal i ne substance (2) was carri ed0OBuU¥5%diH 10 mm by

m | | 3y hori zont gl 1) OHH’YH ng isphes@shecsiie rest anN 10004 in

the 1 ngredients |I§)}? {vgrfgve (3) to {‘n‘ﬁkN\Re re gdm xcg éw)of

and tabl ets hayi ter lof 10 re cqnpresse
usi ng a standal d ch@ﬁVéarBunch des!¥PXIBEr om|t he 'ornoxicam

usetdhgearimpt sch BBthRpPI6bIw 7ty perchBo 002110031 4 datH no: 17110432

m xtur @ of ingredi en0s0731) to (6) webP&@l2onpregsed 0.010

Tabl'eTg Uusing a 10 mp ppund stiandar dopogncave gunch  0.090

tdesign-——Tabtetprodu 5? wth—wet=gragujatTom, [batth 513
S i ’

no— 10225671 The table were manufact ured—accordi A
to EP 1109534: The tabl ets based on wet 10 granul ation
Nethed ofomglyeis<BBLGsi ng a 9.5 nm round standard concave
etngiandesisgnobELs binenooxe, 1 trabl et s based on wet
(g)r@ﬂm@ﬁ Pitupergogcoat ed as al so described in EP

5 l\;l'o]bggg ase: g}ﬁght: t |s§)r\%l%(?(§rg]aﬁ‘non®r§l§rﬁ@céﬂa eym%rog(grOQﬂLWﬁ Q-water,

rmed, I nc C
10225671, " Xef 0 Réi‘ ?g fe&m F%Fﬁh“ i W‘@é‘t”&ﬁ §iS (15M in waten)
17110431, co-nil |anﬁ§2@avbmqﬁfoan0&7110432 co-milling 20
The co- ni |dobe@nbrt sdes.O0enlcoatyaparead 1000.80 vdt atetoniihilec h
was pr odqug!dib,y;; means of wetgranul ati on. The

degr adat i gn—prfguct—o i Or RRFcam nl\rSArr,gHﬁ A WaST Chesedht B
as stability indicatinp g 5’ met.er . three o
bat ches were é%kled and st H Jin @l u-al |/1° bags °
97 3
32 0.5 70 30
36 0.5 70 30
a1 0.5 97 3
50 0.5 97 3

10
Autosampler temperature: 20°C
Injection volume: 20 pL
Detection: 280 nm
Runtime: 50 minutes

15 The relative retention time for HN-10004, calculated with respect to the principal peak, is

approximately 0.77 and the relative response factor is 0.8.



Condi tion of storage: 25C/60% RH for six nonths
300/ 65% RH for six nmonths 30 40C/ 75% RH for six nonths

w@ewehueeon At all testpoints the anmpbunt of HNPADD&Z005/000435
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15

the batch nos. 17110431 and 17110432 (com |l ed) was

| ower than in batch no. 10225671 (wet-granul ated). 35

At the starting point of the test period, the
Exanepleddnt ent of the tablets were determ ned and found
tHe drectasT cbheimane thevebaluthin dldrnédien. a8 tthepientrs, extingle the co-
rﬁltllﬁe'/é béfyorprfed tbpenéaWQ of BaINMnlirRdyiBRY SHES)y We Ve gSshpeFds O

to a significant extent over the wet-granul ated batch,
despite the fact that the wet-granul ated batch has a
IpgiReie®at er - content . 40 Fromthe results of the

st abngredigntsesting it is |[dn@l uded| Bafal t he | Bgkhof Batch
coimlling |leads to a cogmro20%3i3on| izoA0HE4 a | 19040531 | 03050532

Si qni fi cant Iy sl ower deve%qp,mpt 6)0 ((\,ne,)f of n@t({w;zm) of | 9% (w/w)

I'\V‘I

R
c ual uc ratatt+oh pl U%l ts—Res ts—At—t r‘?ldlllll
boi S T D R B AR A

hy | Tesediyn phesanate: dies) (30 min, 769'6C). The results
are *3hown in table 10 bel ow Tabl £ 10. Water content
in tmg:c;4esult| ng tabl ets. Met hod of analysig (HPLC):

ZStclegngy phaser CDS; §7gn 100 X 2. 1T mm Ly@lg_:prm 19.5

t en rat 1iro- 2AEN0C l\/hlm I nhacao- Chl vtant

ef ro. ) at—A: Ol
50 | G BT RN At o [ 30-5000. 0 AUM 111 - 30V58§Vat e:c 20.8
and terfdi® 0 nl tetrabutyl amoni um hydroxide (1.5M ]

A\at ea)civmmehodghy@iredenmet handl.8  Sol veAl.8B: Add 4Z.®00 niL | 47.8
oct Whasprag:, amydReo. 00 | acetonitrile.
CaHPO,, 2H,0

5 Low substituted 10.4 10.4 10.4 10.4
hydroxypropyl cellulose

) Calcium Stearate 0.3 0.3 0.3 0.3
Tablet weight (mg) 238 318 277 420
Mean particle size of alkaline | 158 - 158 26
substance

D(v;0.5) (pm)

*): NasPO,, 12 H,0 were dried to a content of water less than app. 2% (w/w)

The amount of lornoxicam and the alkaline substance is in a molar relationship of approx.
1:20 for batch 07020533, 07020534 and approx. 1:40 for batch 19040531 and 03050532,
Lornoxicam (1) and lysine (2) were co-milled using a Struers ball mill for 4 - 10 hours and
250 - 400 rpm followed by a sieving through a 700pm mesh. Thereafter, the rest of the
excipients (3) to (6) were admixed and tablets were compressed using a round 10 mm
standard concave tablet design. Dissolution testing according to example 1 was carried
out.

Table 11. Dissolution results of the obtained tablets.

Alkaline substance Batch no. % (w/w) dissolved lornoxicam at 20 min.
Lysine 07020533 80.8
Trisodium phosphate 07020534 66.2
Lysine 19040531 85.6
Lysine 03050532 82.7

From table 11 can be seen that the use of a ball mill with vertically moving spheres results
in a significantly improved amount of lornoxicam dissolved at 20 min when compared to




Gradi ent: Autosanpler tenperature: 200C I njection
volume: 20 nL Detection: 280 nm Runtinme: 50 m nutes

wabmewoel22g i ve retention time for HN-10004, calpCh/RKe@s/000435
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with respect to the princi pa‘j'3 peak, is approximtely

0.77 and the relative response factor is 0.8. Exanpl e

11: The effect of co-mlling on the dissolution of

FERRIK P LBHeT FrrﬂcetSﬁév'tB%tsteﬁweg%ﬁ%la@O? REePEJH INFieagy ipghe molar
priatfopsiie detyeendeinexiesdm pad [ysine ffonhg: 28ite i :4@dedsaal hgve any major
mopachgn sEhdissestiohngr edi ents *): Na3PO4, 12 H20 were

dried to a content of water less than app. 2% (ww)

Eng [g)#).t of | ornoxi cam and the al kal i ne substance is

rel ationshi of a % ﬁo for batch _
b5l ComPEYbE A R o0 Y 46 ilRo 5 esing Shibgrgompaction
Anae308068E. alkahim sxthssanee (am91 selagied pdienexqmsntaégliewed by admixture
ofothriredtefl thesexupieatsStrduensprésing inolthbiter 4 - 10 hours
and 250 - 400 rpmfollowed by a sieving through a
Yr%%@%rﬁ@Sh Thereafter, the rest of the excipients (3)

wer-e—adm-xed ang—tabl et s were conpressed using
a 1 OUHEYE0Sm st andar d | Bncave™ abl di%desi gri° % %
Di gsol ution testing ac¢dwithg towexaripl/s) 1| wekvicay Mi/ed | (w/w)
out| Lofakicenll. Di ssol utjiton3residst s qfi-she ohtai nedi-3 1-3
Qat)ngg,,se |—romtab| e 1T @a_nz@e §egn Erg?gqt ne,gug:be 0 9@9 9-20
Ud.l III VCII.Ibd.II (LVA2 S M1 1 1 II.D I
Si qr%?"l‘“ re""lwnslh”ghpr oved a?(mdunt O#OIJ(;r Eéi?jéami i’%ss0] v:ég_ 1:10 -
at | X" PWEIeconpar ed i ¥kxa 9 |(%#9 or E)'r"t?cessl:“o 1:40
i t folstum henoletdregeanul atloe® sk ep). An i ncrease in the
nol| ahospebal komahdys bet ween | of noxi cam and |ysine from
1: "Qahpojl 40 does not have any ngj or i mpact ~on t hie
ch ‘_ruso hos aep. e—12:—Exanp] £$0f—conposttions o
ge manu ac uré)d y co-mlling jb({; ans of roller
conmd@etG+on
3 Calcium Carbonate 10-50
CaCO;
3 Magnesium Aluminium 10-50
Silicate
3 Magnesium oxide 10-50
3 | Calcium suiphate dihydrate 10-50
CaS0,, 2H,0
4 Sorbitol 5-15
5 | Talc 0-10 |0-10 |0-10 0-10 0-10 0-10
6 | Cellulose microcrystalline, 15 - 15-25}115-25|15-25|15-25|15 -
type 102 25 25
7 Low substituted 5-15 5-15 5-15 5-15 5-15 5-15
hydroxypropy! cellulose
8 ‘ Calcium Stearate 0.2- 0.2- 0.2- 0.2- 0.2-1.0| 0.2-
1.0 1.0 1.0 1.0 1.0

The ingredients (1) to (2) are premixed, sieved and mixed. The mean particle size of (2) is
ranging between a D(v;0.5) of 5 ym to 160pm. Thereafter, ingredient (5) is admixed
following by admixture of (3) and (4). This mixture is co-milled by use of methods like
roller compaction, ball milling (both horizontally and vertically moving spheres) or mixing
in a blender. Thereafter the rest of the ingredients (6) to (8) are combined with the
mixture of ingredients (1) to (5) by admixing. The combined mixture of the ingredients (1)
to (8) is compressed into tablets.




of lornoxi cam the al kaline substance and sel ected
ot her excipients followed by adm xture of the rest of

W b@emaeepi ent s and conpressing into tabl ets. PCT/DK2005/000435
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I ngredi ents The |ngred|entleg) to (2) are premn xed,

si eved and m xed. The nean particle size of (2) is

rangi ng between a D(v;0.5) of 5 Mmto 160mMm

Thereafter, ingredient (5) is adm xed foll owi ng by

abkerindivigiug! afoyrRy arenadiiysddd soTthiek earhxdompesitisn conains #€@ rby

wsoxafamretdwdzr Fatkeof@hbaeans esrpiasiineainbstbadd is M thleirBi@ge of 1:10 to
( betdhdherih&ank @J,tlavaramt%ernfgkéaaénwdaea\ﬂoﬂexc%@a@m%) or

in a pblender. Thereafter the rest of
ThiliEdruRe & it o0t SRS COMPIG .k of AUHdepigp af 2 round
slfanda‘rg rcenkiaeat Be(thhletsaal B chyteddftexvands intageraomwbiaiecbloured or
hitd Br F%of%iuré 'B%Eé&% 'le‘?£‘5§ijésjc?|béa°|n(&§)11'0§5§z9”pr essed
Into ets e I ndividual anpounts are adj usted so
t hat each conp05|tion contains 4-12 ng | ornoxi cam the
nmol ar ratio of |ornoxicamto al kaline substance is in
the range of 1:10 to 1:40 and so that the total anount
of ingredients does not exceed 100% Tablets having a
di aneter of 10nm are conpressed by use of punch design
of a round standard concave. The tablets can be coated
afterwards in order to obtain coloured or white or
noi sture protected tablets as described in EP
1109534. CLAIMS 1. A process for manufacturing a
phar maceuti cal conposition conprising the steps of: 5
a) providing an active drug substance, which has a
solubility at roomtenperature of less than 0.1% w v
in 0.1 N hydrochloric acid or has a pKa value of |ess
than 5.5; and b) providing one or nore al kaline
substance(s); and c¢) mxing said active drug substance
and said al kali ne substance by co-mlling 10 w t hout
adding a liquid, and optionally d) adm xi ng one or
nore pharnmaceutically acceptabl e excipients and
optionally e) conpressing said mxture c) or d) into a
tablet. 2. The process according to claim1, wherein
the nolar ratio of the active drug



15 substance and the al kal i ne substance is between
1: 100 and 1: 1. 3. The process according to any one of

wo b@epoeeedi ng cl ai ms, wherein the al kaline subPGI/REe@®5/000435
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is water soluble as characterised by that 1 part of

the al kaline substance is s8Puble in a maxi num of 100

parts of water. 20 4. The process according to any one

of the preceding clains, wherein the al kaline

substance is a salt of an organic acid, a salt of an
cuxyMEani ¢ acid, an organic amne or an amno acid or a
derivative thereof. 25 5. The process according to

claim4, wherein the al kaline substance is an am no

Bci dA processder inaaufasterinte peaymaceuticTheonnosities sompidandinggteps of:
t o cd)aireviding Whatwiedril eutdstante, wisitldhayr a soldsnty\eatroone temperature of

t her,gQfinh$ ol 1¥6 WA in @E G MfdPEhRricRtRtdr B8 pk3Qalde off REs than 5.5;
process according to claim4, wherein the organic acid

and e inorganic acid has a pKa in the range of 4-14.

8. THEPYEReSEe SeEGruf Iy NE SUT R4 2Wher ei % t he

al kad)imiwing sbidtagtveediug sabgance apfl said aislingayhyiatice bycpdnilling

sel egitiedt Bading 6 digionaral @tiodalyr phosphoric acid. 9. The

nggctﬁsaﬁlnﬁﬁﬁé’Bﬁ’é B9mbR: Ma%géelﬂtic%%&&ipﬂa_tﬂ@ﬁcﬂﬂéﬂty@n?blgilﬂ)nally
. J ica accept abl e

saItag?%ﬁn%§ggga@ﬁﬁ%g¥§g}&wﬁgﬁ%gﬁgﬁﬁg NSAI% accoPding

to claim9, wherein the NSAID is a thiazi necarboxam de

dr  alhstriperae ecrording focligckepigntie theghelapratie qftRipgiye drug

t herabétahde anthibe NEAlIR: subsend Bdetweenl 1AIL0O Ond WHer ei n

the NSAID is anpiroxicam droxicam | onbxicam

el oxi.q Qgesplzagc%ﬁi&?m ar*yoc!nfe%rf’@ﬁg SreB&ditl) QEirrlsE RS IFAME Alkaline

a phar tceu,tlcg 6y %fce %@ble s%%é ar RrOQT%Q th reof.bt .
12! SHEREF Sl %;5 grctesiin b Handrsft i TRl substance i
i s i WliptohenmaXimyexPhiAsrRerEef ¥@teA: phar maceutical |y

acceptabl e salt or prodrug thereof.

4. The process according to any one of the preceding claims, wherein the alkaline

substance is a salt of an organic acid, a salt of an inorganic acid, an organic amine or
an amino acid or a derivative thereof.

5. The process according to claim 4, wherein the alkaline substance is an amino acid or
a derivative thereof.

6. The process according to claim 4, wherein the amino acid or a derivative thereof is
lysine, arginine or histidine.

7. The process according to claim 4, wherein the organic acid and the inorganic acid
has a pKa in the range of 4-14,

8. The process according to claim 4, wherein the alkaline substance is a salt of an
inorganic acid selected from carbonic acid or phosphoric acid.

9. The process according to claim 1, wherein the active drug substance is an NSAID or
a pharmaceutically acceptable salt or a prodrug thereof.

10. The NSAID according to claim 9, wherein the NSAID is a thiazinecarboxamide or a
pharmaceutically acceptable salt or a prodrug thereof.



13. The process according to claim1, wherein the
active drug substance is bronmazepam 14. A

w@b@seeesit i cal conposition obtai nabl e by t he PCDDES®S5/000435
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as defined in any one of the clainms 1-13. 15. The

phar maceuti cal conposition &8cording to claim 14
conprising: - an NSAID;, and - an amno acid or a

der iVatNSAED eherrding to deim Thehgoiathadehin Eamriensedi fioskam.
ac c pBhoxigarh Omelogicamn 1 diroxidaer, edlfenamideicaart tewexicimugr a

subsianGSce BcAYRLEDI AL SHR¥drGgMerk&HTOXI cam
mel oxi cam pi r oxi cam tenoxi cam br omazepam

i buprofen, tolfenam c acid or dexi ofen or_a .

har FRQAP Ry nact Spabt W s s KB s F AR P gpsbouprofen or
t he apbheamperytisallysacaerteble salhpspricdiugenenegsi ne or

arginine. 17. The pharnaceutical conposition according

19 chiighdds 2WRRIS B clailtle vaetdiv enedidtige SHbSdBBGACd B

(e} 4b%ggﬁgﬁha pharmaceutically acceptable salt or

prodrug ereof; - the al kaline substance is

hi stidine, lysine or arginine. 18. The pharnmaceutica
Ehnpbseharmereisalsoiprgition obtiipRie 1y, thoREICeTsPS dgfifgd in any one of the
act i arg@mdriugB.subst ance i s | onoxi cam the al kaline

substance is histidine, lysine or arginine. 19. A

ph arﬂ%g;ﬁ\lép%gc%lutigaq E@gﬁé)sqtﬁoqna&%ing Mgt TuRbshFghy.on

conprl |$%b_- an Al D or a pharmaceutically

acceptaliP&Ps 4Pt or prodrug thereof: one or nore

al kal imengrsdaicederyalivece®dof-rom a salt containi ng an

anion selected fromC38 2 , HPO4 2 ' PO 3 and a kation

58| epdeashafhasBubleat camfodtion; according to claim 14, wherein
- the active drug substance is ampiroxicam, droxicam, lornoxicam, meloxicam,
piroxicam, tenoxicam, bromazepam, ibuprofen, tolfenamic acid or dexibuprofen or a
pharmaceutically acceptable salt or prodrug thereof;

- the alkaline substance is histidine, lysine or arginine.

17. The pharmaceutical composition according to claim 14, wherein
- the active drug substance is lornoxicam or a pharmaceutically acceptable salt or
prodrug thereof;
- the alkaline substance is histidine, lysine or arginine.

18. The pharmaceutical composition according to claim 14, wherein
- the active drug substance is lornoxicam,
- the alkaline substance is histidine, lysine or arginine.

19. A pharmaceutical composition for oral administration comprising:
- an NSAID or a pharmaceutically acceptable salt or prodrug thereof;
- one or more alkaline substances selected from a salt containing an anion selected
from CO5%, HPO,2" PO,> and a kation selected from Na* and K*;
- and a binder in the form of a hydrophilic polymer.

20. A pharmaceutical composition for oral administration comprising:
- an NSAID or a pharmaceutically acceptable salt or prodrug thereof;
- one or more amino acids or a derivative thereof.



- and a binder in the formof a hydrophilic polyner.
20. A pharnmaceutical conposition for ora

W@dov/00mes at i on conprising: - an NSAID or a  PCT/DK2005/000435
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pharmaceutical l'y acceptable_;alt or prodrug thereof; -
one or nore amino acids or & derivative thereof.21.

The pharmaceutical conposition according to claim 20,
AheT6F Rherecavicabcarsiodition ascordipg Yt lpive2d Eteseip thgamino acid or a
hi stdedvatde thersofrie hstidiae gysineer. argineThe phar maceuti ca
conposition according to clains 19 or 20, wherein the

ﬂSAlTlRe gﬁar%wa%gpﬂlgap?:%n%@tloq Q&r&ﬁmo BQ}%X]!@:@JQO wherein the NSAID is

:’jn'.ee)(IOXI rOéLF%ﬁ %rromga an?gFl}Pé CSUf Cegxrc)?m 8lr0Xl(tIaF%lqenOXl$a{ﬂ lbuprofen or
pr odeyguRRENG R, ph?ﬁ'”acﬂkffécadlﬁ éF??é’Eaé’lﬁ ?%ta‘Pr REBPRB SR elrF‘Efn
according to clains 19 or 20, wherein the NSAID is

4301 MeX ipeammREuRcaphai pRRRH tabeadtihy taceiept Bbbre20s alheredt the NSAID is

pr O%AJQX H?ﬁBPprharqﬂ%cgﬁlhcaTygcdaB@Bﬂ%%ﬁ%'pF&l‘ru&@M' tion

according to clalns or 20, wherein the NSAID IS

| ornoxi cam 25. The pharnaceutlcal conpositio

e c IPAIPRY S B! FAMDIPSTURA SFEArHng FeCIRIER 19 g2y aiherein the NSAID is
| or noxpxeam.and wherein the amno acid or a derivative
thereof is lysine. 26. The pharmaceutical conposition
ﬁCCquhg'pﬂgrrﬁ&eGém%i Bk Sbsit bR L& rfling Re cNBALE) Wiserbif tROXN S AMs

V\'her %F\E?d .Fﬁﬁgnn%eaa% [q Qia 8r Q%H dail‘vlg\{ﬁeré&% S'g'fnel S

an

arglne e conp05| I'on accor clai'nms

or 20, wherein the conposition has an in vitro

26 s SOk PhBoMRGerRl Fempashion asedrAigo suBp Bt 2Bavhesein the NSAID is
di s9@huticamn ahé sthersdt thechnuse agd Or 4 dhFiv@ive dlopredfiid pired

at 37 C as the dissolution medi um and USP paddl e

gios%%'e%h%p%@m%c%@ HRQ%\M%‘ ﬁhéten'nrtﬁé ecgnes(?sﬁt%anas an in

| ea t’ rgé@g%%ngg éﬁ, wl'ée&t? t% Fegnt & |ssglutlon faest {nethod using 0.1 N

di s3i5H wedllivared 3t 37 Res ake dpsebionumSHHEaR WeP ZPOgiRdIssolution

t i meppaiants appli@Dwith aistigsigabtesst Sotramt asghe teheipment, characterised in

di ssahtti @43t 58RI wMPof the active substance is present on dissolved form in the
dissolution medium at the time point of 20 minutes after start of the dissolution

testing.



