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WO 2006/000228 PCT/DK2005/000435 MANUFACTURING OF QUICK
RELEASE PHARMACEUTICAL COMPOSITIONS OF WATER
INSOLUBLE DRUGS AND PHARMACEUTICAL COMPOSITIONS
YOETRINEY BY THE PROCESS OF THE INVENTION 5 FIEL{/B2005/000435
INVENTION The present invention relates to the field of pharmaceutical
formulation science, in particular with respect to methods of improving the
solubility and dissolution of water- insoluble drugs. The present invention
NG SRE SH R ipSTSFaMNRIR I 4 18 Alg <M ERAEEI ONS OF
VARG RO tHE FaRE BEGr b8 BUMHARIEASHIOTR, eaMRNed BB O BISANED
B9 Bty G18QICERR iR fiarimateyy MidgN In particular NSAID's with low
solubility in water and gastric fluid, and with stability problems are of
interest. An example of such an NSAID is lornoxicam. However, other

EEGSEPSIRVERS Fsing a low solubility in acidic medium and/or a pK,
below about 5.5, may as well be suitable for being formulated in a

EohiptSio e BRIRG 1oe thet VENEOh PIriE presERt ifRFeHiBPprosaes i
Al s ay e fegpect1s wrkhacsighifeantipdiisr 6ok e Stasingydissolution of water-
BROKGSROWNDePastaibsorptior of drogsahtdaheseironlatimgdsitotsisomprising a
fenerdifyeregietth i entgingwain dretievestafhereforez fgrieret eb8aged's (non-
femrigal astofiaftmmostimpantancétpdravaihe kL 20idissolveidbtiompletedy and
ispadyidalseadyiwbesbipre sestlirihergastrie:fhsd. ARhnagnipither @venth NSAID is
whekedhe dougismatiabsoed fomdhergasisic mucRsas ikmay beideadhium
{n8oengrabserbeshatreaslynhen pataring s L ppesdHesinakiHaatisych
&HuadendroArgdentminiesifhasia initedamennt O HaHds s dosage forms
Lgtg]&gpcgmw %&}égoggag; e drug in duodenum, although the wea

acid may be more soluble in the intestinal fluid. 25 Several approaches

have been reported for the manufacturing and the formulation of oral

glosrar &R of drugs that are substantially water-insoluble and are weak
acids so as to achieve quick in vitro dissolution in gastric fluid. 30 Some
efereres Hatedake nnine i preaeAnar inprh dvigr, he ¥ SRMIITRA &f rpneging pain
RISAD BYeRIANG o #hERSioN ‘eBhTpler WithregeloueRtfFTon/0 841646 rug
tetateeticarpaetsiterabddtmal ol obRrnosieahinfermodated figdarinus, in the
drehd sibaredheplesgvdthatyadieetesttifoMiiee wreticameants Gither prasant Bis being
B pokderferdestrstitatmimotias esolitiostinall examples ammijoldanum. Duodenum
iselvating Stepednatherefdrencetisisitentiofpreparingithadosmoationdrug in
nidbentrthaitBbudseiaf watenddkenise, Wik Q5RBESA relatesdorantivid,

inclusion complex of an NSAID, such as lornoxicam and a cyclodextrin.

Seher A APHSEINENIGPEASRS S HHIHES $A We thiag FIRRLEAJDA dQFRIRIRRIARRSO! oral
qResssarily ipaldhe use afyaten i e fRomLIalion PEAGESS: weak acids so as to

achieve quick in vitro dissolution in gastric fluid.

Some references have taken the approach of improving the sclubility of an NSAID by
ferming an inclusion complex with cydodextrin, WO 9641646 relates to a parenteral
formuiation of lornoxicam formulated as an inclusion complex with cyclodextrin. The
medicament is either present as a powder for reconstifution or as a selution. All examples
imply a solvating step and the reference s 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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40 WO 2006/000228 PCT/DK2005/000435 2 Other references have
taken other approaches for improving the solubility of an NSAID. For
exam Ie0 |t8|s steadily reported that such water insoluble drugs need to b

fmula ea together with an alkaline substance. It is further ? “8%&“&%?90433
the manufacturing process should inglude contacting the drug-containing
and alkaline containing powder with an 5 aqueous medium to form a
pearticudte cempositiene ER B 09584 Bt sdigciosesvaormulaltioity of an NSAID.
EQTapsisiig, & therapsyticaliytandior prophylacticallybaciivesusstande, formulated
which-hasua solkiline el péthednnst abowt O dpY%vad it @tk Mahydrachtarierocess
addationr tempearaiure, dheycampasiiombeingibasedamadpeyvaesr thiat an
A8.60mprisesiNe Astive shbstance-andaniaikaline substance and which
are being contacted with an aqueous medium to form a particulate
EPTRREHINR: JHCHR CAMRosHinAsAae-B-dissalMiondae P shdor prophylactically
Dhiochions acidauehJbat.ar eas aP0yb ol i AL I 3SR o.1 x

sl (o V%'tro@msﬂﬁgég%%m'ﬂ#g%mgodg%%%'%% o8l & powcer that
corﬁ)ortan It I Stat% cet ép‘}% aar'wsegl ! %g ls“ItE on rate di %S% are tbemg contacted
IS N0 hleve F e active su stance § and the iﬁ ine

g’f} 53@885@3}"5 Bt S URa A EohaitonS Where-aA g’uﬁegom Soitisgg have @
Det e R e PSHECHo &S Aot AR Pt E TR % fthﬁ r%l? gngresent on
derRinFITey ™ W6 S0 55% AmE e LMt EH%F@a%grrﬁﬂrﬁﬁréaﬁm’f It Is stated
torhilratrshdirsehe tRa detriec stskia e fS BANSRID TR TOilifafidH fesubstance
e Fae R INEg iF PEDTITG AR ATREIRSAS TR0 FRORIDRASUNITE VAR ASTGRfRS contact
hefpton Isefasr ciaasiyiaritt the Gt § 15[V relersivicp Thierpastconditions),
releasing fraction corresponds to the fast release formulation of reference
BEP 9909534\ 125196} CitddabmeenIPi 3240729 randeEP 70214 Thalgdive
selaterie: foramulishon s Twh éseinthgoact veacarmporddrisiz2h g ranUiateidns of
togephenrith arralkabne sibstanse- usingian AQUEeUSRo| utiony Howsaver, The fast
M ds dhedrrdpsstandingthat the sserefagueausrseltions Buringes34 (Wo
iheomanulagtyring process impose separate problems for drugs that are
unstable in the presence of water and an alkaline substance. On the

sihenhang, the-prgs art clearly 3Q teashesithat wetamnulations Resd&shd is
foprevide a fast inyitrg,AissolutiQn, Jheretase, thers s, a-nepdiar

providing formulatlons still possessmg fast dissolution in hydrochloric

%{8%%%%@ the‘ﬁ/é&é%)lén %% @l%éab!'!éé %\g%]_i; RIS during the

anyfactu rocess xm 05e s rugs tha uns le in the
DR GSEY R e :P Arnaceut |c ‘Composiion. § cL
an a the prlor art clearly

gﬁﬁﬁ‘ﬁ?gtpgﬁ\f er fkaline substance. O t P other

teaches that wet- granu[atlon is needed to provide a fast in vitro dissolution. Therefore,
there is & need for providing formulations, still possessing fast dissolution in hydrochloric
acid, while at the same time exhibiting a good stability.
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manufactured by a process utilising a minimum of liquid, preferably
without utilising liquid at all and utilising intensive mixing in the form of
co-milling or the equivalent so as to 5 provide close physical contact )

WO & the active drug substance and a dissolution helngT(gF&%ﬂﬂ‘?@m“”
substance): Though the oral dosage form was manufactured without using
any liquid, the resulting 10 batches had a water content on the same level
as batches produced by means of wet- granulation. Surprisingly, the

SUNBMBRE SO HNEST Hetording to the embodiments of the invention had a
Discgaifieanily inprovedstability iwespstive ofttheavdterceanigninkbration, and
marteparkably, dhedsatehemymsudtimgfromtbelicarmiiegpragessnstifl utilising iquid

at aﬁ%%363§?g?n§| 3%%ngqvxi%9x;9i5%°éHéi Q8T he active. drug.substange, bas 4 fast

N Vvitro Ion.rate at conditions imulating the gastric, fluid, so that,
S R N B

(ks fREE6Fin vitro dissolution testing. 20 Accordingly, embodiments of

the invention are directed to a process for manufacturing a

pharmaceutical composition as well as pharmaceutical compositions
Thoobtathalsia! trerefr G 2B fiHR BEFwCt there SR Gh BeH i ploc EEY H
batehan bfsicturrigrandeak dosagsForaievapAiRtEa A acHRd MUT SUstANEE
grainaigingra fast dissolution in gastric fluid; said process comprising the

steps of: a) providing the active drug substance; 30 b) providing one or
SurpmisteciikAlindalghetaretesTiatd P MkiAG et etiecara § 'S SBEE Ahepd @
sigrsfid reialime s steabdais) msdeaptioplallie oriseH cATsEatexcipients by

co-milling without adding a liquid; and optionally 35 d) admixing one or
RerfRRKEHM B acEtHicall doagptablaetexcipreiitsg anctecoptitinaihgepsed a fast in vitro
disAMBressing said miduwnakarongd) ntesatabies wdernginihetacivetiuigns

_substance has a solubilit t re of O d oW i
S
drs%) Vgreln 2 1irg in A & tg

in J .
he molar ratio between s active drug substance and said

Acalka”mleySUb?acﬂgﬁe(‘ssL)s ra}"ngﬂeesirt?\%\!}vt?gnn ]féal i(r)egt%g ‘g'o]é 3;% Ins. c?reC%ngf?cturing a
RPN Ere 8 Bioviaed a pharmacetitica %,onpp05|tlopntocﬁ?a|rg?bne by trie
phﬁ?g@éggtgg[&@ﬁ?@&lgg%eéwe as pharmaceutical compositions optaina

therefrom.

In & first aspect, there is provided a process for manufaciuring an oral dosage form
comprising an active drug substance having a fast dissolution in gastric fluid; said
process comprising the steps of:

a) providing the active drug substance;
b) providing one or more alkaline substance(s), and
‘ b) mixing said active drug substance and said alkaline substance(s) and

optionally one or more excipients by co-miliing without adding a fiquid; and
optionally '

d) admixing cne or more pharmaceutically acceptable excipients; and
sptionally '

e) compressing said mixture of ¢} or d) info a tablet;

wherein the active drug substance has a solubiiity at room temperature of less

than 0.1% wiv in 0.1 N hydrochioric acid or has a pKa value of less than 5.5; |

and wharein the molar ratio between said active drug substance and said

alkaline substance(s) ranges between 1:100 and 1.1,
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In a third aspect, there is provided a stable pharmaceutical composition
for oral administration comprising: 5 - an NSAID or a pharmaceutically
acceptable salt thereof; - one or more alkaline substances selected from a
salt containing an anion selected from COs2', HP0z', and a cation
selected from Na' and K; - and a Bfhder in the form of a hydrophilic
polymer; wherein the composmon has an in vitro dissolution profile, when
being 10 subjected to dissolution test method using 0.1 N HCI equilibrated
at 37C as the dissolution medium and USP paddle dissolution apparatus
In 2gpR5Red Rk Siirieny pateiet®e RhimTas Tk egjuipmEstichakisterigedirthe
prodbat & tRastBRYW W of the NSAID or a pharmaceutically acceptable salt
thereof is present in dissolved form in the dissolution medium at the time

" _Minutes a\ftr%(fI S star fth dissolution testing; and wherein
! és)gligg%sa%r%gckgu ticdl B om%ocslsl o%%)aspneénﬂar%%%iﬂ%{(ﬁw&%gfoﬁ Froeids

ad”ﬂiﬂf%ﬁ@'?ﬁtéﬁ’@ﬁf@ﬁﬂxmg in the form of co-milling and without utilising
liguicratN 34 noa dpdimespetitdihcsetegiabidcad thatabfe pharmaceutical

comBAsHPR P8 Qﬂ?éhgpﬁﬂ&%ﬁ@@%@%&@@%ﬂ@sa%h@ﬁ\ &h3nion

pharmace&tlca”é%r é%é;lblg salt thereof, - one or more amino acids or a

defGAtRIEINABor Q‘theaﬂgrﬂﬁégﬁff?)ﬁellﬁg%fr?ﬁ‘n% @R Kution -
profiemdeheindssiinghsubjecné@ faydiosdliipatyestmethod using 0.1 N HCI

equiRraIR thal rkpasiia® 1ae s#hsmmmaig fis) SIRpAGR
O R Ok R O ALl 7 o

equip rac erised n '[

phﬁ*ﬁ?&éémmﬁﬂ&%@ﬁfhyﬁpséﬁ%‘éré@ﬁ%‘ﬁb@s@?ﬁfﬁ@ﬁs@@%@d Yotmgin

thestlisialuiierorEripm & the sHnpmeist Bﬁ&@ﬁéﬁbﬁa&ﬁﬁﬁ@f SIBEO5H98 wiw

Do 2plieR N A AS AL SALARAT Gl R TReEon oo
Ad said

been manu acture process om rs é%mlxm Sal

ond&'§F G MR f&aa‘&%maﬂaﬁﬂaﬁam/m ShEBliMBROEk SR Tinbyes after
‘co-shalftrny thithiedohddingestiiguishdvherein the molar ratio between

salM@ﬁﬁ%@%@é@ﬁ%&@@%@ﬂ&@ﬁ&eﬁwﬁ%&@ dfwé’d @J%c»ss
~The q isclos rocess . comprises the steps.of: 25 a) providing an activ
 or g LR TRV P S TRBTIA) 60 TS R AT AHEea 1S =

0.188-w/v in 0.1 N hydrochloric acid or has a pK, value less than 5.5; and

In a fourth aspect, there is provided a stabie pharmaceutical composition for oral
administration comprising:
- an NSAID or a pharmacauticaity acceptable salt therecf;
- one of more amino acids or a derivative thereof,
wherein the composition has an in vitro dissolution profile, when being
subjected to dissolution test method using 0.1 N HCI equilibrated at 37°C as
the dissolution medium and USP paddie dissolution apparatus appiied with a
stirring rate of 50 rpm as the equipment, characterised in that at least 50% wiw
of the NSAID or a pharmaceutically acceptable salt thereof is present in
dissolved form in the dissolution medium at the time point of 20 minutes after
start of the dissolution testing; and.
wherein said pharmaceutical composition has been manufactured by a process
comprising mixing said NSAID and said one or more amino-acids and optionally
one or more excipients by ca-milling without adding a liquid, wherein the molar
z;atio between said NSAID and said amino acid(s) ranges between 1,100 and
1:9.
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b) providing one or more alkaline substance(s); and c) mixing said active
drug substance and said alkaline substance by co-milling without adding
a liquid, and optionally 30 d) admixing one or more pharmaceutically
acceptable excipients and optionally e) compressing said mixture c) or d)
into a tablet. Thus, embodiments &f the present invention are directed not
only to methods for manufacturing of pharmaceutical compositions, but
also to stable pharmaceutical 35 compositions. DETAILED

THR B SERIATIRNQRHHBIMNVENTHONCt has surprisingly been found that
phaémacecll,ltlca comgogltlons C(%angrlsn%cw%taesr alrgcs)Plulpge drugPs can m&g{ﬁmre

‘fure%l an ormu |n a anner[% rlng B dISSO UTOI’]
r

ac %Sé;&‘?ug LuBRAEncE B tt‘{% gg?rlc e 48 Brovidify Tordfibrs: 2
for BPTIMBTERRGHIE SSiRERA ?&%E‘Eﬁ th&%ctive drug substance. In
the prBEEH FAlFRRRILE 4 &P&@tg%stgﬂéea*% Hbt R e A EAET UG
- to yiiiPHERAIEkEcRVi® aRY WefRBAYY to any aqueous solution during the
MaALFSAEt X THOPEORESSr T RERCORTAOEITON PESR RIS RINYOS2006/000708
PCH/BX2065/00G4REmktursroresd)artturiimgletater was until now believed
“to result in compaositions with a Tower water content than seen after
Thifetegrapliranoi. of 1oAY SO WAS SXFEHEA 0 phoyidaethods for
maofypositngns pbtentialythaving lmrgenshelftifesthancamnventionatyutical
cofapasitiated and processed drugs. The water content in compositions
manufactured according to the 5 invention proved, however, to have a
DEVARECODESTRIF thomaracriey eN¥E Baagmsitions produced by means of
Wet ranulatjio Whl ula e was subsequently dried. Ver
G O e T e R L R
NP6 Hgétaﬂ?n faag i“t’%%@%%?é‘?‘&baﬁg@d? ?\f*tﬁ‘é“§éﬁ{é’*‘fﬂ§9aﬁééftﬁé°'”t'°ﬂ
of BYeFtE E61AFUSRIBRHS dispiayas T Fastiidvitrd' %%%I*Bﬁ‘?dt?”ﬁﬁcﬁff@ﬂ”tﬁésﬁﬁbr
impsaRAmE e FpRESI 2 thAPRETHetRE SEBLTAEE BRFEDMhdfibgIprgsent invention
theAEHgi SHPSRBER dSEP CEFRA BT AN SPEEANS T o THTIAaXEERt AfBrany liquid or
10 divsafuons Friudofohaitm/ s mestdncasise s oTWatemHtsirocesytisg from
‘advantageous. Advantageously, the described co-milling process is
economically profitable as the process requires fewer production steps.
Especially, is a laborious wetting step and the subsequent 15 expensive
drying step of the prior manufacturing method are avoided. Furthermore,
special requirements regarded dehumidification of the air at the production
facilities may be avoided. In a first aspect, the invention provides a
process for manufacturing an oral dosage form 20 having a fast
dissolution of the active drug substance in gastric fluid; the process
comprises the steps of:
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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 pKa
value less than 5.5; and b) providing one or more alkaline substance(s);
W18 % Hixing said active drug substance and said alkalinBBERAEE00433
by co-milling without adding a liquid,sand optionally d) admixing one or

more pharmaceutically acceptable excipients and optionally e)
c@napeessingsaid wikdtres <)o cipintee getadl et. 136uln ia ssopndtaspedcththé&wer
inentendgrovide s peveessfojrmanuiacturing anterabdasagesfexpected to
baviag adasigissaiutinarabthe:actyendreg Surstante incoastrcaaid; thenulated
PHAGRSSLOMPrIses the stens:ehia) PrQuiding B racive AsHe: dDsianerg to the
whichhas-a.g0)uilitnal R iempsratusardass than Qh¥owey I olnPhsitions
BM&%B'QQ%%W@W& %re%uagaw%% SRR AR AR BrRNIding ong-
&@%\% Kﬁgrb?e%lépv?@nﬁﬁ ﬁ)_:r Br%ge@. m %?9'9&!%@99 %estabnilty
W'%\ﬁ d'%%r' d&*r'lgér%) E‘é’{ﬂ é“%e?"f}! té‘rﬂ‘é@'kﬂg SRR 5‘%8;@ ! Qeadsg‘ay a
Fj A aCtIV r Iona I¥ e%ga mjcxt}qgacgve sui}stance and

tin v ro dlssoh_: o ut% Suh %&‘{ tO %each

Il e exc com eSSI
I e
dFitaEp Ry SR ATRRIBI BrOVEeS it é’%‘?rmtﬁﬁBf&&?ﬁﬁﬁgaﬁ}ﬁaf}%?90“5'
dosage form having a fast dissolution of the active drug substance in
fASACARRYShe BrieTPChRpTLE ﬁﬁ'@%ﬁﬁd% B R PrOVIRG BFP Sctiv/Ehe process
thugrsubRtaneecvRit Riepa Stasilty & rdebsteripeettogester|égs thasubsequent
Oxpopaiviy dnvind Nehydibeniorcragidiartiasapihodaiir eydthalt 5B e
maeidvieingcona or mmvedal kil sifisstance( $)eandae kimiring \saich detiVdes may
teugSubstance and said alkaline substance and optionally one or more
excipients by co-milling without adding a liquid, and optionally d) admixing
ong meMmerefharmacaitiicathsacee ptohle:exeipients rand-pptonatly dbeae} form
ROITHITESSHG Sl XTI eh e aativd) dRiG autrblatel th g detitmaspest, sheess
HVeRMiQD provides 4. process for manufacturing an oral dosage form
having a fastidissaldtion of theactivedrug sHbstancsin ggstrcipidethgerature
procass; GAMRIsss,ihesteRafy daRProyiding anactive dilg sUbSIaness; ang
Wh'“b{‘é‘%%%‘?ﬁ'é%% oM iemperatue- Jess than 0.1% wivin 0.1 N
hydroﬁh'o”c?ag'aqdor 5 &b %ﬁ‘a’s%'a%%é%% %'Ab an 58and, ) nrc%Vbd'QQ Mfing
or mote.a fKa cr]ngg o E%Q e(s E vmglg solubility In water o at least
d) admixing one or more pharmaceutically acceptable excipients and optionally
e) compressing sald mixture ¢) or d} into a tablet.

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 sclubility 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
¢) milling said aikaline substance without adding a liquid,
d) admixing said alkaline substance(s} obtained in ¢} with said active drug
substance, and optionallty
e} admixing one or more pharmaceutically acceptable excipients, and
f) compressing said mixture d) or e) into a tablet.



40mg/ml and a mean particle size in the range of 1 to 400m, such as 1 to
300pm, such as 5 to 200m; and 20 c) admixing said alkaline substance(s)
obtained in b) with said active drug substance, and optionally d) admixing

WETE6"METR pharmaceutically acceptable excipients, and e) FSTPiy43s
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said mixture c) or d) into a tablet. 25 Fhat is to say that the process is
undertaken under dry conditions excluding the use of liquid. Such oral
dosagedasmsand preferablyirvihedorpratassolid-anasemisgalidotal dosage form
apaes aspeckdhedn\ientiondprevides singenesal lelms; anoraldosags
fermwith gdickegelgase of the active ingredient in that the oral dosage

form epmpuisesthe Activeidiyg 3e:shbstancs asdelinediRerainiiLrlesgerature
physigal ¢aatact with Qng of 'R%‘?‘d?’cﬂ;‘f%ﬂ@ &H@%ﬁ@&ﬁéﬁpl&”\%lgéﬁg‘é&”ﬁ%n 5.5; and
aspe%t!}r%r\ﬁ%gt%%&QW&?&%&G&%QB&&&?Q’%@efe'” obtains the oral
053%5 rﬁn‘?f';%‘eg ds'},% fuheas asgogucés%g%%%tﬂ(}@ QVQLQ%%G‘&%JPME”%?] DSicnally one

furth 10 er{n% 0) IL}/t 11 hqus? Em(S)US SO n IS
orm

avoided quring the manufactu r|n a prov ed
go)sa[ mix! ? ime or ore o] ar aceutsc acce% gle exc; lent and optionalty
compasitions stil ‘as

have 2w
compBLitBHE SSFIELE %8 BAPWER- @)rﬁﬁﬁ aﬂB a\t/aetﬂ? Surprlsmgly as
demonstrated in example 10 that when batches produced by means 40 of
EOMANAG ARERETcSrRpAraTFRAtRIBULT TS RIRSEIEY BiPtHESHE B9 an oral dosage form
Wt arata iR ApPrum éhe aftha e HarieA Wdlcd Bt Grith@wanse
reveinesspiectigesofithe manufacturing process, there was a significant .
improviernentiivs stalitify <of thee ol tChess mmantif aetured! byilito amitlinmgy tarhperature
mechamisimofithé&dmprovenent yarstalility dsidot tiadlerstoediia Betaitdub.5; and
withotj peinigitipited doracspesifictheontibis o niarmplated ibiatytheWwmpact at least
of the4W3,/20Q6k00 02258 BETHK2005/000435: 6rgranutation Hathidhincaseoum,
of wetgraguiatiopoaltersdhe crystal structure of the active drug
su bSt@n&ﬁnﬂZmé @t@@ﬂ%@fs@m&m&a@rysww@@sm%@algg;@la@%rams
compggitianse PiRAYEEd-RY,co-milling. By the present inventor it is
therefpre shigoesied owithoubhsing mitad to-this dhe v thatwhen
contag)tlg%r%%g% Q%tggg&gg}dgjgsapﬁggt%g\%th 5 lornoxicam, with a
granulation liquid the drug substance, in this case lornoxicam partly

olves for u quentl to soll |nto a Ies stable form. Thi
e I B R R e
a%%ve dfugoéﬁ S a ik p%aml fﬂgt seraBrﬁy r&stiits 8h orno'x?c‘:"ém
it is concluded that thls process will also be advantageous for other drug

L BRRA RIS PE G H s YRR NI SATCire LG oL R ER AT b a Tt auick
TFIER 6 BHCBEARA NP WSS iR S At SriATE SoRmR STty i B ErbadiYe dru

%@ﬁ@ $p 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 agueous 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 leve!l irrespactive of the manufacturing
process, there was a significant improvement in stability of the batches manufactured by
co-milling, The mechanism of the improvement in stabiliity is not understood in detail but
without being limited to a specific theory it is contemplated that the impact of the



where co-milled compositions were compared to a batch produced by
means of wet- granulation. In this study the degradation product of
lornoxicam, HN-10004 was chosen as 15 the stability indicatin

Wgazrogfh%}f]e?‘rz.gln this instance the co-milling was performed by %(SQR?S?SAOGMSS
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ball mill with horizontally moving sphefes. It is, however, firmly believed

that the type of co-milling will not influence the stability as the decisive
faetordorthieustabilinpésoivivettaer noletiot tiemctivecorsigl stitystarscef ighe active drug
eoriiacted TWithad geaivnlatiorysigudruOtiverdoesmitlinggrocedures agmpesitions
destribedhheremiare thetrbfore:sds isvitablet ROt the startirgtpointiofuihecing
test@etiochithe svatet-conient obthedablets-weserdetermmeskmbhetrated with
water:eonient-of alcampasitipns wag:0p thessainsg levels vith atendentyartly
afsthe batehs eduesthby, waligrantatienstahadewsy, imwales-8aBIE€Rrm is likely
than theatwaather cceranestionssthintl BYWJt haskeen el knowRthatom the
hesahilify-ehlornaxican i 2a¢mbination WibAR AlkalineSURSIANC& iShe

claselielated foadowrwater contentinihe. tabletdnhe stahiliy study
{Qgg%@g#%%% Jested at several test points over a period of 6 ‘months as
appears from example 10. As the stability indicating parameter was in

%an{wle V3 1t0bc,:ih€osen the decgrm%g?rltiagg r duct HN-10004. ﬁ%@]l test e 10
po‘ia'n Shive %r’r%oaur'mf Sfﬁﬁdfﬁféﬁ‘i w?tt e batcth ncl)%/. %x? TGEIFEN T1948p" -
USRIy T I0Rr P Hebatam RIS 58 RARTGPARYISRER)S AT 4
et i it LAnitlhs BrarmetiR Bt A B ara Qe Fhosen as
fBeaSS%’*g@MF@)&@W@HH@%&I@FS‘F&?éf@&ﬁﬁi@ﬁ?%é@ﬁif@‘ﬁ?ﬂéﬁtby means
fHat thlk Wbtdfaheraiebatery RasaNRerivatdResHeeri Rl the israitHgt the type
poat @MUt GFTHRRIDTGLSIS RIS 46 Wier SRRk il éer Progtritility is whether
showitit thrdtvdettompdsittonatikeyplaied eNbraatrthe ltice bfydodbitiordrmiliing
tivecarbired @ grasuibtadhbatiches. tYerfsugsismglythe co-milling process

thus leads to a product with a significantly improved stability irrespective

af the fhigheg watelocamast: Yecod G06/080228RmT HDHG2005430 0435 détermined.
Thewasmiling frecessinas desrensitaiedwithierrexicammas:anmamelof the batch
sesiacs, ABddrisumest kel iHial this.pracessillhs suitale darepther
@&%@s@lm&.sup@taem -h§§6@e@lf%@l}%9§&@ﬂ%&@é %t’éﬂ?ﬁ?@%y f&%@ki@aﬂdm

whase dhenalkaling subsiance il UncioR9sa-Aissoliion Rickaddhe in the

co;milling process is particularly suitable for active drug 5 substances with
stability problems. In suitable embodiments of the invention, the oral

gno §1aeg§aft%rtg L)Lé{rjt r?/e{h(‘%(-)srpat}):lilﬁeswgs Igsqgfﬁ ’a%@@gr%@gse %irqt%rg\lf)e?rraoggeriod of 6
conventonal mariactunng progessere Qa%%e[?&tm&‘?;é‘tg-’,ges&%tn%&er was in example
10 chosen the decomposition product HN-10004. At all test points the amount of MN-
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-
granufated batches.

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



WA r"fﬁ%rosoope (SEM) with sufficient magnifying effect
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to aqueous solution during the manufacturing process or pre-treated with
agueous solution 10 before use. Therefore, the binder is not present in
swelled form, as may be determined under a microscope, e19€a scannin

ng&sm 0435

understood, that the manufacturing process and oral dosage forms of the

15 invention may be characterised in terms of type of therapeutically
dotive-substamcesstypesafeatkakivetsubstanceoriixmgpprocess andstihece, and it is
et hingyransturesof rthe sa ctivien 6 rigr siib stancecand iatk atine s shostasc 26 drug
guisle cliss ahatiopiefithe @ativedonig rs b tareen i saeidit 5o Wlichn StabHity

ektbriberapestically activaidpgiedients Jhassiaspactsimitbesdiseussgd

nghe following: 291l $erprembodiments the manufacturing process and

the oral dosage form of the invention may further be characterised in

ﬁ@[}ﬁa% et@?h B&Q%@%QE@Q@M@%@Q t@\@zl%‘%i Eogagg)foﬁ#%%f:QH rises & binder,

Sipateoncaye @Q%egoﬂ\fgmsng [T, AP, N3 APREE: WA precented
OOG/OOOUOSZS% U I nui%ctur R%?éJctS re)%gg wit ueous solution
e crel;eunt eg ;r)rpent the O mnl'ﬁls re B% swe]llgdtboergrocess %e?c[(f)ete mmed

tsed an . overview o fo 08 equ men

%&%%B@%%%E&?ée& Hefein® $\'7|8 %F%%‘eﬂl C%MIE—‘?S'FEeS%@&an Byonifving

#&%ime of impact Ex. co-milling milling equment

equipment/parameters equipment Roller Minipactor~ from High force

Bt it BnecEdPRpabiisriie el S RaEEKIREPCesE BRA ARt BPSTerc e SUEIR

By dedenPrerdssemjrteeifitg T2ALNEM than 1 min. AG. Rpm: 2 Sieve size:

4.0t408 ahrreGabusicely 28 intnauBalbnaill, Struers ball mill Low force Long

timéeypElohmgktited p 260,400 rpm 1/2-24 hours moving spheres sieve:

« OGpirmestreBalrmitheiths HritschiPulearisbt e dleddnoofesbst Medmh alkaline

timeudsherizontally type 06.002.00 5 to 30 min. 3

« quick dissolution of the active drug substance in acidic solution

o stability of the therapeutically active ingredient.;

These aspects will be discussed in the foliowing,

In some embodiments the manufacturing process and the oral dosage form of the

invention may further be characterised in terms of the process of compressing tablets. E.qg.
for & 10mm round standard concave tablet a force of minimum app. 4 kN is applied.
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moving spheres 4 10 Mechano fusion AMS-LAB mechano Medium force
Medium time 5 fusion unit from Time: 3-30 min 5 to 30 min. Hosokawa
e. Rotor speed: 1300 - 1500 Temp: 20-45 C Milling alkaline, - - 7

d%?ﬂ%f?loé% Simple mixture - - 9 5 Examples 2, 3, 4 and 10 FEEIER§03/000433

co-milling provided by ball milling wittg horizontally moving spheres. The
alkaline substance used in example 2 is trisodium phosphate. Two types
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Simple mixture - -

Examples 2, 3, 4 and 10 relate to co-milling provided by ball milling with horizontally
moving spheres. The alkaline substance used in exampie 2 Is trisodium phosphate. Two
types of binder is used; HPC and VA 64 both combinations providing a fast dissolution of
the resuiting 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 horizontaily moving spheres. Similarly to example
2, two types of binder is used: HPC and VA 64 both combinations providing a fast
dissolution of the resuiting 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
excelient stability compared to tablets provided by known manufacturing methods.




milling effect, tablets were produced with lysine or trisodium phosphate as
the alkaline substance in example 5. Furthermore the batches produced
with a molar ratio 15 lornoxicam:alkaline substance of 1:20 was compared

WOithoBaIAEs produced with a molar ratio of 1:40. All batche$ ﬁTéB dy00435
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fast dissolution and the molar ratio hagl no impact on the dissolution rate.
Finally, a high force combined with a short impact time was provided by
rolleheopapeaiction, c20rifliexalwple @ thbdetswe e provie eddoy mreéng bfpact time
Minipactoridtem iGertais Msischingngt [P egeasseAdgrtées rgeAG vsmpathe co-
atitatine:suhstaicesansacizig phosphate-omlyginea Batchies. Weeetablets either
prackced aged ombothetseaallianck large, meanrpasticla size aidhecaiine
alkaline-substange Al batehes: showedifash dissalutianandhecpadicie
sizedidingt,seen o hays maairs impast with s cor-milling methashiéa phosphate
Qterpatvely the flosesoutact Hravddad v cosniling, ca be egighlishgdtvely.
QXJE' R @8 W%@@?&a‘@é%f}%kﬂ@%&%ﬁ%fé?{e%'giﬂ'BQQ OF size gave
C? %EIEE\Q&EQUA ?ur%;os]:% g}?gé%\%ﬂgé?e@%@%% rv@tplm éﬂ%lser particie

sequent ta ettlng w ere abletting provides a high force in a
short impact time. 30 In example 7 lysine as the alkaline substance was

milled in Hosokawa Alpine spiral jet mill to a mean patrticle size of 5m
BB 0 T T PR A o S B R e o

H&FHP%?W%%&?R’SE?U‘%%@ 1AL PSR ‘%PiB\WéH%ﬂ’a&ﬁﬁ%&u&ﬂ?ﬁp%ﬁ&ﬁ?éﬁ?ﬂﬂka“”e
EXEFHIES Tt RAUBREIFd EW TREeRREF & RESHARIRT O tre Wl G Mg 2o
Substfice AsgiamherEiaT e alkafine s GSRIEd Bita PARRG predetmdnyiBr a molar
tihaEicaiitaling. fibwtaies dalovrsof & disaapraasiontime rdiRstsep had no impact on
dheerigsivalyrarsiet-granulation, as is described in the prior art, is needed

to provide tablets with a fast dissolution. To demonstrate this statement,

abigis weke precucechaeconding tdhamypiart téaehiag fecgiddP B240é2800 paction.
EP=46r110 9534 namely ihedae g rasstatio mpipeass” rinvithadisti@schinen +
weliRg-sieRecHhis Aexparimeantisdesaibet amn aresdriai biexample Psine.
andRsigseandiihe aanpia, 1be sepkilingdablsisehaveranHiaceepiatie
siouy disspiution. WID,2006{0002.28 RS HERKLER/AWE3D M e size did not seem
%qmg%y,[%mpgﬁg g@mgﬂgr@@gg@t a fast dissolution is provided

by co-milling of a therapeutically active drug substance having a solubility

%té?oa v%m&er%%% CE%HS&S t&lﬂﬁ'eg Es%cé{"{}{ ’RS’&M &89495'&%1%‘%9 an
al aﬁmel?stﬁi%)nce essé;[ an 5 r co m an alk ne Sya %lﬁ;ment
?‘ﬁ |on i a mxtur g ogwere

leﬁts an
R RITFHE Mcgle & o swér%aag%ﬁ%gﬁ hifere the

5?1?5%‘8%&1%@3?1%8 %gﬂ R iitidg '&%’Ed THiRY t6tRe methods described

In example 7 lysine as the alkaline substance was milled in Hosokawa Alpine spiral jet mill
to @ 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.

or o

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 dissclution. To demonstrate this
starement, 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 detall in example 9 and as is seen in the example, the
resulting tablets have an unacceptable siow dissolution.



herein for subsequently to be mixed with the active drug substance,
optionally followed by admixture of other excipients for subsequently to
be compressed into tablets. 10 Finally the fast dissolution can be provided

W&}O%/ Hﬁ%‘lg of the active drug substance together with an ARA(HE2005/000435
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substance and optionally together witly other excipients followed by

optional admixture of even further other excipients and subsequently
follawed by, cenepiegsiagithe neixtiwetof ingredidmtsunto tabletgddbby co-milling of
7 hesapeutically activeiingradientts psincipiesanyiastiverngrediemiratire of less
gharactesised byohaving apeaisalidbilityhacieic: spiutoBsdMayRS together with
Brogessedny dhe Aboyesmentionst MANLIRGIHIRIPREESSHIPRIGEriR: optionally
HnRieve dhe-dissalytienin acidic selwiptuanesthus ensuring fast absorption

of the drug in 20 the upper gastrointestinal tract upon orally administering
WeresiRg FRRORNON L AGCA NG I0 N F-BrESERLINY BN RERAC B cribed
kr% edl%Pts,L rg&ﬁ%@e% tgfa[llyxégw% %mewqrm%g%né@'%w AR Schowed by

rOC g.C X ntsaf%r 5 Xt! Qng 9 eSS
)8“{% w?v Alte r{ja?lvely defin 5‘ fhe \fherapeutlga‘?lsy actlveéfé
c_omPound has a pKa value of less than 5.5 in that such compounds are
e kﬁB@vﬁ%dﬁP&é‘&r\% FELPR ARG LR BN FRIrRe Afidre Sive BiRance
RgrERRERTThA) BETIBRFBPRIBABR AN 16 thEGRUE iR SRR SHRIERrRfllowed
BN AittatisElb Baifger ik R BRI B aR RIEN R NSRS e b FRIBIEERY
spiamagrogche NBetAheAjoatg bt det?e titig substances mentioned
are weak acids, i.e. substances which have a pKa value below about 5.5
Sthetvemtey!ly rraveangedEiom about 3.0 to about 5.5 or in a range of
fropmiabputabDagiabout &i@nincthisderssttiphivtanshe meoitioiied that dic
theupla, ralyenfoplernaxicamiie about-henfonaapraxeacabogt @2 efarin order to
indemetatiniaboutiod.b, faribopreien aaaut.b shandfomacaiyisatioylie aeidirug in
ghouh by Matmauetinactive: dpig 3Rsybstanagsikertkoseumegiionedsition.
above generally have a poor solubility in media having a pH below the
RKR I8 ASARLXAMRIEHhe-Saluility, of Joraaxicams aha-aid i) NAE!
IS dessd %tﬁ%ﬁ &o@%ﬂc@%@lﬁkrm@mg%wr%&qyg HiuGility in 0.1 N
Rbianese Jke eeviaicrie s, NHaMeANBALBARIOE Hitcoly active
A ed %sSlaJ REDGES: o‘f-"@ls%ht %P ﬁ“:%%l%d”ﬁ%o%%%dﬁ&é’%F%ra%q(%wn to
rsscfslve temsQer ure t%@heagtltvee t gegu n?tr?iQC%elg tnned as
s%ntescrl on 8 usemynmug Y Exarml
%8r§mé’u T R s'ﬂgns ar%ce*at era%%ﬁceﬁ?y a(’ftlve |%§Vreea S ang mPles

é’uﬁuééﬁlfa{&’ﬂfea@o?ﬂ B GaRE* RO 2006/000228
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A majority of the active drug substances mentioned are weak acids, i.e. substances which
have a pK, value below about 5.5 such as, e.g., in a range of from about 3.0 to about 5.5
or in a range of from about 4.0 to 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
ok below the pK, value. As an example the solubility of lornoxicam at a pH of 6.1 N HCl is
less than about 1 mg/100 mil 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”.



Likewise, the term "pharmaceutical composition” is in the present
description and claims used synonymously with "pharmaceutical
formulation”, "formulation” and "dosage form". 5 Relevant examples of

Wgc’t‘?\{}@oﬂpﬁéssubstances suitable for use in compositions accdriBiafieo043s
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invention are in general weak acidic substances such as, e.g.,

paracetamol and/or NSAID substances like aminoarylcarboxylic acid
derivatives like e. g. enfenamic acid, flufenamic acid, 10 isonixin,
meelatenamieracighmeferarti acichawcomiflisnates nifteenicdasidipging and ciaims
telfe samic, acidsiarylaceiicacid«ernyatives like .0 raceatafenas,d “dosage form”,
acemetacin, amfenac, bromfenac, cimmetacin, diclofenac, etodolac,
fentiazacxghcanetasineindQnaethasird@nazolac: metia\isie-a8eithns according to
PxamelatinepiragelrcaRtegipelasinsaiindacHaramige i tetaedining/or

g Zamepiac..afiylcarboxylic acids like e.g. ketorolac and tinoridine,
arylpropionic acid derivatives like e. g. alminoprofen, bermoprofen,

carprofen ARKOURIAIeD. [ERbER, Jeneproien, IROKARIOlErenaric acic
flurbiproyen, 1ou Jc?ff%%m&'é’% { X80 &) %‘?@@!&”g%%%@%%@: rﬁ!ﬁg&%%u, and
oxaprozin, granoprofen, protiZinic acid, and tiaprofenic’acid, -
pyraztSfEQQﬁ%éce? . epirizole, - pyrazolones like e.g. benzpiperylon,
‘mofeBUTAZE R Sy BREABIRBISHE; O pRETIBURR S8 S FadiitEH A oRg mrenac,
salicyii® BEd Fer S/ ke e g 2acsififios Al RESts Ralitipeesgin. lonazolac,
benofyRaRY MEAstRridAAR 2fEd AR IR ARIR SAlRY Tt Ifsfte tiaramide,
acetyl@nyTate) higfpeRiAte salicylate, parsalmide, salamidacetic acid
and sidsgabexylthZirdtarboxamidelsdiRadkt oaApiroxicam, droxicam,
fornorizénTepineioRidaEripitiet dke, ar nowicfen. btherstiken, carprofen,
bucilldeminestotrmo|tamie,fbunadizof diferenpivariid el ditédzofseniorfaziene,
30 nabumetane kaiopesutidexppocfaazong paenivastinezanpiropictm, (emizinic
in thestarmef ta:herasyciedextrin complex), wherein the NSAID may be in
the fosmeebiaspharmagcautiealy acceptable salt or a prodrug. From a
marke} RobM afview£spesiaby dnadollowiag NaMD s@padRtetesting:
lornoxican 32-didofenasHrenesiide, ibuprofen, piroxicam, piroxicam
(betagyieladextiine AARIEIe KEJOREOIERHENANICATL IRIQNICARY, benoryiate,
tolferayc.Acl DrARIE SAAR: ACecilenac pomeladi. JARUMEIANSne
acemgacin, prniflimate. Melpgsam. I alen, dgprofenic acid
P ro.gl rl%%:tr?' Céra]l‘bmea%ri]&rm&?aaglo.’arer?}lr%%p?rg t%rcg)x%%h%?!g?fg]fg‘(rigécma,%%’foxicam,
sulindac, E eny dutanzcg(rilcea,menopro en, tolmétin, acetylsalicylic acid,
dexibUprorén afid 4'%{)%armaceuticallx acg_egtabl, salts, complexes and/or,
g madiz

Prodrigs aNEHA L BReraGr ome: P ‘

n, diferenpiramide, ditazol, emorfazone,
nabumetone, nimesulide, proguazone, 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,
diciofenac, nimesulide, ibuprofen, piroxicam, piroxicam (betacyclodextrin), naproxen,
ketoprofen, tenoxicam, meloxicam, tolfenamic acid, bromazepam, aceclofenac,
indometacin, nabumetcne, acemetacin, morniftumate, meloxicam, flurbiprofen, tiaprofenic
acid, proglumetacin, mefenamic; acid, fenbufen, etodolac, tolfenamic acid, sulindac,
phenyibutazone, 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.



In particular the following NSAID's are interesting: piroxicam, meloxicam,
ibuprofen, tolfenamic acid and bromazepam. WO 2006/000228
PCT/DK2005/000435 12 Other relevant active drug substances ar
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e
- %X is an abbreviation for cyclooxygenase) inhibitoprgF‘I”ﬁ?é%ﬁ.ﬁ]’.m00435
celecosib and flosulide. At present, th2 most preferred drug substance is
lornoxicam and pharmaceutically 5 acceptable salts, complexes and/or
progrugesvtinerecfy sdcloas esterstheectP XL iOXICarm ptdydyEpredent in a
camposjtiorsaccondingdaitbe. nverdiosiasrhésoliddrug substance or in
combination with other drug substances such as opioids or triptan's.
Relevant examplaspefreplaidi supsianers-asadnarpbine s hy gramerphone)y
£0dsinge oxysodangetudineedone:-methadene slevosphaned, tentanylornoxicam
QHQr@qﬁfmm’nbéjﬁgFQMn 10dadraies @@@W@ﬁﬁié@@%@'@@e drug substance or
hvdraghioride andmeperidines Relevant exampiesieliripian substances
Q%%@%%QQRB%EH%ﬁ&@%ﬂ%gé@érmgaﬂhiﬂ@rﬂgm@%rﬁ%ﬂg}r&%@%,
SSHRaD, ﬁg@%téé%t&%, zolmity ﬁ%{‘s%%%ﬁ%%&ﬁ”f%ﬁ@ﬁ{ﬂ mj%jgn%%ﬁﬁﬁe‘m%%hanol
& Quick fElecse compdsiion o the preseinvention cludes ah 15
NSAID Stbatance 48 ,t%er}%e}"atpeu{lcaia active'ingredient, the amount of.
ﬁ%éQ‘éad}F\Fé‘a‘PLPd?%ﬁB‘"srfSF?é‘eSEB?r%%eénaéév T HSMAL 0 Sbott 1808 fng by - P
(PERGTR SRR e OREGe * FORTT Ry EBIRATPRBIAP L aKAAIER™
amounts of pharmaceutically acceptable salts thereof. The dosage form
Eohtaif$aatapprop AE EnTREtt6 PBvitea SUBSARRET ByBRrHtciudes an
Nevdbairstastiecs PG igrerted e amuaimeird BtiBaRvNS ! the active drug
adthvenisgretieneistiom oxicahto Bhis He§ Isna ek altidApKaségdthians dosage
&%) aret hargsol ulsiliy snudv I dtHElass dhah0mesaniicaivd:iseprane 1@ts thereof.
Degadatiofoimthepriesence pfoweater aTe te b enoydef degreidatialy ienuivalent
preseace-efffyeater is dependent of the presence of excipients, such as
alkaline substances, and are in 25 particular dependent on the
Mantacidring-BENGeRs: 35 Wasdemonstratectiethe Reesent ispesifisatianis drug is
3 hedlissolutien rae BhAR astive didgsubatans® mayHortber derabfestady and is
bt Pasticie.size:tthe dig subsiange TACCRIINGL o IRGRSIIAUN presence of
@9@9@9@@_@%9&%@?%@%@9@@ 30 AGtive ArUg-sURSIANCEMAYPES, and are in
%%&%{as#%égsﬁdmegmﬁg%sﬂQf%@e&l%g'5%%?5%99@38&@%&%6@@% present

|gtcri;f9:léy§8rq can be determined by lasér diffraction (e.g. using a Malvern
Mastersizer 2000). The particle size distribution is calculated according to

the Frauenhofer respective Mie theories. The s le is first dEis rsedin . . -
R R 32 SORE e TR e N Sl o Ry e phact

8780 5 AR e SEP D M he S bt YURBFASE T s [ty e
SR iih BECLRA R AR S fitd ahatBERiAY it Mt S BERHf! errg distribution. The

particle size distribution can be determined by Jaser diffraction {e.g. using a Malvern
Mastersizer 2000). The particle size distribution is calculated according to the Frauenhofer
respective Mie thecries. The sample is first dispersed in tenside solution as pre-treatrnent
method. Then an aliguot 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 ultrescund is switched off.

Typicaly, 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 pariicle
size below 100 pm, preferably below 75 um, more preferably below 50 um, such as about
40 pm. In some embodiments the particle size distribution Is such that at least 95% by
volume has & particie size below 32um, such as below 20um or most preferably below
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suspension is circulated through the measuring cell. During measurement
the stirring remain active whereas the ultrasound is switched off.

ically, the particle size distribution as determined by the
gé@ Pﬁ tloned laser 40 diffraction of the active drug subsTErdBRRIEUUN433
that at least 90% by volume has a padicle size below 100 pm, preferably
below 75 pm, more preferably below 50 pm, such as about 40 pm. In
some emboeirmentslthe partiel@ Sizecdistribstidruissuchuttatiat least 950/ by
yuveluse hasiaparticlesize betow 32m, such as below 20m or most
preferably below WO 2006/000228 PCT/DK2005/000435 13 10m. In
piberembodients the-padiclesize-dspibutionis suchthatat leagk 809 not be
&!aé(&%”b%é%@%a@l@af ficle $izeibglow Q- HOWEYBhARMAPEe invention, the
sndersiood,0s Hse.t eagyﬁleé@féagt%ée«egmgem%w BeeSiraction,
praciically acceptable. Shus. i sill mere Jnigresiing embodiments of heove 0.1

|nvent|on the active drug substance has a particle size distribution, as
o[gtermlned by laser diffraction, wherein at Ieast 90% by volume of the
active drug substance has a particle size a

m. 10
CHiBBAIENE TRl i pRAE Loe B 05 (i ”31 c\fﬁlfa“i/h §he mean
PAEYIF HaTHEIRtET raé]a?ré%%”énsé%ﬁ?etﬁ? gl?éﬁ‘ Qgrff?éerﬁé%ﬁ fitd % Bze
BiParPafRaM NS IRAAMEEIES TRE MBRRRisiradia BREGE dirddratisstglermined by
Barticifrarsivibatidrgersthibre by raserbffiitibHt LS AbEipadicpbde such that
YWherdirbthea disteiverforber tie p aRtel 65 threrstiéHeahare @@Wb%é“ﬁﬁftﬁ@l’é@e size,
are whoei dnel BEYH ofithaspdticie et d befdwthe mean particle size, 15
and wherein the distribution is determined by volume. Alkaline substance
Agastatedhdtyeeral dosage form of the invention should further comprise
anhsalkadingesubstapss: thimconsidereddmpsrtant thattheatkaliresn alkaline
suhsiapcaissisopbysical sontashvdtar 24 the-aek v ithiag substasceicauchhtact with
as lmexicagslbistheughthattheralkaling substaneeenrablesialine substance
MigrRenvitRrBsntaeWnd the active Arng sHhrtanee 5@ as 12 aldiieéns dissolution

gissoliion Kf the astivedrig-sHbsiRReRINaciHin SEUHINS WNRN I exposed to
§8&§p§b§;‘ﬂ%ﬂ is-heing exposed to acidic solution or water. 25 Typically the
molar ratio between the active drug substance and the alkaline substance
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tetnivER e aieifiecRIbEIBAEE 98 HisaNe iy SrieRIGE  substances that

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

Accordingly, the term “alkeline substance” includes the corresponding base of an organic
or an inorganic acid, such as providad in the form of a pharmaceutically acceptable salt of
an organic or inorganic acid and mixtures thereof, crganic 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,



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.
35 Accordingly, the term "alkaline substance" includes the corresponding
WRLLEoEP %Qf"fsorganic or an inorganic acid, such as provided inPﬁQlF&%ﬂﬂyfg‘g’%b
pharmaceutically acceptable salt of aitorganic or inorganic acid and
mixtures thereof, organic amines and some amino acids or derivatives
thereof. Typically, the organic or inorganic acid from where the 40
corresponding base derives has a pKa in the range of 4 -14. WO
2006/000228 PCT/DK2005/000435 14 Relevant alkaline substances are
lisseatdnttalbleirk: sboEabled atdStsafalkatine substances Substance
5 BameplesiSticiuke ipteaduSatised£arbonic acid Di-sodium carbonate
Na2CUTH, dB:an dearbonaleg Aigizaydrogencadigialgs) and DUdiUHkax
G RONRE RRSRERTC AR SHRHELYHIRETT NaH§ O3 6:4-tphospizates
%Qggggg@scg{gonate hydrogenphosphates). | Soluble salts with pKa-
1

%ygnlggcr _Qagpﬁ%ésa ‘;48' J§§ %{rgﬁ% % {églla}%ﬂkﬁodium phosphate Na3F_’O4

4 Di-sodium rogep--Na=HPO4-12—ph sphate-Salts-oforganic.—_
ic d< Sodidm g\cetate CI—%?&'%RP& R With pﬁgt\%ﬁjes from 4 to 134
odit-cirate CEH507M83 8" S odium maleate C4H204Na2 6.2
SRR RIMEPRETaH204Na2 4.4 (trans) Ofganic amines Hydroxylamine
NRIYRR-F 8 DIy EmineSCIHMECHEPRA L Triethyl amine (CH3CH2)3N
¥8'geH{araZine NH2NHZ 8 seheginbeeniBi INGD8.2 (pH ih saturkted
solution a 9.8)

Di-sodium hydrogen- | Na,HPQ, 7.2
phosphate
Salts of organic acids Sodium acefate CH-COONa 4.8
with pKa-values from 4
to 11 Sodium citrate CeHsO-Nas 6.4
Sodium maleate CysH-0O4Na, 6.2
Sodium fumerate CiH204N5, 4.4
{trans)
Organic amines Hydroxylamine NH,OH 6
Diethyl amine (CH3CH.)-NH 11
Triethy! amine {CHzCH3 N 10.8
Hydrazine NH;NH, 8
Codeing CigHo NO5 8.2
{pH in saturated
solution = 9.8)
Amino acids with pKas- Lysine Cel1a0:N; pKay: 2.2
values from 8 to 14 pKa,: 8.9
pKas: 10.3
Arginine CeHiaNLO; pKag: 2.2
pKas: 9.1
pKas:r 13.2
pH=11.4
: (100 g/L H,0)
Histidine CeHg0OsN3 pKay: 1.8
pKax: 6.0
pKas: 9.0
pH=7.7

(10 g/l H,0)
* The pKa-values In this table are approximate values and refer to the pKa of the acid.




Amino acids with pKa3- Lysine C6H1402N2 pKa,: 2.2 values from 8 to
14 pKa2: 8.9 pKa3: 10.3 Arginine C6H14N402 pKal: 2.2 pKa2: 9.1
pKa3: 13.2 pHz11.4 (100 g/L H20) Histidine C6H90O2N3 pKal: 1.8

WA EHEBKas: 9.0 pH'7.7 (10 g/L H20) * The pKa-values N THRERIBI00435
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are approximate values and refer to tlse pKa of the acid. WO 2006/000228
PCT/DK2005/000435 is In one embodiment of the present invention, the
alkaline substance is a salt of an organic or inorganic acid or a mixture
thereoértheiprganie Kkiparganic agiddasta pikalinthestange i0b4aldof an organic
preferably wrtherrangaokaierds, ahevep=more prafgiabledn Hae sangedthe range
dr13,H prastefprakivdndherrange 08 8ol3: sheh ariRtld  sueas.2-387-13,
SeN RS 9-kAIn deSAMR eMmPediments:0f the presentirventionths: o-125.
alkaline substance is a salt of an inorganic acid selected from carbonic

Acld,pL BE%%BFE%HE&&'%@HP&Q& HX%F%‘%%@VQ&Q!& easqgscgﬂlléqéoag?ﬂ%f an
.RQd?gﬁ?m %c%é‘odfpc}’n‘%' ré’a‘%BQA‘PJjQ%SQP S}%% 18,dn sucﬁosp A DA DS i

% S egma s;ﬁh an anion se rom qﬂar nafe te an
H drogé/np(ﬁosp ate group End° ast ké;tlon an earth 1 metal selected from

sodium, potassium, calcium, magnesium and the Ilke g. a salt

Bttt A ahiBh SA SR tB3 R A 22! eﬁ*ﬁﬂsﬁ’% §EEREfER Phosphate,
YR eroRI RNk ICHP, 3G %thfé‘aﬁ&ﬂcaﬂf%ﬁé SibFeRRergamcodium.
AR Y B | G T ARSI AR Bt SRSSUGATHpTID B rpHBsiEtsd from
&R tritRRdiurR pIRssphitEoTypleamy, Fyardgertarbenatissalts are not so
feasible because of the effervescent effect unless this is an object. 20 In
Vetisomdenibbdimeritsofbtieagie sestl iqteahtion thiesatliatine dubstandesedium
iavsalt ef @ s prgamoduidsdtie rorgaosichatid Heikgise lected dromtcitkteagiltls are not
snaledibladiealisacatibacitbrvEbatrisdifesaynidsenein thersaltidras an anion
selected from acetate, hydrogencitrate, citrate, hydrogenmaleate or

malgalend ypicallyndhe salef@aserganieracisl i5-SadHIAE substance is a salt of an
organic acid, the organic acid being selected from citric acid, maleric acid or acetic acid.
That is to say wherein the salt has an anicn selected from acetate, hydrogencitrate,
citrate, hydrogenmaleate or maieate. Typically, the salt of an organic acid is sodium
acetate, trisodium citrate, disodiumhydrogencitrate or disodium maleate, and preferably
trisodium citrate.

In still another embodiment of the present invention, the alkaline substance is an corganic
amine selected from hydroxylamine, diethyl amine, triethyl amine or hydrazine.

in still another embodiment of the present invention the alkaline substance is an aming
acid such as histidine, lysine or arginine.

It is further contemplated that the alkaline substance shouid be solubie in water, such as
at least to comply with the category of being sparingly scluble in water: 1 part of alkaline
substance can be dissolved in @ maximuom of 100 parts of water. Preferably, the aikaline
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 i 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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acetate, trisodium citrate, disodiumhydrogencitrate or disodium maleate,
and preferably 25 trisodium citrate. In still another embodiment of the
resent invention, the alkaline substance is an organic amine selected
ﬁ F&%ylamlne diethyl amine, triethyl amine or hydraZ|r{)é:%B]fﬁogﬁ/l‘?%433
another embodiment of the present in¢ention the alkaline substance is an
amino acid such as histidine, lysine or arginine. It is further contemplated
thatatiengikadline sabstancetshbakiobe sakdlenimwiater esgete dke aoksaghtoical
conmly baithethelcategosydofdeihgsparmglyrsoltitsenmayatesolapastaphieve the
alcaltnen 3bosuisianeatcan be gissolvadsinpayaaxirumeof T0049ars=ppropriate not
wades. iRreferalhpnidhe aldtinessuhstance shoyld beseluble mavaiennk substance
pariahalkabnepubstancris disslved in A Mmaxiabumn:at 38 Paitsptwater:: o,
Futhermore 1 ishendst Be-pindarsiopg that the alkaline substance should
be provided in 40 solid form, such as in the form of a powder, granulate
E;SQ%U“% ErReesss-mentionsd, thepventes pracess ipetidesalirste of the
3 ﬁ&e LXIngt Qﬁcécf VSQQ{Q%S%‘JP ‘?9@%%”Qe”é%p%'é%@!lQﬁa%‘{ﬁé‘%%%%we mixing
Ut IS Inten% %X\n%éz%/ eC amca ! C%%é v\(r\l\eﬂzoeiR%S cg)gec?m gamcie

/DKL portan y t e saléi mixing step ne objec
?nealy 5 ensi the close physical contact between the active dru
g
substance and the alkaline agent so as to achieve the desired

HRERSENAYo it St A BRI rEetHRETGRES PASIBRr UEHESEE Xy et addition of

AP FOPITAES RO 40 A dadrHET BRI HEE S P TE RS At dt s 5° s to

BUbstarrcadier s RN etitRtancs SeriFnaiar altivs parme vefreEAnce. Thus,

aryoteard donvertisferatify; A d@icPmislardatedisrers e PBG23540 or 1:30,

most preferably 1:20. Typically, it is not an object of the said mixing

precsilire itocaffect theyarticteisinedivecactviddtirugrsidstamcey v sbemsixture

pisianeesniy meagtbece xpeciibdiiab thetintensivemixing L8wmayudecrieasece and

the pasticlessize=atthe alkaline subistanee;, when besag appliegdapanticte

sizrsrabevedRRPondin poranty, dhe miningshewddetundestalien ssrdanate

eRnRdifions greliding de-agdiianabriquidsuebias amiemis iguidsajer,

XL e8:af QUIRAREISORRNS AN MRS SR 8% A PROVIEE-CRRAIONS cach other.

pRIENHal FRAYCingdngAaaradationafithe SHE Ag-SHRSENESRT BUS: of the

@5%5%9&%9&‘ conyeatopalwal-graauiationds.cxcluded from. the pracess.

The mixing Is carried out by a mechanlcal process which transfers energy

18 {he idure fgéc e, drg subsiance and alaling 20N 38,3 RN oren
%IV su sha\ng and‘5 ZrB ne 'Su stance In close 5y F

can ne uch a

ch
r han e Eiﬂlaa FOC Ss ?‘e Jres in ensive mi
P&%Féﬁ%* e&%av SRIlnsen bebedett,

ﬁnve |ona mixin
mixing of two or more substances which bring these

Féﬂ?@u a?é“g%v mtgrfswe mechanscal

wo substances in close physical
contact with each cther, closer than by using a conventional mixing procedure such as
tumble mixing procedure.

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

The'co-miiling 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 ¢ add lower amounts of other ingredients such as
calcium monohydrogen phosphate, anhydrous (CaHPQ3), trisodium phosphate (Na;PO.),
magnestum aluminium silicate, magnesium oxide, calciurm carbonate (CaC0s), calcium



Wied

i0

15

20

25

30

35

40

matter comprises the active drug substance and alkaline substance
substantially homogeneously mixed within each other, but not molecularly
dispersed within each other. Thus, it should be understood that the

Eﬂﬁ% pHiticulate matter contains each of the 25 constitueRfsT(BRA§E00435
substance and drug substance) as separate particles. In principle any
mechanical process resulting in the particulate matter as defined herein
caprhe: applieck Geveratly,dhedrechaniasl. proeessiseguisestiiensivehe co-milling
mixingesuch as dheixane previded byses:aniflingrBydhesterny wosniliagnisthe
Meania highly-ihtensive mechanical 30 mixing of two or more substances
which bring these two substances in close physical contact with each

ofhste clapenitRan BeusingACoBYSAIENahMBHNEPIAGE AR SYERBSnd the milling

%y'alatﬁdgmw%%g%%tﬁégg e MR- Q%Yg'&}lﬁ;ﬁl%?rt The milling

\:ﬁ%fpm%ﬁyl Pedy ;%gawa%%%%%s ARG Yi”%fﬂa% §ﬁ§%@‘&8§g§'&% HUDLAT 1 1o
gbtained by ¢o HH '”gg .82 ex%m&%? S L e Fhe%lkahne

aran anc%\'eor%?s% ecr:e orhp a&t'eon 7, AlRCUSRE! L?r%u he Comilling e sive
BIOCESS Is prefera H) ic to ths Active 4r SENCE AN tHE
O

Qlf&iﬁﬁjé U BEF&H%%% \%P’%{ RS 8f"8fﬁ8¥9|ﬁ‘§?e%‘?éjﬁ$s3%*f peradadglow
7PHTR WBEthRIE AT Bhe DElRY hNBILHB IR TReA CREY B TR R S RRF s A stribution
VFiFerRE that Aidsrne &b tuneHad 28 @ RaBINS Hreshiikitg SwRichy wag xing is
B5SRFGEQ M IEIARIRACRAT USRI SBIRETamMMbaEres ARt thieaikalgngicant force on the
stilvstenad, opiy belvdrtage ol toraddtoweranssimithefasihediadsddienss by
suchrassicalziuntatrierso Wito genpbedphlate HaahifdcooSH(CakB O8) pctive dug
tisediom pibgphatel(iNal3PO4) rermagresiuntiakemonizm Siic&tetherwise provided
megnesiiig.oxide, calcium carbonate (CaCO3), calcium WO 2006/000228
PCTIDK2005/000435 17 sulphate dihydrate (CaSO4, 2H20), sorbitol or
talenlmpeeteseaRmbRAinett the-RooR)ilROmIS KA ethAtH00 13 dRIXIMES. Co-
rANalsURg rssentally of the astiveiskugiakasianes.and (e, alkaliRger mill (e.g.
SHPSIANGEy D BPeienphefimentthe mikng isRerormed onb=Qaihe: out using a
alkpline supstances god-the miling, ;'§QB%M'%MWH&%H@%IU‘%M@& Peres.
Hh%&%ﬁ&ﬂ'#&%x% E.OL“&!;P}M ;effavmgm AG-uling. d ? 9(%? 43/ r&c?Hét}Q%a; ! mili

a%&gv%%‘r]ap SHEGS ﬁ{ mec rho NeSET %é%‘cr%égtgjae lle%%mlﬁsokaoja) ora

su
el eﬁigl?ﬁnﬁa&{éeatws e T R o
sﬁggtancaes' %é?ﬁﬁ&a 'boacﬁ?(%?e WETPdiSribution of at least 95% by volume
has a particle size below 324m, such as below 20m or most preferably

eIt Fom. ?ﬁ'&ﬂéﬁeﬁ%%ﬁdﬁ%‘i‘ﬁ?’iﬂ@ﬁa?fﬂésélﬁﬁf%%fﬁﬁ’%twC'OS@
BRFSRICaRESh Y B Vo IO Tas & FARTCIEIrg BESH Eon Ny elRTiRTg ke
mESFRIEEY 2 PRiRIYy TPt elUREWREFe TREDRSEettie dplay bt MphyPariod of impact
sigiifieartiforcalarceepasivture it e s riferaircormiixrrgthction force is
torapbnisntse Tngadhebddis folleited by tstdmprddsiontiatoltatitets,

Winuhe cimprdssiers bizs theveftect ci@imabinigtheaectivendingd with a refatively 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-miiling. 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 alsc 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
subseqguent compression into tablets. Said small particie size can be obtained by milling.



substance and the alkaline substance into such a close contact that is
otherwise provided by co-milling. In an interesting embodiment of the
invention, the mechanical process is co-milling. Co- 20 millin

ﬁ@n be )
WQC%’?%%’&%?/ using standard milling equipment, such as Ham Wﬁﬁ(’{’é’ﬂ?ﬁ‘h
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Fitz Mill, supplied by Fitz Patrick). Thesco-milling process may also be

carried out using a Ball Mill (e.g. Fritz Pulverizette), which is a ball mill

with horizontally moving spheres. Another principle is a ball mill having
vartieallygnoving spheres, such as a Struers ball mill also available at
HosekawaeAdmeshapofusiameauipaentias sweniatriyiiosorania) aid
23-Migros,Ring Mill, Finally, £an a-rallencempasiahrreyidecasaiingfig
%Qlﬂf‘@@ r&&ﬂPtﬁBr&%&%‘& W%ﬁ@r@spprr‘agﬁi%%edqm%@mnﬁr@nﬁ}{sﬁﬂﬁand thus
‘}%‘gﬁs S%QHJUH%%“E!H%%Q&? 5_;?}8995% QE%%&D@EF%W&?&I‘%%%@“W &;uipment
<I05 PRYSICAL AANIAEL AR INRHEAM AN AN AKANOR SHOSIAN G verzete.
L0j= Shyniactean be 30 createtl By yse of aflatively i I combineg,
With 2 refative ihort eriod of fm acttas,wEF using roller compaction,
WL B TSI COmp Ao the compaction force s typicalty in i&%g !
PERYE O BAMRNPAH With BR-fHpEeL filfe of less than 1 minute.
Compaction of tablets also provides a relatively high force combined with
YeenatiodNFSRort period of impact. Tabletting typically provides a force of

ARRItEs BPerfsion BEASE (P 36 COMRE0S RANTEL AT TR e B RS vIRthAaGE©oNg
fiores offlers 9 HRaNd ieste At e TREHIVEIEUYIACGS EePERIAYENY TSl Tored thereby
tombingtewitivdeiontyer timmecoloim pattecafifpesvide ¢hvé sannedelgretMbflLAD
cmrhilingu#Asiamiexamptesgaivmilmith vertically moving spheres provides

a low force, in the latter case a considerably longer time of impact is
regeiredmpb&iuse of an intermediate amount of time of impact is also
passiblaindemameshvndotsais pravided hysdfoneshanadusivrgnballotating
rallipgwith hosizendadhe coowing sRibekesu thinelkaling.sibslanesohas darticulate
salpasticle sizgecihe-nhysical eRutaGkeRihRE crrrtetdi A SIRIe SWXRGas been

apd i subseAeRt-cAMPIRSSIAN iRt fahistsoaitbamallparicle size can be
gpggéggeq]gixé@mgg\d{vo 2006/000228 PCT/DK2005/000435 18 Ball
milling Co-milling performed by ball milling can be divided into ball milling
erformed with harizgntally moving spheres or with vertically movin . )
%5ﬁ§??§.rﬂ§if@ﬁ°%s?jfomﬁji‘r§?% A g 1 porece s
55 Oéwrggpprobji’ges%)rﬁn ium Taorc'e'?r?téjﬁ%(fffsand thus needs a medium
time of impact, such as 5 to 30 minutes. An example of an equipment
SUitABIEETBI peroring DNHARRY withHighz 8ray Hoviy Spiefeb = t©
BERGEPR Sife? B o TRYCWHAT R R SHAGINY Sphte8 Brob s a6 Pade of a
fHrcaafHtPrERSfoTE tegRAfse £ BRFIMPEST BRVE M example of equipment
suitable for performing ball milling with 10 vertically moving spheres is
Sirtersadne [ ghilre 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 embaodiments of the invention the process comprises a second step
compriging admixing of one or more pharmaceutically acceptable excipients to sald
particulate matter using conventional mixing, such as hy tumble mixing. Thus, an oral
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Mechano fusion The basic operation principle is to circulate a powder by a

rotor while receiving a strong force when meeting a press head. This
rocedure is repeated at high speed thereby 15 forming the powder into a
WEAHE IS hatter. An example of equipment is AMS-LAB  mBERBHGI0RAGA3S

unit from Hosokawa Alpine. Roller Cafpaction The working principle of

roller compaction is to press powder between 2 counter rotating 20 rollers

tovaakéoarsofithsheetbtichag subseguentlytruskddriha sievedostoinl

partisalatesyriattets | autiis pétticYitie mpttérdeclosenaaehacad ontéstrs and so

hetwepicthenpandee hastbeanoohiained: An example:of @quipmmesdrst, or a

MitipacioefremGeaginMasehinens-PrasessengineapngtdAG. 25 By

the term "micronised" as used herein is intended particles having a mean

P& '@S&lﬁﬁ%e tRelOWHRPBRA-RATESLUNING dropn. 8| niling dH06e 5 S B EteHMh the

dRE: Bt DR HAGRTSIRPGLRIAHONS iRHMIBHIE o Thekierm @typ@abos\gsséamet

19 .Aesgribe the number of revolution of a moveable part of equipment

such as the blade of a 30 mixing equipment or the paddle of a dissolution
?&“'Pﬂs%f‘ %Q%Egarriﬁ'e"%os Fr%pﬁ tPtPS ;%Ogn Ef?to gcfh‘j dlarr%%tt ro2l mprises
ﬁumlaﬁ of %on’}%aﬁf a%scngam ate atter un(f ? tl%COﬂd]thﬂS %chﬁ to achieve
ﬂw@%{ﬁta?%”?féﬁﬁ% & ‘%?353?&0 ﬁwPBFH%iBF@ W?é‘?éé’ﬁﬁfﬁgp%&ﬁﬁ%?%g by
SRieEReuY b Stan sy Bt Y AR iR SopLhiges HRRETY TR Rture)

of the invention can be used directly for making orally administrable

Hb8Ag ETHAAS, T Ak ¢ 6 s2iyP WRIThatR tHer Ad Arte Rt e fLUpNsPAGs is a binder,
preserablyeuticaippbite Sitadlcs@hsldrig: rdwesrereiivabras embudinsepitgovidone.
o rivelinwentibindhecprozessrderiirites assécordulitep tepriprsingisintegration
domixing Bf en@7of wioeespharmaceuticed|yadeeptiabieeteipiehtsitesajdnore
patiticeiitecmsatien asmgucanventional mixing, such as by tumble mixing.

Thus, an oral WO 2006/000228 PCT/DK2005/000435 19 dosage form of
thednyenting ML CONPRSEW@ASHI Mers iiwrther phaxmacautisalysition for oral
ageaptakig.excipientsgsuch as filler (diluent), binder, disintegrant, glidant,
colours,anekse Jarih Riten-thendosage.fosmoil cemprse A UISELRY Bss than
bindeg, o ,AUSInIEOAR, R HIRIL & RCaIBN: 0fig:Garmblglios of one

or mare of the excigients. S%dé%%ég\nég@ the further pharmaceutically
acceptggkﬁﬂqﬂﬁgmv PS SpUrgRAI e ahlect opRviing A i

osage rm in the for acapsue a sachet or the Ilke
arine or povi

Dissofution Properties

In contrast to what was previousty known, it was shown avident that a fast dissolution of
an active drug substance can be obtained by utllising a process excluding the addition of
liguid, such as aqueous liquid, to a particulate matter that comprises the active drug
substance and the alkaline substance.

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 dissclution test method using 1300 m! of 0.1 N HC! or 0.07N HCI eguillibrated at 37 °C
as the dissolution medium and USP paddle dissolution apparatus II applied with a stirring
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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10 Accordingly, in one preferred embodiment of the invention, the process
further comprises the step of compressing the particulate matter under
tabletting conditions so as to achieve a tablet. Compressing a powder into
Q% matter improves the flowability by tabletting, whiEh/PHERP05/000435

further improve the dissolution of the axctive substance. 15 In one
embodiment the further pharmaceutically acceptable excipients is a
Bmaerhpreferabiyahydiephiichindemnsgiedtedsfgmicellyloge dariratives,of 150
saccharineowpevidoneinifypicadhmanybindercan heapplietas: Ivng@sd. The in
the-desuhingdiabletikas endipintegrationatiros b waleiadn3 ifeefileasthan at least
3Quminuies theeferabhulesstaan Jodninuiesssane: pieferably essithan medium at
nauies 2R Hus aftberrspeshalithe nventionrelaigs to a
pharmaceutical composition for oral administration comprising: - an active
G sustancuED han selybliR A ORT RIRSAMEIESRNAD o7 o vieo
2% WD, Orf M OYIFROR %ng 23 389, AIUE LSS DALR B0 eDiiyw, o

t06r5@) a?' me a}ké ta CeS gg In er In a@% 6}01{@&/0 W/ w oféhe active
hxg' rlvatl es, "Saccharine or

qp emC pde'* en on déﬁals Cé Iose | ytion mediusm, a me,po t f 20
Ution Br G 'e %a?was prewouslytknown itRRAS

§’F1’8Wﬁ E{/ffaéﬁiat'ﬁﬂ 5“%@?8%%6?0&8%’8? an active drug substance can be
obtained by utilising a process excluding the addition of liquid, such as

AR [IHTRE 1B A Pratrelistby Asheer ﬁteééﬁ‘l'ﬁi‘%ihéeaéﬂ%dcfﬂ@e particuiate

SUBEtariee aFatFrviikaise Sigpstaneeh g5 Thererdhe, dFshe emBeRliiment

of the invention, the resulting particulate matter or the mixture of

ihgredferies ghthediptves dfugesobstincetandaatialirte sutistaisceupterdlpto a

iz badnbeureseith ifvdhier excipientsriiasdddnceitfedissdluthen prafité compressing

wirgre beingsulyeetar otodastissoluti castiestinetinog: using 2308 :mhaf. 04 I,

HCI or 0.07N HCI equilibrated at 37 C as the dissolution medium and

WRR, paddietdissohtian-apparatusslianptietewiths a stiFringAdsaterehiofile, when

M g Gharacterised o ihalatdaastbR¥uahy of the REtRIBRSIANARIS C as the

er&%@mmoﬂwml\é% farpindhefissolion medivim atithe Jime R 9frate of 50
O mipuies Alfeh-SrRE eSSl iR 1eting ;WP LHPH/OA0238 e substance is

Blgyr"—r%}g% 9(94’ ?b@mzﬂ lﬂeaﬁlg’éQEE SMQQSL'H?Q %9'&%@' 89@ 5?55 minutes after

Qgggpgﬂg&aﬂs s%QBk%%l %%lﬂ%a stirring rate of 150 rpm but otherwise

malntamlng the same parameters as described above is applied. The in

et R [ e

#S?I% ﬁg) {ﬁé"&"sg&ﬁﬁ.%%’&a‘fﬁﬁ?;{% w/w, at least 90 /e 7w, at least 95% 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.

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 stablility of the co-milled compaositions are significantly better than
conventionally produced compositions, despite the water content being on the samae 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 lzast 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 closad containers,
blister packaging material, or in open containers. Preferably, &t lzast 85% w/w, mare
preferably 90% w/w, even more preferably at least 95% w/w, most preferably at least



5 the time point of 20 minutes after start of the dissolution testing.
Preferably, the resulting particulate matter or the mixture of ingredients
has an in vitro dissolution profile, characterised in that at least 55% w/w,

WO 4% R ast 60% wiw, at least 65% wiw, at least 70% WR/VTéQIFé8%§’O°G43“’
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75010 w/w, or at least 80% w/w of thejactive 10 substance is present on
dissolved form in the dissolution medium at the time point of 20 minutes
after stavtootithectissoldiion testing irAs:slatech duribenphasnaaceidicady at least 6
aceeptablerexaipientsstmnbe addeckfeibe partculateamatier:fefan 24 months and
ingansewiththepbiechtaduthesdmprevesthe: dissalistiondat@od&: Ifbnditions.
preferred embodiments of the invention, the particulate matter is
%&H@WH‘&%%&%@%JEH% @ﬁ%@@éé'@?[@ﬂ%@érﬁr&\’ ides heateinLvidenteiion o
thatthed b'a'{tb%%?t? op iESHMe @E?d%%ﬁ'%?a‘&e%ﬁ%%?%%% @AM The
%}é RLfastgrd b%%%g;% 2 ‘%”‘ % amJo. Q-3 N HGL ) Ié‘g%sis'g %e];'%;[ne% after at
|me t, th e res t%ng On%t q,sgn In V|ttr3 L%so é)@prg? g\é en . The
beln %:fé t'Qf |ss ufion %ét metho %eln L\li4 l'e %Jlrlb ed Bt
ml% So u’irl%% r'ﬁ'ecelﬁ’se C°n<§aun§5 e RSSHIOR 55 aﬁf; réjtr 0 open

éBBﬁf‘é'aEWItﬁrSf%‘iﬂ?l Ko PEEBY 5P n‘i’%%%ﬁaet 8&3&%&% RAGT L Sé%Pano"m
t?fﬁf"é‘fq%ﬁ‘s{e?%%a\ﬂl\%oﬂﬂf t’%t‘%‘:tﬂ}%aéﬁﬁ‘é‘té{ﬁég [Sl5PasTt BIPGiEseivaq!y less than
fORreirtYRe ThesoRIBGARE e MANtASH MEP AR B IRRTUTED e 2y

start of the dissolution testing. Preferably the resulting tablet has an in

Vitie elisgslistionspedtiles eharietddsedrienis ardfest 80% athesiizivasths, even
lemse 8BSy, fat loast B0%20/moahieast 96% wikesitthenactiven 36 months.
substance is present on dissolved form in the dissolution medium at the

time poeinta80: 0f 201miaubtes witer fetarnt: afithezdissqlotioontestinging tabitig/invention
Tbegrahdasage foum ubtientavenitvnbas aisbed iferaideast @s:g00d:8%hat these
thaonrpoeasseshdthdbendtitioneef aguarys HasidsePuEpgh@cuirements.
development phase it has surprisingly 35 become evident that the stability
%mee,chggl,@qscomposmons are significantly better than conventionally

Roduced compesitions; despis e water.contentbeing-ondbe sams: or
'Eé’cﬁ{zorﬂ‘%E%f%gc&rﬂﬂﬁ\‘?H@EWQQ@&QRQJ&%JWSWQ@ Jﬁ@ﬁ?@é&@ﬂ%nm such
Qald Qene%g form, com ”%Qr% 9% Q%X' 2 é”r@né’s'ggat%%%taaquentt Mg
i h Do
t

lsers ancgg Vgn%aai swee?e e Osaxge form
res e rornoxmam Suc

i e (R 3 R

Iornoxmam 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
8

ABSEEETAIARTS = BlISter pACKE g@em@? BP i GPEnCBhtaftrates:
STERRRABIS IR e 5 S, PG B B GBRA SRV evermmdians:
pIHErErarBIy it LD B IBUATRR, FRBRY Prefaradly atad St Worebosre de Y g ves such

PEITYDRPEUSIBEAngspropylcellulose {e.g LH 11, LH 20, LM 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,
polyvinyipyrrolidone (e.g. Peilyvidon® CL, Polyvidon® CL-M, Kollidon® CL, Polyplasdone®
XL, Polyplasdone® X1.-10); sodium carboxymethyl starch {e.g. Primogel® and Explotab®),
sodium croscarmeliose {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 minutas, more desirable within 15min, most desirable within 5 min;
therefore, the disintegrant used preferably resuits in the disintegration of the tablet within
30 minutes, more preferable within 15 min, most preferable within 5 min.
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98% w/w of the lornoxicam is present in said composition or dosage unit
after at least 6 months, preferably more than 12 months, even more

referably more than 24 months and most preferably more than 36
ﬁ]?ﬂ%‘% %%;thorage at the above-mentioned conditions. 5 Anolfﬁér%Wt 00435
define the stability aspect of the invention relates to the concentration of
degradation products or impurities in the said oral dosage form of
[BaoxicaemtIhe deancentiationcofdegrasation proddets-present idahieoréd . g.
dosage s detedsine doaftes-atodeastdsegnthspseich @g @t S-yaomthsisofmalt, lactitol,
segq ab 25/Candis0 %R, in-darkae ssiathie o sterage ssmyvaBous grades of
pesfermed &) pleasdcantpiners, blisteznackagingsmaienialiqr i8-opeNslerose,
containers.Rrgterabinothefotabsumof degradstionpradusts ingthe ofal 1 20, L1
‘%95?}9%50['@ 3%”]9*"9&5 Eﬂ l?zsﬁm%@zIé?rifﬂ'\@tﬁiﬂeé@\y%@ngl%@g microcrystalline

e%%%gf%@g morecRielerably josp fian. a9 2 ,ﬁX@é‘Wfol?r%fﬁ@E%l%%%

\nce {29 SE!@re e&;ag?léé}‘; mg{‘%@(g ﬁ‘é’ng@)Tpll’% alllgv(\é or @oﬁge}qc!gg} starches -

n:’(;rgr;{) &;rrc% ?&%ﬁ ﬂD ;?%@rma& ‘tar{:lg1 rice ?:—ch dare ﬁeiaugged starch),
ﬁ%ﬁ‘fﬂé’ p"ﬁﬁ%P%OPser@&’é’a’ﬁ“if&%éﬁ&%%”%é?wﬁéﬁ%&?rﬁ%ﬁ’aﬂ” °5 88RipS e ™
ALOTRNG IR TNIERRSHP RSP e At aragese tS%t%rH?ééc Glehgghosphate,
KRR DGR RPRRERAIB L AIHIARS HieiReSR DataAIsRWi Rt g xtrates, dibasic
salssENESRIRE 96/ A8t BYEED GIRPERELHDSACSABRRY (S uirePnents. 20
Pudtisy Exeipisiby /e vosed apiirs Uecafi it afe ForfHoT theiit¢ention
maihgoalipitse arivarbésref shdditioriab il aedisicallysaedapdsle. 9. dextran, soy
extigieritsroth enthan thebatleatinecgubstaiieles sohivas SulveTHss -

surfactants, binders, fillers, disintegrants, coatings, diluents, glidants, 25
strhilisess clubricants narjifieial eweetencsscilavetwing agentsclatffetingates, taic,
ageBtSAE aolorrriSwRiSIegraling agenitfuays beyhcoeperedatsatebads oils,
ReflloRIgBiC-Acidanaotnaies,  FRsRexy pasthylpelulosescadaibmy sulphates.
carboxymethylcellulose sodium, crospovidone, 30 hydroxypropylcellulose,
@Mﬂ%%@%ﬂ@ﬂh&f&%%?ﬁ%@d%ﬂ% &@Hkﬁ@ée&%\é@@%éw&e% acid,

mﬂ Q%M%@@%@mewm@sgr{e@egaw Hadddah Iséa%&tehb&@d

LH 31, LH 32 available from Shin-Etsu Chemical Co.) and

@I?{O&ax%a”rms Ce"u'0§§1 9 acn naspn%tna%srwc é(g': SOd yson’t})?eyft?rx glsorbate 21,

C Vin t
‘ vin rrdu"“c)jO 1 a e %Sy &g_% (g)l ysé)'%%eC SWszéﬂraate S&L

ﬁ%*y%a%g%ﬁé pebsas 55‘15 gg&sneaé% OB aG EAy Sgiy%th |

?@@W&%eﬁ?& '5%”?:"%1%%%8} r 86k ﬁﬁﬁ‘ | 8s%°EP an
EPORRIIRRtR ISR SRTBHIR RS RURSSR B AR LEHOW G R CBToYE
SOMifYetpER by IFRERIf SsParERESTEE G PR FREaTRA UM &Y S EarR tﬁbéﬂd cationic
$eafoh e kyutati siEeddsaerz AP TiNES 8N SKIHEP i tFRS AR Ioéﬁﬁj?%'cﬁé%éhereo‘c
thheit soriesiralsie forearRipiedisiectalibs v diittagrate dutlsindgants, flavouring
prERntD SNt brEfeldiraidetvithin 15min, most desirable within 5 min;

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 swallowabllity, appearance, stability or in order
to minimize any dusty preblems.

Film coatings may be applied such as e.g. as hydroxypropylmethyicellulose (HPMC) (e.g.
HPMC ES, HPMC E15), hydroxyethylcellulose, hydroxypropylceliulese, palydextrose and
maltodextrin, Sepifiim™ and Sepifilm™ LP available from Seppic 5.A., Pharmacoat®
available from Shin-Etsu Chemical Co.



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. WO 2006/000228 PCT/DK2005/000435 22
WEIRYIEEhts/binders may be incorporated such as e.g. deRRR@K2005/000435
maltodextrins (e.g. Lodex(9 5 and Loztex(r) 10), dextrose, fructose,
glucose, inositol, erythritol, isomalt, lactitol, lactose (e.g., spray-dried
|actosedarlactose hp-lacinreatbabietnse (£)g vatiays gradesdlyceride, acetyltributy!,
Rianmatose(ttMierclesewifrastitioe(Dynmabidakomnaltesesmannitele, castor oil,
seraitel, susraseabulagaless) Hehalases\itRly oS URSHIWE | sebacate, diethy!
hydievy prepyicelase@igilibbikhed Hi2@y Hia RhalddRdnlH 30 b, athyi
5 Laﬂta&agaamlfgeaaémnm@h@m@l %&m&gm&@'ﬁu&&%‘%&%
F@ rYzar%r%r% gt‘%‘\/@ @)ltﬁgggaqg ng @%E@E‘:ije AM&Q“I }nonostearate,
U&T%ée?xatéﬁl l%%legga y&i?ﬁe %méﬂﬁE g gr?e@!cocel&z e, ynaé%ee(s)um st%rate
%\(/Qt%gn %lkl‘?:lo OCO(I’ e%gear ﬁ{,g{,@é’r Ialtee Se(li%:} sit ergcp t(? ﬁa at[tari’lum
malxn e tfarlrgce’t nc?ré) ctPate SCIe rate, zmi) rplo leyrm
ci’yvmy pyIro |done'7'vYnyf aceta po ymer, agare(aeg s6Gitim alglnate)
10 caIC|um hydrogen phosphate, calcium phosphate (e.g. basic calcium
phosphate, calcium hydrogen phosphate), calcium sulphate,
2 DNy EMA cit SR e TEEXTRRYS, WsasiE-REANIUM phosphate, gelatine,

%@mw@%ymenhxqu%yggm'n?@;wLﬂé%eﬁnggxymopvyh%“eth% EIAOSE icany

m%%ﬁ%}}fs’%‘aﬁ‘{é’%”%“g% R O”“j o) e g0
8 charl @ é‘ 2te Sodilim chid P‘C?S /glod&'}%wﬁfegghégsonor the

%’%‘h"é Fut%ﬁ%:a% ssﬁﬁﬁfxeﬁésuﬁ%fb%%?%?&&’§08ﬁ%{7§p§1%5?f2:%&h6{“ HgehRced

ﬁ'é%ré‘fés talc, waxes and glycerides with high melting temperatures,
hydrogenated vegetabable oils, 20 colloidal silica, sodium stearyl

flifRaFATeS PoIEtRFER]ly CoR SHEPER Ry S TR ifiealénibrieaeRt context refer
iFcRuEeddied mkghe SRIAPSIEAra®E “EuBithn siearate’, Srearitvaciois substance and its

20 Bydregertervegernple Bis dladetheciKsaPrefesdbiyiaagnesiarsstefmtaelease”
igruset2BEwfastdntsmayddineorpuradédsuchias praneorittesgiissolution
pedysorbatec20;ipolysoreatd 2 2in polyssirbatet40) potysarbaie 50ye substance is
piGlyseebate6d tipotirsontaterbd, ppelysarbate 80, polysorbate 81,
polysorbate 85, polysorbate 120, sorbitane monoisostearate,

25 sebitapmenelagfaie isereiasinoropalmitates Serbilan:Banastearaifiers,
seHhiad) soaasleatesserbilansesaiinieatecserlitantioeate Al es¥hes and so
raeROAleale RPE-ARHRAYYIMAakohall, AMHERIG e dndacHs e SAAIM @R iated is
$OdHIMaun:SHiRhale) AR CAURNIC(&:h JeRzalkaniym §8I0ESs the composition
beazelonymsRiRHde-RRAelEds) ArapIXIeS BSROL el moosnon

30 approprlate pharmaceutically acceptable excipients may include co orants

fﬂa\{ggrln ent%x@n% byefferlm arg‘g;:‘nt?sﬁt?égl fllm CO%AC’%C'H'%'F? ﬁﬁntended o

ona osjtign acco 10
%gﬁ?tegaag ma& ai’u‘ﬁsianhape felar i %ghaaéét(% H?&ag%? é)ﬁfcgc}t have any
%ra{: utic ﬁﬂ r{]or prophylactic effect per se. A pharmaceuticaily acceptable excipient may
be added to the active drug substance with the purpose of making it possibie to abtain a

35 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-inflammatery drug substances and pharmaceutically
40 acceptable saits, 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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the composition, but only to increase the swallowability, appearance,
stability or in order to minimize any dusty problems. 40 Film coatings may

_be applied such as e.g. as hydroxypropylmethylcellulose (HPMC) (e.g.

WRBNI¥E28PMC E15), hydroxyethylcellulose, hydroxypropfie&REGERy/ 000435
polydextrose and maltodextrin, Sep#fmTM and SepifimTM LP available
from Seppic S.A., Pharmacoat(r) available from Shin-Etsu Chemical Co.
NVE-2066/0002Z8 RCTIDK2005 /0004135 2B Eilnvadditivesrmasebee pain because
oneriperated such, as L. gr acatydaled dienaghiceride; aoetylfibutyd, Opioids
rRselylributyt sinate acepitigthyheitaterhenzyhbanioate; caloiimhe CNS.
stearate, castor oil, cetanol, chlorebutanol, colloidal silica dioxide, dibutyl

hthalate, dibutyl sebacate, diethyl oxalate, diethyl malate, diethyl

N R S
SubABaEs A SIRyIRSTELh afiﬁffafﬁ%f,ﬁ?ﬁt&nﬁ@?%&f/rMﬂﬁﬁf&}@’?@;ﬁ%ﬁﬁ?" as
WY GErBIbNTRS rAfE CB e AT GRTiIaT SRS Rery N HERENAYE IRy 1) receptors.
T FitRiessrarte CTERUYSDeRAtEd dD SRABYE i M BRHATE YE GRIARY RREHE SilipRe attacks
asilesaRe, ey flesiatrstearate, polyethylene glycol, propylene, glycol,
polysorbate, silicone, stearic acid, talc, titanium dioxide, triacetin, tributyl
citrate, triethyl citrate, zinc stearate, wax. 10 DEFINITIONS OF
FQEPECETERTERMS USED HEREIN The term "shelf-life" is intended to
Imentm afrePeripePoT AFREUGPherBIACHECthebspReRIe AN techhre SRSt ARk jfy the
ERTOPHoSitibrs babiearansibient ComHHEnS, e 28T AR 8TV Ry ises:
-(rl B8 ruanitlity), such that at least 90%, preferably 95%, more
preferatdy=08%:raf dheviSuaitialraniount of said substances is still present
in the composition within the specified shelf-life. The terms "quick
releases: dasbrelease” or "enhanced release” in the present context refer
tena madifigd selensercomposiion efwhichdheralease attheacthrdypoxicam,
SHBStaRCARL:LSH 20, SHbses e nbrbsorRtignse dagb idererspesificatiyaceutically
4he ferms cquick relpageneriapt release” or "enhanced release” mean that

TorA-Gamnosiiion s when sibiected o @rqﬁﬁqmon method as described

above wherein at least about 50% w/w of the active substance is

Idissoéged wiEhin the first 20 min of the test. 25 The term "formulated" is
N ancther embodiment

! rt]t%nac%vet %rrtzg.%t&tsgatnhc% ;Ssellgr%tcln%n:aont; eo),QCIpEII é‘ﬁ%’a%% !gar v avcecQ;IJ, Ia%?é salt or prodrug
solvents, co-solvents, preservatives, colouring agents, flavouring agents

QR0 forth in the preparation of a medicament using said composition.
“THE BN oTRERTEE SIS TUfiRerarE Fiterida%0 relate to the selection of
the device for delivery of the composition or selection of containment
IBnee forrahiHIEtPAtion or storing of the composition. 30

- 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 COs%, HPQ,** 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 therecf;
- one or more aming acids or a derivative thereof,
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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
'ézlzr%aceutically acceptable excipient may be added {§ tHBERY 00435
drug substance with the purpose of making it possible to obtain a 35
pharmaceutical formulation, which has acceptable technical properties.
TrherteemsdNSATDXS tios %A1 Ehsubstanoes 'l anstised, heremdoadgsigaate
a group of drugs that belongs to non-steroid anti-inflammatory drug
substancesandrphanpaceuticaly40-acaepiahte salisposiugs andim,
cORRlexes eserbas yelkias-MmikdiReIRCIeohofhedteBeH ROIEs 50k

PRioid substapces:RLeILsell heprinAe desighate a group of substances,
pharmaceutically acceptable salts, prodrugs and/or complexes thereof as

Y}l,e$|,1¥\/9n398 @(QQO(%%%@%EQ'%% 99&@9%4 ﬁgﬁ\%ﬁl .@%P%BSEHE%? }pgs&! rmgit__euti cally
g%gegga%qielgagpgr %rg]@g%eimg%togf moderate to severe pain because of their

effectiveness, ease of titration, and favourable risk-to-benefit ratio. Opioids
roduce analgesia pg b'ndingrto sgecifi% r%%eptors both within and outside
f o ent o oxb fatter as (fts the A%D is lorngxicam. .
e . 5 The'terms™triptans™ or triptane SubsStances™ are used herein to

designate a group of drug substances ad pharmaceutically acceptable
Lafge WB?G@%QQEB?&OHB?%%@Q%E@B‘F SRR WARBIES YRSt RiEEOn
Bt U AGERISE PRI FIAsPATRRTE et P Pee estard- T &'t seabared at 37
Srah e rysHeens Teme gt YRy Pafelit - Hor progatfirgpisitks stirring
Gt tedfseh meipfreuRnBy ot FUrehert etabb dirdaitat lisash e Aépeir af the active
phatavaecestical cormpdsitiored tainab ke byithd yirotessiasdafihedimetheint of 20
desorptidr; aladrefthe phanmice ttigdgomposition in one embodiment
comprises: - an NSAID; and 15 - an amino acid or a derivative thereof. In
another embodiment - the active drug substance is. ampiroxicam,

droxicf';\m, lornoxicam, meloxicam, piroxicam, tenoxicam, bromazepam,
|X561rpo1eesn, tolfenamic acid or dexibuprofen or a pharmaceutically 20

Helpsieaardiprodriy fedte meRikaiieattanesremidnnEc
lysine or arginine. In another embodiment - the active drug substance is
lornoxicam or a pharmaceutically acceptable salt or prodrug 25 thereof; -
the alkaline substance is histidine, lysine or arginine. In another
embodiment
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histidine, lysine or arginine. In a further aspect The pharmaceutical

Wcom”%?sition for oral administration comprises: - an NSAID or a
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Hetfically acceptable salt or prodrug thereof; 35 - ondBEBFE0S/000435
alkaline substances selected from a salt containing an anion selected
from CO32 HPO4z-, PO43- and a kation selected from Na+ and K*; - and
a binder in the form of a hydrophilic polymer. In a still further aspect 40 A
BHamMRIdEutical composition for oral administration comprises: - an NSAID
or a pharmaceutically acceptable salt or prodrug thereof; - one.or more
%mino %cilg,s or a derivative thereof. WO 2006/000228
Df:aﬁ;ﬁ 2 'Of514700043;?, 25 In one embodiment of }his asigogct the amino
SEIERBHGIHE e BPARYTRIRE TR 6 BB UIREHE P BBth latter
gé%@%@tﬁ@‘iﬁ%%ﬁ {eHriPEXicaAT HoRICLN B RBR AR Rieloxicam,
piroxicam, tenoxicam, ibuprofen or dexibuprofen or a 5 pharmaceutically
BEEEpERIT AR prodrug thereof. In one embodiment of both latter
a8p&etevine NESRIDAB TofHE A Gt &l PHETREcEaealE ddeptbiogsmth:
or prodrug thereof. 10 In one embodiment of both latter aspects, the
NSAIBs: lornoxicam UsPopieselritiodhmeant bisto Bulatiedasipe cksidize (as mentioned
composition has an innvite® dissolutien profile, when being subjected to
disselution test methadnasing: & &/ Ndd&ieguilibrated at 37 C as the
dissoltionmaedim ansbb S paddie dissotutiogy aprarmits applied-wdtt acxamples
stirring 15 rate of 50 rpena@s the esypAent characterzsedin thadatleagtioride
50% wiw of the active,jgubstanesissresant on dissolved form in the
disselytion medium atghe time pRINtob20 sminytes after start ofithey 1, 11,
qlﬁgéyycg%gestmg. ﬁggm@%me foIIowm% nog-llmltlznzg examples are

to illustrate t r in ion. W .
B 0005/00043\% %}"%f'%%&ﬁﬂ%ﬁ%’s@é%%nprﬁégfge%%%o L%%f‘? of s east 0
resulttj , %particulate rt}ﬁtter a'ndtoral dogapge form 5 Dissolution meth%d for |
%ﬁ?nb' e félease of Iq?nchﬁ:eé][ﬁWBPnoa AbEY “Bisso ue ion | Fﬂee?ﬁgtf ach sampie
using UV/Vis Spectrophotometer equipped with 10 mm cuvette and

detection wavelength of 378nm. Ei*% :587.0.

Each sample was tested with n = 3.

Example 2:

The effect of co-milling of Jornoxicam and trisodium phosphate on the dissolution of
lornoxicam in acid solutian.

In the present example the co-miiling was performed with a ball-mill having horizontally
moving spheres.

Ingredients:

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

a} Hydroxypropylcellulose (HPC-L-Tine)
b)Y Vinyipyrrolidon-Vinylacetate
7. Caicium stearate 1.6 mg/tabiet
Total core mass: 358 mg
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The following dissolution method aims at simulating the conditions in the
stomach: 10 Apparatus: USP Dissolution Apparatus 2 equipped with

1358 Hiters Dissolution medium: 1300 ml of 0.1 N HCI Wlﬂ?%ﬂ%‘f%m%”s
sodium chloride added (examples 22and 3) or 1300 ml of 0.07 N HCI with
29/l of sodium chloride 15 added (examples 4 to 11) Stirring rate: 50 rpm
(examples 2 and 3) or 150 rpm (examples 4 to 11). Temperature: 37C
€h66 SamplingsSasples are taken every 5 minutes for a period of at least
60 minutes. 20 Quantification: The' concentration of lornoxicam is
teterminadingashsample rusisa Vi Specitephetemelar eautippsedy of 1:20.
with 10 mm cuvette and detection wavelength of 378nm. Ell cm 587.0.
ERCLRAMRS WasHRIBENIL G F3e 23 FXamnBlediedhe efiathrls using a Fritsch
m\ﬁguﬂgagewgéwmwr}ghﬁﬂqs%pmﬁg&%mmgIgépévégann%fthe co-
f% guidhe '“ofﬁ'%bso%ﬁpa&fsn heREsant caamole: ?@;C&;ﬂl&&pqgﬁ%d (7) using

all-mi ?avm rlzonta y 30 moving sphe

nts %18 oMo xatcam sodlum hos h

% @}Xtuﬁqbfn xélér%o rgﬁu g's?gttsmjic-%éc staﬁln dal i a?teﬁs using

i peRtule SR R
substituted hydroxypropylcellulose 48 mg/tablet 6. Binder (either a or b)
Rigspigtiabrestiay Ryarekio fiACERIBEL TR Sin ¢y &40 f) ducted on the "mixture
SfingiesRIOT-\AnYEheE @i CaKkim SRigFate 1.6 mg/tablet Total
core mass: 358 mg WO 2006/000228 PCT/DK2005/000435 27 Batch
Badde 2oprox. 750 g The amount of lornoxicam and trisodium phosphate
Wiss vt itverasoler frgl Btidnisiei prokii@0of ingredients 1-7” and corresponding tablets

_gaddles as mentioned in USP 27 <711>) Filters: Whatman GF/F

Type of binder Type of product Y% (w/w) dissolved % {w/w) dissolved
lornoxicam at 20 min lornoxicam at 20 min
(n=3)* (n=3),; corrected
values
HPC Powder mixture 81 51
*mixture of
ingredients 1-7"
Tablet 96 88
VA 64 Powder mixture 77 54
“mixture of
ingredients 1-7"
Tahlst 92 E 82

* At a later stage in the development process the dissolution method proved to be misleading by giving too
high values. The corrected 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-miliing 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
lornoxicam and trisodium phosphate causes this.
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5 Lornoxicam (1) and trisodium phosphate (2) were co-milled for 5
minutes using a Fritsch Pulverisette (type 06.002.00; a ball mill with
horizontally moving spheres). To the co- milled mixture of 1 and 2 was

éther ingredients (3), (4), (5), (6) and (7) using anfEREKE05/000435
tumble mixer at 25 rpm for 5 min. 10ZEhe resulting mixture ("mixture of
ingredients 1-7") was compressed into tablets using a Korsch 106
tadalefpiregzmachine and 10.0 mm round standard concave punches.
Dissotetian testingracsosdingitonthe:meihoeh ok Examplerl:mere Landucied
RMthe-smixiue safingsedignts 1-7" as well as on the resulting tablets. 15
Toble disseliiinpisastits fanhoth the.crrixiswe of NgRMients i ARski-ontaliy
£RIresRonding tablets Type of binder Type of product % (w/w) dissolved
% (w/w) dissolved lornoxicam at 20 min lornoxicam at 20 min (n=3)*
m-;:r%&é;ggrzected values HPC Powder mixture 81 51 "mixture of
ingredients 1-7" Tablet 96 88 VA 64 Powder mixture 77 54 "mixture of
ingfedientsAic@MTablet 92 82 * At a later stage in the 8levelopaftaitet
progessoitiendissohutits dpaethatigiroved to be misleading by giving too
high vahesoT e tofrgcted values are listed in the lastigélanmg/28as can
be derived Fesnriiable2rdasidissolution of lornoxican®én an meididiet
solytiondsiae hirvesydprRapplying @o-4nHliag of lornoxicam anrgibisadium
phasphate dn-thatinore dtbanaRY-efihedornoxicam isgissolget s the
"migturgRlingsedients 1y7" at the time point of 20 mingtes aftersipkting
the dissoluytiop fgsting-Jsurthenmera.pcanhg concluded 25 that the

process of,cox |§§ﬁ%l%$he\/'imiéye!€§te9f ingredients 1-7" into tablets results
in gveeapégjpnegt Esr%géution of lornoxicam at 20 minutes gfter rsﬂt&r& o} he
iSSC ' iC

dis jcuLlon testing. It is our theory that the compacting process w may
otal core mass: . . 15, m
streng? en the contact between lornoxicam and trisodiufii phogphate

causes this. 30
Batch size was: Approx, 750 g

The amount of lornoxicam and sodium carbonate decahydrate is in a molar relationship of
1:20.

The "mixture of ingredients 1-7" as well as the corresponding tablets were made as
described in example 2 and dissolution testing was carried out according to example 1.



WO 2006/000228 PCT/DK2005/000435 28 Example 3: The effect of
co-milling of lornoxicam and sodium carbonate on the dissolution of
lornoxicam in an acidic solution. In the present example the co-millin

WB@PP&?H%%f%th a ball-mill having horizontally 5 moving spheprggmm 3/00043:’

i0

15

Ingredients: 1. Lornoxicam 8 mg/tabtet 2. Sodium carbonate decahydrate
10 (Na2CO3, 10 H20)) 136.2 mg/tablet 3. Cellulose, microcrystalline 96
g/ tatietnd dCattitiom manbhydrogémepkdsphate, anhydrous 110.4

-mg/tablet 5. Low substituted hydroxypropylcellulose 48 mg/tablet 6.

Bimgles(either a or b) 16 mg tablet 15 a. Hydroxypropylcellulose
iR Gakicline)l b AnyipyrralidensYiny lacaetataiéncalciumnmstearaterdsfonding tablets

P EPIR OGO Bigssadh0-2 MY 0 Bl SR WaST APRI 0%, /5Eikoived

The amount of fornoxicam and sodium, carpenate.decahydraie IS, iRaq st 20 min
molar relationship of 1:20. 25 The "m )éwﬁ(?@f ingredients 1t n%sj well 8s..q
e

the corresponding tablets were made scribed in exarr pgqu%San

dissolution ‘I‘ac’h a\as.-carried.-out ae o
CHOSOHHHOH-t2S

Uuritecu oaut TAG UIUII IU LU ulllpl\, -
306/000228 PCPHSKO00ERB0435 29 The following dissolution resuftS
were obtained: T@Bi%”ée Bﬁ-ssolutlon results for both the "mixture of

ingredients 1-7" ¥EHE Ehtrdsponding tablets Type of hinder Type of
product % (w/w) H8EsIved % (w/w) dissolved I&hoxicam at 20 min 68

Yéraéxicam at 20Pewse(riei8irth=3); corrected valtles HPC Powder 51
mixture 83 49 "rixtrecoffingredients 1-7"
ingredients 1-7"

Tablet o1 73

* At a later stage in the development process the dissolution method proved to be misieading by giving too
high values. The corrected values are listed in the last colurnn.

The results are in accordance with the results obtained in example 2, thus showing that
fast dissolution in an acidic solution is alsoc achieved with co-milling of lornoexicam and
sodium carbonate.

Example 4;

The effect of co-mifling of lornoxicam and arginine on the dissolution of lornoxicam in an
acidic solution.

In the present example the co~-milling is performed by means of a ball mill with horizontally
moving spheres.

Ingredients:

Ingredients S (w/w}

1 Lornoxicam 2.0
Arginine 18.7

3 Cellulose microcrystalline, 20.8
type 102

4 Calcium monechydregen phosphate, 47.8
dihydrate
CaHPO,, 2H,0

5 Low substituted hydroxypropy! ceilulose | 10.4

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




Tablet 89 68 VA 64 Powder mixture 75 51 "mixture of ingredients 1-7"
Tablet 91 73 5 * At a later stage in the development process the
dissolution method proved to be misleading by giving too high values.

WOROEEHECEd values are listed in the last column. The resuI?g(%i‘f@]ﬁ"?e{'sm9"435
accordance with the results obtainedin example 2, thus showing that fast

- dissolution in an acidic solution is also achieved with co-milling of
[Oraexican aindrkGisaci v caghomate irExamwiplerdafidre @ffettiof £o-milling
of lornoxicam and arginine on the dissolution of lornoxicam in an acidic
gahitienvdb nathespresenbexamplaertpe canmilingistpertesmedily meansout
etahagrilkwdthdrotizontally moving spheres. Ingredients: Ingredients %

5 (w/w) 1 Lornoxicam 2.0 2 Arginine 18.7 3 Cellulose microcrystalline,

A8 %/Qﬁsw@tﬂa@@#‘%ﬂ%ﬁ'é?ﬁ@%r egen phosphate, 47.8 dihydrate

R4 Z2H2 0 R L ovsubstt MW&HUVY' t,enu ose 10.4 6 Calcium
S earate 0.3 Tablet Welghl Hi e alkaline

B

a7prm nfw-o.s WO 03 Q TIDKA005/000435
: j | ' a-molar relationship of

Tablets were made as descrlbed in example 2 and dissolution

t%%ﬁ?fg%%%ﬁrﬁ@?j%ﬁ'te Actbrairy i ERaMplecre B Ra s &P DRSSERGTgHT AUt the
e @ﬁgmwmé a significant increase in the amount dissolved at 20 min. can be

10 achieved when co-milling fornoxicam and arginine by use of a ball mill with horizontally
moving spheres.




Type of alkaline substance | % (w/w) dissolved lornoxicam at 20 minutes
Arginine 78.0 As can be seen from table 4 when comparing with example

W?ﬂg) ior Frocess without the wet-granulation step), a significant increase in
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##fdissolved at 20 min. can be 10 achieved when cBCHRERt05/000435
lornoxicam and arginine by use of a lzall mill with horizontally moving
spheres. WO 2006/000228 PCT/DK2005/000435 31 Example 5: The
&tkeatwkraechano fusion as the co-milling method on the dissolution of
lora@xicarrimeareasidie Sokitivr. bingiediertsongradiets s/ BaishhBatebxicam in
BatshBaishBatch 170305 170305 170305 170305 170305 31 32 34 37
38 (w/w) (w/w) (w/w) (w/w) (w/w) 1 Lornoxicam 1.7 1.7 2.8 2.6 2.3 Z
SR garbonate, 17.9 Na2CO3 2 Trisodium phosphate 19.0 19.0
Na3PO4 2 Arglnlne 18.1 2 Lysine 18.4 3 Cellulose mlcrocrystalllne 20.8

A_IOA_IO

Ua LU(.) l.y}JC J.UL‘-I-\./(J.I th!IIIIUI UUU IB‘-PI O'-rl (é h h
47.8 4']7g p%osphate dehydrate CdHJ;:’ %%é% W%@(gltut - ?:E)gos
hydroxypropyl 10.4 10.4 10.4 10.4 ] %f ceII I }y te [ate (?3 38
0.3 0.3 0.3 0.3 Tablet weight (mg) 3921 306 298 244 "Mean p?rtlcle

size| of the alkaline 203 40 48 68 46 Substancé’D(v;0.5){pm) i
(wiw) | (wiw) wiwy o (wiw) | {w/w)

1 Lornoxicam 1.7 1.7 2.8 2.6 2.3
Sodium carbonate, 17.9
Na,COy

2 Trisodium phosphate 15.0 18.0
NasPC,

2 Arginine 18.%

2 Lysine 18.4

3 Cellulosa microcrystailine, 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
Tabiet weight (mag)} 314 306 278 298 244
Mean particie size of the atkaline | 203 490 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

Prior to the mechano fusion the alkaline substance (2) was milled by means of a Alpine®
AS spiral jet mill 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
mechana fusion unit from Hosckawa Alpine. The parameters were as follows:

= Time: 3 - 30 min
+« Rotor speed: 1300 - 1500
¢ Temp: 20 - 45 °C




WRGLHKAWE

10

15

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

%AZ) was milled by means of a Alpinee AS spiral jet mill from )
Ipine. The resulting mean particle size was deteRfhiHBH2URG00435

listed in the table above. Co-milling ogthe alkaline substance (2) and

lornoxicam (1) was performed with a AMS-LAB 15 mechano fusion unit
froar#iosdkeavaghdpioes Tiheparamdters we relasxdollewst adlsey 8- B@anigker of 10
Rotorspeett38ed 1HA0IuTlempst2Q a4 Cird0-WRQA06000228 ried out.
PCT/DK2005/000435 32 The rest of the ingredients listed (3) to (6) were
adpnxecbarditabletswitha diameteepidd mm were compressed.

RisselHtion results o

resulting tablets Type

BizRalutigR festing ay%ﬁgmgot_o example 1,

dissolved Mean parti

icle size substance lo
cnba

WS G Ed-A N T Al
ofalkplineBatch no.

_If\ 202 ANla2D0O0OA

rlp[%mgn at 20 D(v; O 5

S Maan particle size

9@{0’}’6‘!@) (um}

g
{HFRIATE BRRSR A o
Nk

e_substance |

i |socﬂc° A
hospha

T30 Naapoa)
o%fzrﬂﬁﬁ?&%y mechano

sine results in a sign

ne-17030537-62.3-Lysine17030538-80.1-4'

T
U\J |\|a.ur Nl | II\

godlum carbonate, 17

0534

fﬁ%i%n of lornoxicam an
ficant increase in the ¢

5 From

i the
mount_

GiedBVe@ae 2T minutdd SRPiei comparing

WiHéUt the wet-gran

ulation step). When 1(

) using arginine, trisodi

withexample 9 (prior proces»_

ium

phasplzate or sodiun

tapBomate a positive

iffipact on the dissolu

tioncan

alsmmbe seen. Furthe

rare)the results illus

steate that when using

mechano -, . i

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

epsmiliafraidures santainingntispdienphosrAte MREithE: BAtChe aikaline
g@ﬁé%&@%ﬁ@“@@ﬁ%%&%ﬁiﬁ%g igémélka&@eﬂamount dissolved at 20 minutes

when comparing with example 9 {prior process without the wet-granulation step). When
using arginine, trisodium phosphate or sedium carbongate a positive impact on the
dissolution can alsc be seen. Furthermore, the results illustrate that when using mechano
fusion a small mean particle size of the alkaline substance has g 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 atkaline

substance has a faster dissolution than the one having the relatively large mean particle

size .
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15 substance has a faster dissolution than the one having the relatively
large mean particle size WO 2006/000228 PCTIOK2005/000435 33
Exarr#éle 6: The effect of using roller compaction as the method of

A %h the dissolution of lornoxicam in an acidic solutBhI/DK2005/006435
Ingredients Batch BatchzBatch Batch Batch 13050534

13050535 13050543 13060531 13060534 (W/W) % (W/W) % (W/W) %
@AAMbPS §WW/W) 1 Lornoxicam 1.7 1.7 2.3 2.3 2.3 2 Trisodium phosphate
Y9020 MadBOA2 ysias L8 181 ko Gelblase2Q8 20.820i&ion of

29:8,20:8, migkagrystalling,fype 102 4 Calcium 47.8 47.8 47.8 47.8 47.8
%%pgpél,q%ogen phosphate, dihydrate CaHPO4, 2H20 5 Low substituted

1041 ‘i‘H%'PLed‘éh 4 104104 né{éyc%xyw@’pg'ééttﬁ“uiua‘ Bgtghdibiu' e ate TS s
0.3 0.30.30.3 Tablet we gli} gH ‘f %5351 0%54%/!%%8 ?Ie 13060534
sizejof 24pm 203pm 158p Fe S )1 o (w/w)
05) (om) 5 The.-amount-of Fn “(Ql A ||h<*fan nia ¢
nlratEPtgiggmg‘hﬁghm of appr }(71 ?ﬂ 1( l]-”t:‘znr m ro (;r%nmnar |%r? hp 2.3
AkalinEsedbetesR P tased Pbatchas 18050534 and 13060531 was
milled'asiRe a Fritz Pulvetisette (type 14.702). The resulting mean particle
2 Lysine 18.4 18.4 18.4
3 Cellulose 20.8 20.8 20.8 20.8 20.8
microcrystailine,
type 102
4 Calcium 47.8 47.8 47.8 47.8 47.8
monchydrogen
phosphate, dihydrate
CaHPQ,, 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 244m 203pm 158um 26pm 158pm

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 particle
sizes are listed in the table above.

Rolier compaction of the alkaline substance (2) and lornoxicam (1) was carried out using a
Minipacior® from Gerteis Maschinen 4+ Processengineering AG. The parameters were as
foliows:

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

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




sizes are listed in the table above. Roller compaction of the alkaline
substance (2) and lornoxicam (1) was carried out using a 15 Minipactor(r)
from Gerteis Maschinen + Processengineering AG. The parameters were

WRLHYIIRASCompaction force: 8 - 12 kN/cm Rpm: 2 20 Siev& §{D240§000435
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1.5 mm Gab size 2,5 mm WO 20061600228 PCT/DK2005/000435 34

The rest of the ingredients listed above (3) to (6) were admixed and

tablets having a diameter of 10 mm were compressed. Dissolution testing
aeequding taLxareplenls Wasd cagied pub psT akle BdRissoiomBE:Ls having a

takiting dablels wRe-lalpling suhsianee-BaGhHAc K dwig, dissoled was
lorpxicam at 20 minutes Trisodium phosphate 13050534 59.2 Na3PO4

Trisodium phosphate 13050535 57.6 Na3PO4 Lysine 13050543 89,5
Lrgg Q% 1§Q§Q§§gq7c§ %\ M%|g§a%%960534 82.3 From table 6 is seen that by

\ /. mn’\r\b af rallor-caq

UI IUII Iél} ISU Ig nc § {: hUI TOUIMCT U4 Ib}éd W d‘SSOK/ I QIIIU a\)
aIWﬁm kkéDS ance ea S t a S|gn|?cant ncre g amoun SSO vea—'at
with the results F\ qu% 9 (nrlnr process

WitFRsUi The ReREgkanulation S8 When us >n:‘1%%nsodlum phosphate as th

AlgaAlitve substance a positive impact on the dissolution can also be seen.

D

Thecdltferahespitiihean partide>§iz&bof the|dikeline substance has no
fafdieampact on dissolution when roller compaction is used as the methqd

afgoe milling. 15 WO 2006/060228'PCT/DKEZ0B5/000435 35 Example 7

Theneffect on the dissolution mfdossaxicam iretablet where the alkaline

sybgtance was 13060534 82.3

From table 6 is seen that by perfofming co-milling by means of roller compaction the use
of lysine as alkaline substance leads to a slgnificant increase in amount dissolved at 20 min
when compearing with the results of example 9 (prior process without the wet-granulation
step). When using trisodium phosphate as the alkaline substance a positive impact on the
dissolution can also be seen. The difference in mean particle size of the alkaline substance
has no major impact on dissolution when roller compaction is used as the method of co-
milling.



micronized prior to simple admixing followed by compression into a tablet.
5 Ingredients Ingredients Batch Batch 02060531 02060532 % (w/w) %

W&I]V/W) 1 Lornoxicam 2.3 1.2 2 Lysine 18.4 19.5 3 Cellulose

10

15

20

%P&@W%lzﬁlline, 20.8 1 20.8 type 102 4 Calcium monohydr@Wi?.@sm%ﬁs
47.8 phosphate, dihydrate, CaHPO4:21120 5 Low substituted
hydroxypropyl 10.4 10.4 cellulose 6 Calcium Stearate 0.3 0.3 Tablet
Breagibiery) 300 1 429 Mean particle size of the alkaline 5.0 substance
Yy &8} prinE s amevntpidaraoxiearn andktheqalkaline suhsianeerisia ass

el relatipashinnh PR dridRiasbateh:)2060533sRRdnapprawdk;40 for
batch 02060532. 10 The alkaline substance (2) was micronized by use of

%QJQ%@ AS spiral jet mill from Hosokawa Alpine. The alkaline

£\

stbst afvichvame d-thetornoxicam (i pyygre mixed by ysgpf abtender(with
pro&fgﬁer-llk blades at the bottom) Eﬂ%
(3) to (6) were admixed by use of a; ur

ﬁgﬁer, the reséﬁﬁ%gwgredients
t %Fw ixer 15 ag}d(ta})v!, ts having a
diameter of 10 mm-were-compressed--Dis Y

csehlution-tactina acchrding.to
uuuuu SHHHORteSHRIgac6coraing-to

examME AL carried out. Table 7 Dissolution results& resulting tablets

1%

FypeldFiBatch no. % (w/w) dissolvetf dlkaline lornaxicshy at_suhstanc

20 miRitdeseysifeardetnsl 82,0 [L32ihe 02060532 8299820 From table 7
is sedrpthd®blending of micronized|lysine and lornoxicam leads to a

14

gignificagitimcreaseyirdbenamount diggalved at 20 min #whén compared to
examplesfHgkotihydrate,
CaHPO,, 2H,0

5 Low substituted hydroxypropy! 10.4 10.4
cellulose

6 Calcium Stearate 0.3 0.3
Tablet weight (mg) 300 429
Mean particle size of the atkaline | 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
propelier-fike blades at the bottom).

Thereafter, the rest of the ingredients (3} to {6) were admixed by use of a tumble mixar
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 minuies

Lysine 02060531 82,0

Lysine 02060532 § 82,5

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

relationship of lysine, WO 2 0 0 610 0 0 228 PCT1DK2005I1000435 36

changing the ratio between lomoxicam and lysine from 1:20 to 1:40 does
%Q/é’%ﬁy major impact on the dissolution. Example 8: 5 FREBHEEHEH435

the dissolution of lornoxicam from talglets where the alkaline substance

was subjected to milling prior to compressing the mixture of ingredients

intantallets: Fhe disselutanmisperfosmeddmanaaidicsolutien. dirgredients any

ingiediapistMilleck midsiceiconv/w) 1 Lornoxicam 1.7 2 Trisodium

phosphate, dried * 19.0 Na3P0O4 3 Cellulose microcrystalline, type 102

2Q#hmpiegllulose microcrystalline, type 101 4 Calcium monohydrogen

PROSRRALS ABNYJERIB AL B/t RS Mm A0 14 SrAlCIMB D VROUNEIQOE D stance wes
BDOSPRAE, SRR OHS R0 LW, S YRS S NoroxRIoRy calilose
%%4(1,-?55}%959)%{ RoRylcel ‘%kofj?a%é‘%w?}o%?eafate 0.3 Tablet weight (mg)

Mean particle size of alkaline substance 79 D(v;0.5) (pm) 10 *):

Na3F;jO4t 12 H20 were dried to a content of water less than approx. 2%
}\Q,{?\ ghts . . L molar

AVY/ANYA ..efamounLeungcham«aMheralkaune_sL,Lbs_tanceT@m@r
relatiSHEARBS pprox. 1:20. The dried trisodium phoSPKaE 8y %as milled
using a Fritsch Pulverisette (type 06.002.00; 15ab ferkifit Wath

Roriz bW TAOVing spheres) and mixed with lornoxicarh (1) by hand.

Therdahed|herrastbittheddseipients (3) to (6) were aditrixed in a tumble
mixemd&R@m the mixture of ingredients (1) to (6) wefe compressed fablets

having=authaenetebofyitime. npissolution testing ac¢candmg to example 1

was, caiigskoulicZétaklmte, Bissalution results of the obtained tablets

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

4 Calciurn monohydrogen phosphate anhydrous

CaHPO,

5 Low substituted hydroxypropyl celiclose 10.4

5 Hydroxypropyicellulose

6 Calcium stearate 0.3
Tablet weight {mg) 311
Mean particle size of atkaline substance 79

D{v;0.5) (um)

). NasPQ,, 12 H;0 were dried te 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,

*3: NazP0,, 12 H,0 were dried to a content of water less than app. 2% (w/w).
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Alkaline substance % (w/w) dissolved lornoxicam at 20 minutes
Trisodium phosphate, 53.1 dried *' Na3PO4 *): Na3PO4, 12 H20 were
dried to a content of water less than app. 20/D (w/w). WO 2006/000228

WBEPHIRDEH5/000435 37 From table 8 is seen that prior millFfgTdtHREss/000435

alkaline material, trisodium phosphats, before compressing the mixture of
ingredients into tablets, improves the amount dissolved at 20 minutes

Fdre nattsriparesktoiexampterflibgExahepié@irEhe dmpaictadaihangoningate, before
webgrandatieniintie mantactutingtprotess, whijeoothenwise cperiosroecd at 20
acerkdingde 109534« tgnedients Ingredients % (w/w) 1 Lornoxicam

2.5 2 Sodium bicarbonate 12.5 NaHCOS3 3 Cellulose microcrystalline,
B&Bgipe: 101 4 Calcium monohydrogen phosphate, 34.5 anhydrous

AR Qe DA SRsiyed DYArendRTaRYL GRUMINSE 10 proEdraXPr QBN wise
pcgymgg 9:90@;%’%'%!3‘ Siearate 0.5 Tablet weight (mg) 320 10 The

amount of lornoxicam and the alkaline substance is in a molar relationship
18‘%? Oﬁ)?r\l%. 1:20. The ingredients (2) to (5) were mixed using a Diosna

high-shear-mixer—Thereafter-the—lernoxicam(1-was admixed lege artis
|l<ir1£n§rﬁpﬂ%%tlsary mixer.-Einally the calcium 15 éf&";@:’q’vp (6) was admixed
hsin&‘r%{r}ﬂﬁﬁaé’ﬁear mixer. Tablets were compresSed using a 10 mm round
Standafi tbhkavetabtet design. Dissolution tedfifty accotding to example
1 walattrfed out _
3 Cellulose microcrystaliine, 30.0

type 101
4 Calcium monohydrogen phosphate, 34.5

anhydrous

CaHPO,
5 Low substituted hydroxylpropyl cellulose 15.0
5 |-Hydroxpropyl celiulose 5.0
6 Calcium Stearate 0.5

Tabiet weight (mg) 320

The ameount of lornoxicam and the atikaline substance is in @ molar relationship of approx.
1:20.

The ingredients (2) to (5) were mixed using a Diosna high shear mixer, Thereafter, the
fornoxicam {1) was admixed lege artls using a planetary mixer. Finally the caicium
stearate {6) was admixed using a high shear mixer,

Tablets were compressed using a 16 mm round standard concave tablet design.
Dissolution testing according to exampie 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

NaHCO4

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 dissclution is clearly not
satisfactory.



Table 9. Dissolution results of the obtained tablets Alkaline substance 1 %
(w/w) dissolved lornoxicam at 20 minutes Sodium bicarbonate, 31.3
NaHCO3 20 From table 9 is seen that the dissolution result of the
WY vlets where the wet- granulation step is left out it B594 00435

The obtained dissolution is clearly net satisfactory. 25 WO 2006/000228
PCT/DK2005/000435 38 Example 10: The impact of co-milling of
geEmpiean:and the alkaline substance on the chemical stability of
TRENSNsan: dhe garnifingrsperHosmessithoal subiaghvdtbrhadzeatalty! stabiiity
dnRviRg;spheres. 5 To compare the chemical stability of compositions
PoducedALEording 4o the N KeNtoN NIt S HBRRHHINS Y aFHeaeRY.

5 Mmeans of wet-granulation, the following batches were provided: Tablets
ACEQHINg {F?J'ERe'J%YC%“E%ﬁ{i‘%@%&%&%%@% %Zésl%é%ol&éf ARISISon with
c@ﬁé‘#n%%%%r ro &ge(r) (ﬁteoa%s %fJ W‘?%lg%?a%mp‘? r'ﬁl@@oﬁ&’%‘&"@&& mere provided:

e su stance a ornoxicam were manufactured accordlng to

examplesZandS ith the_below describ r t|on n
R B e e |.'%al el ‘gﬁ %ﬁ o

10 7pp M?E“?ﬁdﬁt’%%ff%ﬂi%ﬁ%ihﬁ/ V\?NSO’?)f‘tWRA} 86 68 Kicam"e
spitte0re andJRRRAT BRI & \39eead §°§éam%88§r86?1&t8“t“ the
ke 315 i8eNE @ER'S Trisodium phosphate, dried ** 19.0 Na3PO4

Ingredients:

Ingredients Wet Co- Co-milling
granulation milling, Batch
Batch Batch 17110432
10225671 17110431 | % (w/w)
% (w/w) Yo (W/w)
1 Lornoxicam 2.5 2.4 1.7
Sodium bicarbonate 12.5
NaHCO,
2 Sodium carbonate, dried * 15.6
Na,COs
2 Trisodium phosphate, dried ** 19.0
Na3PO,
3 Cellulose microcrystalline, type 101 30.0
3 Cellulose microcrystalline, type 102 21.5 20.7
4 Calcium monchydrogen phosphate, 34.5
anhydrous
CaHPO,
4 Calcium monohydrogen phosphate 49.4 47.8
dihydrate
CaHPOy, 2H,0 .
5 tow substituted hydroxypropyl cellulose 15.0 10.7 10.4
5 Hydroxypropyiceilulose 5.0
6 Caicium Stearate 0.5 0.4 0.4
Tablet weight {mg) 320 329 351

15 *): Na,CCs, 10 H,O were dried to a content of water less than app. 2% (w/w).
**): NasPQ,4, 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 relaticnship of approx.
1:20.
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3 Cellulose microcrystalline, type 101 30.0 3 Cellulose microcrystalline,
type 102 21.5 20.7 4 Calcium monohydrogen phosphate, 34.5 anhydrous
CaHPO4 4 Calcium monohydrogen phosphate 49.4 47.8 dihydrate
WEAMEI922%120 5 Low substituted hydroxypropyl cellulose 18! %Ti}bl‘?%é/%m”‘
5 Hydroxypropylcellulose 5.0 6 Calcasm Stearate 0.5 0.4 0.4 Tablet
weight,(mg) 320 329 351 15 *): Na2CO3, 10 H20 were dried to a content
mf-waites Fssrthaitapdl 2% qawhan with: INa3ReHk2sH2C:nvere? ived taraed out for 10
Bentensewaterieseihamapre 29p{WAOEm ambrntraf lotoxisamtandmoving
Jhealkaline subsiancarsrisurmolaraeaionshipof appeex.adidQdNEY tablets
%QQ@Q%&@QIA@@Q%@%ﬁé&@@sm&@&%d@FBQ&WE(&)nch design.
degethervith heralkaline subsiance,(Rhwas sarded outdeidl Osimain BY B9 round
s?aﬁr?ciﬁd@&#c?&é“b%ﬂ%ﬁ%s(%e 06.002.00; a ball mill with horizontally
moving spheres). The rest of the ingredients listed above (3) to (6) were
AYeds @th\%%etharvgrq%a%gaa@g%ﬁrn%f @ 59m jere compressed using
E’-a S wgl%nrg%\rqg c%)Ct d acc dm rgg‘ll turrheqf Br?%regaggésogl\)vé?
Wereco Sj gx 0 mm roul ndst

BRYAtEEN ’f%\%fg T odu‘cc’:[('é3 {vith wer-granura Sﬁarbacicﬂcave %5%5%%:’19”
FOTEBREs B\%ﬁﬁ&ﬁ?ﬁé’&&%‘u%%%‘ﬁ?&%”%‘%ﬁoi%%%ﬁsorﬁésféﬁlse%” EP

B4sedon wet 10 granulation were compressed using a 9.5 mm round
standard concave punch design. Furthermore, tablets based on wet
Yrarilivarear@ere coated as also described in EP 1109534. Stability
Aoroaitinn A5 gkestabiity program wasPreafopietdoihetiertdgthe following
batches: Batch no: 10225671, Xefo Rapid, wet-granulation Batch no:
Hatd1 64310 rm-aillingfBatciine et Zia043R,co-milling 20 The co-milled
katehes wereoeemparediioca batch, which was produced by means of wet-
Batch no: 17110432, co-miiling

The co-milled batches were compared to & batch, which was produced by means of wet~
granulation. The degradation product of lornoxicam, HN-10004 was chosen as stability
indicating parameter,

Al three batches were packed and stored in alu-alu bags.

Condition of storage:

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

Conclusion
At all testpoints the amount of HN-108004 in the batch nos. 17110431 and 17110432 (co-
milled) was lower than in batch no, 10225671 (wet-granuiated).

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-granulatad batch has a lower water-content.

From the resuits of the stability testing it is conciuded that the use of co-miliing leads to a
composition having a significantly slower development in the formation of critical
degradation products.
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granulation. The degradation product of lornoxicam, HN-10004 was
chosen as stability indicating parameter. 25 All three batches were

WEacked and stored in alu-alu bags. Condition of storage: 25C/60% RH for
|

K WoH3® 30C/65% RH for six months 30 40C/75% RH fof S MRGATHE00435
Conclusion At all testpoints the amouft of HN-10004 in the batch nos.

17110431 and 17110432 (co- milled) was lower than in batch no.
HO225671 (wet-granulated). 35 At the starting point of the test period, the
Avater contenp ahthectabletsweren detenmineetand fodetdrtoibei dry thes on Drying
sawe (syeli-Atalbthetestpeins thestability:ofdthe twleo-milled batches
were superior to a significant extent over the wet-granulated batch,
flaspite thefact that:thenvet=aramslatedpatch has a lower water-content.
= 1j a[rLY: d that the use of
co-milling leads to a com %iE'\QMaving a significantly slower
' i i i oducts. WO
228 PCT/DK2005/000435—40-ResultsAt-the starting point the

ngpq%ﬁtjivn:(:nt of.the fnhlpfcl\hlgt;rgdetgpmj_ned_by_gggg_on Drying (LOD)
@6%‘?&270 Q). The results 4% shown in table 10 belaw: 5 Table 10.

Water content in the resulting tablets. Batch no Water content (LOD) D/O
(w/w) 10225671 1.2 17110431 1.5 17110432 1.6 25C/60% RH Storage

time Batch no: 10225671 Batch no: 171104335Batefnd7110432
(mosithspdiiNrt0004 iBekth+X00®2 564 IN-1 6004 imYot (wARY Df Yo Rwwdviof Yg110432
(wiw) elordergioxicam lornexicanviomoxicam GHAAATD3®LA12 0.010 HN-10004 in
% {w/w) of % (w/w) of % (w/w) of
lorneoxicam iornoxicam fornoxicam
0 0.073 0.012 0.010
1.5 0.11 0.012 0.032
3 0.13 0.024 0.013
4.5 0.15 0.033 0.030
6 0.17 0.036 0.035

30°C/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 Yo (wiw) of
lernoxicam 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




10

15

1.50.11 0.012 0.032 3 0.13 0.024 0.013 4.50.150.033 0.030 6 0.17
0.036 0.035 30C/65% RH Storage time Batch no: 10225671 Batch no:
17110431 Batch no: 17110432 (months) HN-10004 in HN-10004 in

7t % (w/w) of % (w/w) of % (w/w) of lornoxicam IthERIEAHS/000435
Iornoxmam 00.073 0.012 0.010 1.%6.047 0.0150.014 30.17 0.037
0.024 4.50.18 0.047 0.044 6 0.22 0.051 0.053 10 WO 2006/000228
PCT/T1IK2005/000435 41 40C/75% RH Storage:time, Batch no: 10225671
Batehnoieldd 0431 Batghp07 8 7389437 dinentas iANGBH0% Baich no: 17110432
HN-10004ig)HN-10004 if,0/8u4y) of 0/0 (wiyy)- g dA/w) 0
lornoxicam lornoxicam  0,0.0/73,0912 0.010 30,220,072 0.090 6£.22 /.y of

0.12 0.11 Method of ana]g‘g;gxq n4_C) Statlon%rxfgpgaﬁ_g oD 5prgh.]IDQ(Qcam

v 2 1. mm Colismn nr\rf\hlrn nhacao:

N IIIIIU UTUTTITT LUIIIPCI \J\J\/ \) 1 IUU"C P . \)UlVCl
cetate |n 00.0-mL-Milli ﬂ \Aln ter.-and arjd 8_n m
tptrahlltvﬁammnnlu'n hvdrmgr?(?r (1 S5M.in \A/atpr\ g-qug??? Oml mpthanpﬂ
Solvent B: Add 1.00 mL octflZine to 1000.00 mf- Hetonitrile. Gradidnt

Time Flow Solvent A Solvent B (min.) (ml-/min.) 0 0.5 97 3
Method of analysis (HPLC):

Stationary phase: ODS, 5 pm, 100 x 2.1 mm.
Column temperature; 350C
Mobile phase: Solvent A: Dissolve 50.0 g ammenium acetate in 5000.0 mbL Milll-Q-water,
and add 8.0 mL tetrabutyl ammonium hydroxide (1.5M in water)
and 22.0 mL methanoi.
Solvent B: Add 1.00 mL octylamine to 1000.00 mL acetonitrile.

E
¢
1]

Gradient:
Time Flow Solvent A Solvent B
{rmin.) (mL/min.} % %
0 0.5 97 3
32 0.5 70 30
36 0.5 70 30
41 0.5 97 3
50 0.5 97 3

Autosampler temperature: 20°C

Injection volume: 20 pL

Detection: 280 nm

Runtime: 50 minutes

The relative retention time for HN-10004, calcuiated with respect to the principal peak, is
approximately 0.77 and the relative response factor is 0.8,



320.57030 36 0.57030 410.597 3 500.597 3 10 Autosampler
temperature: 20C Injection volume: 20 pL Detection: 280 nm Runtime:
50 minutes 15 The relative retention time for HN-10004, calculated with

WHRLENEEE % he principal peak, is approximately 0.77 and the PERIRI00S/000435
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response factor is 0.8. WO 20061009228 PCTIDK20051000435 42

Example 11: The effect of co-milling on the dissolution of lornoxicam. In
thamsent:example the co- milling is performed by means of ball milling
witheveHicalkg - MmayiRtsphe teson Reredienisingre dients Baieh: Baseipre the co-

}%f#;%? Balch. 01020533 511040334, 4P0A0RE 1 03050538 v kv wonkdyviw) %
(w/w) % (w/w) 1 Lornoxicam 2.3 1.7 1.2 1.2 2 Trisodium phosphate, dried

ﬂn?gr%&\'&%fodf 2 Lysine 18.4 19.5 19.5 3 Cellulose mlcrocrystalllne 20.8
20-8-20- pe-102-4-Caleip IIUII ar l'—I-IO‘ IO'—II
phosp'ﬁa?e de%yg;ate CaHPO4, ?@ gLy Eg JI ﬁ EzslgtCh
D4 03050532
10.4 hydroxypropyl cellulose 6 C¢ ecirat dg %ﬁ el
weight (mg) 238 318 277 420 M /E,rﬁ r(ml.mp rfou( & )11: S (w/w)
LubSHERRRKISAT0,5) (pm) i3 12
2 Trisodium phosphate, dried 19.0
*)
NasPO,
Lysine 18.4 19.5 19.5
3 Cellulose microcrystalline, 20.8 20.8 20.8 20.8
type 102
4 Calcium monchydrogen 47.8 47.8 47.8 47.8
phosphate, dihvdrate
CaHPO,, 2H,0
5 Low substituted 10.4 i0.4 10.4 10.4
hydroxypropyl cellulose
6 Caicium Stearate 0.3 0.3 0.3 0.3
Tablet weight {mg) 238 318 277 420
Mean particie size of alkaline | 158 - 158 26
substance
B{v;0.5} (pm)

*}: NasPOQ,, 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 1 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 sean that the use of a ball mill with vertically moving spheres results
in a significantly improved armount of fornoxicam dissolved at 20 min when compared to




*): Na3PO4, 12 H20 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

rela

tionshig) of approx. 1:20 for batch 07020533, 07020534 and
WO-H948PBAch 19040531 and 03050532, 10 Lornoxicam (1) &ntf
were co-milled using a Struers ball mdEfor 4 - 10 hours and 250 - 400 rpm
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%/?29435
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followed by a sieving through a 700pm mesh. Thereatfter, the rest of the

exeipidats (3)roABrwereitbddnikedrand tablétsaverergompressest Uisimg azolar

e idimherstendanhbetaceseitiblet design2Dissoldtiandestingave any major

acperdingtte exampled was carried out. 15 Table 11. Dissolution results

of the obtained tablets. Alkaline substance Batch no. % (w/w) dissolved
5 lexaexgeamzat 20 min. Lysine 07020533 80.8 Trisodium phosphate

(70RO E6:2 kIS 190A0SH A5G /Sine 0SR20 FFORN bl paction
B isanbescandhatdhe usesofirdbalimilwith vertically Rovng SRREISS admixture

ISmlis o & significantivdmpraved,am
min when compared to WO 2006/000

2 (prior process without the wet-granulation step). An increase in

1o B0l

rrelationshin-bah

356

nt.qf lorngxicam dissolved at 20
PCT/DK2005/000435 43

tre-molar—relationship-betwee Jernexicam-ane lysine-from-1:20-10-1.40
doe’s ﬁ%ﬁeﬁg’ésany major impac’tbon the ssolutio. 5 Exaﬁﬁple 12:% %o
Exarplpq of compositions.to 1 WAL EPEd l‘)ﬁ‘ﬂé)wllnill n(év{_yy/)m 2AfEgE | (w/w)
rbllert €6 lon_of lornoxicamt the alkalife subdtance add®selectéd? 1-3
dthelt¥siemients followed by adfixitlte | &f e resPolthe pRkoifients%aAdl | 9-20
comptelssiripiiostaplets. 10 Ingrédientsirigrediemtd®6 (W/w) Gw/w) (win) | 1:10 -
(w/wfwdwirgmAlvyitke Lornoxicam:#03 1:3 33 1-3 1:481-3 2tt4Gine 920 1:40
8-20 GR09-20=201@6h Molarsedationship, 1:10 - 1:10}- 1:10 - 1:10 -
1:10 pHbdatlgraengaasnslysine 1:40 1:40 1:40 1:40 1:40 1:40 3 Calcium
monaehyengen 10-50 phosphate, anhydrous CaHPO3
3 | Trisadium phosphate 10-50
Nas;POC.
3 | Calcium Carbonate 10-50
CaCOs
3 Magnesium Aluminium 10-50
Silicate
3 Magnesium oxide 10-50
3 | Calcium sulphate dihydrate 19-50
Cas0Qy, 2H,0
4 Sorbitol 5-15
5 | Talc 0-10 {0G-10 |0-10 0-10 0-10 0-10
Celluiose microcrystalline, 15 - 15-25115-25 | 15-25 1 15~ 28| 15 -
type 102 25 25
7 Low substituted 5-15 {5-15% |5~15 | 5-1i5 |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 160um. Thereafter, ingredient (5) is admixed
following by admixture of (3} and (4). This mixture is co-milled by use of methods like

15 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 tablats.




3 Trisodium phosphate 10-50 Na3PO4 3 Calcium Carbonate 10-50
CaCO03 3 Magnesium Aluminium 10-50 Silicate 3 Magnesium oxide

W10-%0 (i’i‘lczlalcium sulphate dihydrate 10-50 CaS04,2H20 4 Sorbitol 5- 15
8 1%R%840 0- 10 0 -10 0-10 0-10 0-10 6 Cellulose microcry<ralfiHie 24 F000435
15-2515-2515-2515- 2515 - typé 102 25 25 7 Low substituted 5-15
5-15 5-15 5-15 5-15 5-15 hydroxypropyl cellulose 8 Calcium Stearate 0.2-
0.2-0.2-0.2-0.2-1.00.2-1.01.0 1.0 1.0 1.0 The ingredients (1) to (2) are
premimdadd sieved ane ambaetivsiae smean paaticlemsizs tofn( 2)nsairangirigmg
betwezara D(v 035 rokbpo terbé8em T hireakerybingrediant (Gkeisange of 1:10 to
adndixed stotlewing byt dimbdnteah (3dmands4paF his mixbareisoge-milled by

5 usgekmeihedsdike.d8 relepcampactionballmillingge UM@%@'M round

I Eeal OO SPETo3) O MDA Do, Ihereale e e
0 t‘ﬂe Ingre mnt’sﬁé%io %ﬁ are compined with the: mixtare Of ingredients®
(1)'t8 5 IR HERMBRRIGCTRR &2CSHTAREASRIREIE GPtAéSPeRédients (1) to (8)
is compressed into tablets. WO 2006/000228 PCT/DK2005/000435 44
The individual amounts are adjusted so that each composition contains

10 4-12 mg lornoxicam, the molar ratio of lornoxicam to alkaline substance is
in the range of 1:10 to 1:40 and so that the total amount of ingredients
does not exceed 100%. 5 Tablets having a diameter of 10mm are
compressed by use of punch design of a round standard concave. The
tablets can be coated afterwards in order to obtain coloured or white or
moisture protected tablets as described in EP 1109534. 10 45 CLAIMS 1.
A process for manufacturing an oral dosage form comprising an active
drug
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substance having a fast dissolution in gastric fluid; said process
comprising the 5 steps of: a) providing the active drug substance: b)
providing one or more alkaline substance(s); .and c) mixing said active
drug substance and said alkaline substance(s) and optionally one or
more excipients by co-milling W|thouh dding a liquid; and 10 optionally d)
admixing one or more pharmaceutically acceptable excipients; and
optionally e) compressing said mixture of c) or d) into a tablet; wherein the
actentin®y substance has a solubility at room temperature of less 15
than 0.1 % w/v in 0.1 N hydrochloric acid or has a pKa value of less than
5.5; and wherein the molar ratio between said active drug substance and

-said RNRSRHS SN FARHRAYAAAIY BARRASS OTBFURANEIRS 3N AREMG AfSSs

acceutistgricediaiing aidss rdirs chaiooimglisticsfed(cpis ampksd cmyprdingpthe
the \éeofirug substance and the alkaline substance(s). 3. The process

accor ne of the preceding claims, wherein said process is
undeet)ta ﬂ"'ﬁﬁﬁﬂéﬁlfr??&’ﬁa‘f 8§48 g the use of liquid. 25 4. The

proceks prewstinthgre einperabiine pubsdaer{viants, wherein the molar
ratiogf tl%c 'yﬁdjﬁéﬂ\ﬁ#&ﬁ@ﬁﬁss%é%algﬁ%k%ﬂhé@méﬁbﬁs) and

between qi on orm ﬁexc saccovjmqwt o&y Qan tpg{.ud and
precedlngDca| erein ra 100 |ve rug b ance

and the aﬂiﬁlﬂ?@ysubstance(s) isin the range of 1:10 to 1:40, and wherein

said @ctiyerelkirey BHestRMeErésplsnnAteANt Ay BBesptose sxapramdingh o any
one of thf%é)i{ @ﬁlng claims, wherein the alkaline substance(s) is/are
water soluble as characterised by that 1 part of the alkaline 35 substance

can B& CFREMNRSHRAS AR THHYA BF A Bhittost (RB. 46 7. The process
accoxtiegitotaepaiive dfibeyirstaadiniozelaisotubiihestintnetatkplingure of less

SUbSKANCE (B IR T B S R{:@ch,‘i’tr Sﬁé‘&ﬁ%‘i’ h%éé'bRE %Qst!éoé%@!sctﬁﬁtﬂs R

organic amine or an amino ‘acid or a derivative thereof. I’OCGSS

accofBhgBRY ik BRI HiR CaMRG L EaIN SSHGABIR ﬁ‘f&%ﬂ%ﬁ@d sald
substhaiioésubmeecai{amingeadieheeendetib@iing théreof. 9. The process
according to claim 8, wherein the amino acid is lysine, arginine or

hlsndrlﬂe process according to claim 1, wherein the co—mnlimg step (¢} is applied only

to the active drug substance and the alkaline substance(s).

The process according to any one of the preceding claims, wherein said
process is undertaken under dry conditions excluding the use of liquid.

The process according to any one of the preceding claims, wherein the molar
ratio of the active drug substance and the alkaline substance(s) is between
1:100 and 1:10.

The process according o any one of the preceding cléims. wherein the molar
- ratio of the active drug substance and the alkaiine substance(s) is in the range
of 1:10 to 1:40, and wherein said active drug substance is lornoxicam,

The process according to any one of the preceding claims, wherein the alkaline
substance(s) is/are water soluble 2s characterised by that 1 part of the alkaline
substance can be dissolved in a maximum of 100 parts of water.
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10. The process according to claim 7, wherein the organic acid and the
inorganic acid have a pKa in the range of 4-14. 11. The process
according to claim 7, wherein the alkaline substance(s) is/are a 15 salt of

. an inorganic-acid selected from carbonic acid or phosphoric acid. 12. The
process according to any one of the preceding claims, wherein the active
drug substance is an NSAID or a pharmaceutically acceptable salt
thereof. 20 13. The process according to claim 12, wherein the NSAID is

7. a thigrigpescbexantisiting © pharsracsuticgityaaliep i saltidrele e kkaline
The BIRCRARARTAULIGL O Al 6raliR BHLIE P EY BTN ER
droxicam, [ornoxicam, meloxicam, Blroxm_am_, tolfenamic acid or tenoxicam
or a PSRRI RRRANNNBHEIE SatYREYEINeI8% T he process

~ according to any one of the preceding claims, wherein said co- milling is

8. Proviged by & Loller GRMPAG Rty 306l Bf tHaGRIGESR] BefAT AR AML R line
of the preceding claims, wherein the co- milling process.is carried out '
using PEANGHR) EPTR #hATHNSCREA G2 ORSBL R nable by the

‘process as defined in any one of the claims 1-16. 35 18. The

9. PharmacsigicakRERARE 9 SO EliRadrranNe Ahif8BRHINYsAE, ardihine or

NSALI;D'ﬁ%lr}‘d - an amino acid or a derivative thereof. 19. The
pharmgceu%'cal composition according to claim 17, wherein 5 - the active
drug substance is ampiroxicam, droxicam, lornoxicam, meloxicam,

10RIrOXTRrSeBOX STt raaTSREM WheRinTeR seffenaminiasid Wi inorganic
deX|baucpa'g\faeé’rgt gr?jﬂ é)ip‘%r%]%ggéglgﬁﬂﬁ%cc.eptable salt thereof; and 10 - the
stance’| idin

alkaline'su s his , lysine or arginine. 20. The pharmaceutical
composition according to claim 17, wherein - the active drug substance is

1ftomORigaprooess Ratmirgeidtically Aceeptalersadiktiercaiberadcts) thare 2
alkaling SyORtARG a'r_ﬁﬁé%ﬂ?géﬁ*e&’éd%ﬂ{ HBIE 6l &%ﬁ&é@&ﬂ@%‘é}&'@'
composition according to claim 17, wherein - the active drug substance is
lornoxicam; and 20 - the alkaline substance is histidine, lysine or arginine.

1222. ATstaptecphsamamdingctl aoygpesitdneforamediagcianss atinerein the active

COMRYiSiNglibstance is an NSAID or a pharmaceutically acceptable salt thereof.

13.  The process according to claim 12, wherein the NSAID is a
thiazinecarboxamide or 2 pharmaceutically acceptable salt thereof,

14,  The process according to claim 12, wherein the NSAID is ampiroxicam,
droxicam, iornoxicam, meloxicam, piroxicam, tolfenamic acid or tenoxicam or a

pharmaceutically acceptable salt thersof.

15. The process according to any one of the preceding claims, wherein said co-
milling is provided by a roller compactor.

16. The process according to any one of the preceding claims, wherein the co-
milling process is carried out using a Ball Mill.

17. A pharmaceutical composition obtainabie by the process as defined in any one
of the claims 1-16. |

18.  The pharmaceutical composition according to claim 17 comprising:
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- an NSAID or a pharmaceutically acceptable salt thereof; - one or more
alkaline substances selected from a salt containing an anion 25 selected
from CO32', HPO,a', and a cation selected from Na' and K'; - and a binder
in the form of a hydrophilic polymer; wherein the composition has an in
vitro dissolution profile, when being @ybjected to dissolution test method
using 0.1 N HCI equilibrated at 37*C as the dissolution medium and USP
paddle dissolution apparatus applied with.a 30 stirring rate of 50 rpm as
the egnip!BAID; ehdracterised in that at least 50% w/w of the NSAID or a
pharmgacentically psceRiahlsisalitbrisof is presentin dissolved form in
the dissolution medium at the time point of 20 minutes after start of the
dissolution testing; and wherein said pharmaceutical composition has:

18beeMneghadmchizeediday copmmEsitisn 35aatitiFip doicteinsiVé, mberegnin the form

of co-milling and without utilising liquid at all. 48 23. A stable
pharmaceutical composition for oral administration comprising: - an . .
NS A AR SFHRR AR EaT BRI AT, BN G Thpg oxicam.
aminiradiseotenaiicamtivetharepsns ivproianHolanapisatihdiae xbuprofen
vitrofligsplutieRcaratia \Kbesphaits stibiered sadlissolution test method
using 0.1 N HCI equilibrated at 37C as the dissolution medium and USP
 paddle dissolution apparatus applied with a stirring rate of 50 rpm as the
equipthealkeing sebstrnas s Hiclidinge 4SINsDoE H/BINIGE the NSAID or a
pharmaceutically acceptable salt thereof is present in 10 dissolved form in

201 SFSUNLBRDEHLT e DG R A2 OGS Atrgort o e

dissolu esfing; and. wherein said pharaceutical composition has

been IR AGHXEERRI BRI BORBHGHIR PIPRIG A HIIRAIA RSCERIPRIG Falt
one iaraefeaatino acids and optionally one or more excipients by -
co-miiagiipu adiing.Ad A yEiRele Mgk S ratio betuieen said
NSAID and said amino acid(s) ranges between 1;100 and 24. The
pharmaceutical composition according to claim 23, wherein the amino

2 1acid Tae aicernatvsidharsobisitist drmrijisine alzargiMineh@@iR5. The

pharmaceutical composition according to claims 22 or 23, wherein the
NSAID is am ig}xicam groxica lomoxicam, meloxicam, piroxicam,

tenoS<H§'<‘f'{rﬁ‘,ji4 v 8%?\”8? &8%?0\?3%8?8%'6?% &’?grmaceutically acceptable

salt the@dfaline substance is histidine, lysine or arginine.

22. A stable pharmaceutical composition for oral administration comprising:

- an NSAID or a pharmaceutically acceptable salt thereof,

- one or more alkaline substances ssiected from a salt containing an anion
selected from CO,%, HPO,*, and a cation selected from Na* and K*;

- and a binder in the form of a hydrophilic polymer;

wherein the composition has an in vitro dissolution profile, when being
subjected to dissolution test methed using 0.1 N HCI equiiibrated at 37°C as the
dissolution medium and USP paddie dissolution apparatus applied with &
stirring rate of 50 rpm as the equipment, characterised in that at least 50% wiw
of the NSAID or a pharmaceutically acceptable salt thereof is present in
dissolved form in the dissoiution medium at the time po'int of 20 minutes afier
start of the dissolution testing; and

wherein said pharmaceutical composition has been manufactured by a process
utilising intensive mixing in the form of co-miliing and without utilising liquid at

all,
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23!

25 26. The pharmaceutical composition according to claims 22 or 23,
wherein the NSAID is lornoxicam or a pharmaceutically acceptable salt or
thereof. 27. The pharmaceutical composition according to claim 23,
wherein the NSAID is. 30 lornoxicam and wherein the amino acid or a
derivative thereof is lysine. 28. The garmaceutical composition according
to claim 23, wherein the NSAID is lornoxicam and wherein the amino acid
or a derivative thereof is arginine. 35 29. The pharmaceutical composition
according .toany one of claims 17-28; wherein the composition comprises

an w&%@rﬁﬂﬂmﬂeﬁ@mEw@gtwrﬁhdeea@pmast&t% Sheprising:
pharma I comp. osm rdlrég t@%zg gﬂﬁﬁer@ ims 17-29 or the

process & coraons 0 ANy one o aims erein the NSAID or active
drug egbetaree mame;aéamr %@I‘Wﬁ@ﬁﬁﬁ?ﬁ?&ceutlcal composition

aCCWMQﬁQW%ﬁ@Hﬁ%aﬁ@@M thes gnitee psofis avbiengbigirany one
of claie-ta %, iR B ANALRRE IS o qqmﬂﬁ'é@mn%ﬁé&%ﬁ% as

dosa orm comprises ornoxmg e pharmaceutical

- cowtbsﬁt%ﬁla&@'bmWfa am/lé B BPGPAW&E%%F?H@*’%% WAlsgevitra

24.

25.

26.

27.

28.

29.

accering tatany Bhepaf atatinesehiuilfimerite ubiar setietisedrimpidst iateasb68Ps wiw
dosag, LoaA %FQ%M&Q&%%%%W@& Frdd6s presentin

harmaceutlc osition a to any one of claims 17-32 or th
5 FERNERIOTR R 3 SAY D PRSI R aRins g
lometadaohibeditselofialitestmghstethce(s) is between 1:100 and 1:10. 34.
The phaumaceyt F%M@Et%ﬁ%@%ﬂ%% BRYPRaisiaires b i”arocess

wherel e molar et o acie dud sy b ance And e Akl cnany

one or more excipients by co-milling without adding a liquid, wherein the molar
ratio between said NSAID and said amino acid(s) ranges between 1;100 and
1:1.

The pharmaceutical composition according to claim 23, wherein the amino acid
or a derivative thereof is histidine, lysine or arginine.

The pharmaceutical composition according {o claims 22 or 23, wherein the
NSAID is ampiroxicam, droxicam, Jomoxicam, meloxicam, piroxicam,
tenoxicam, ibuprofen or dexibuprofen or a pharmaceutically acceptabie salt
thereof,

The pharmaceutical composition according to claims 22 or 23, wherein the
NSAID is lornoxicam or a pharmaceutically acceptable salt or thereof.

The pharmaceutical composition according to claim 23, wherein the NSAID is.
lornoxicam and wherein the amino acid or a derivative thereof is lysine.

The pharmaceutical composition according to claim 23, wherein the NSAID is
lornoxicam and wherein the amino acid or a derivative thereof is arginine.

The pharmaceutical composition according to.any one of claims 17-28; wherein
the composition comprises an opioid or triptan in combination with lornoxicam.



10

20

30.

31

32.

33.

34,

49

The pharniaceutica! composition according to any one of claims 17-29 or the

process according to any one of claims 1-16, wherein the NSAID or active drug
substance is lornoxicam.

The pharmaceutical composition according te any one of claims 17-30 or the
process according to any one of claims 1-16, wherein the pharmaceutical
composition or each oral dosage form comprises 4-12 mg lornoxicam.

The pharmaceutical composition according to any one of claims 22-31 or the
oral dosage form according to any one of claims 1-16, wherein said
composition or oral dosage form is in the form of a compressed tabiet.

The pharmaceutical composition according to any one of claims 17-32 or the
process according to any one of claims 1-16, wherein the molar ratio of
lornoxicam and the alkaling substance(s} is between 1:100 and 1:10.

The pharmaceutical composition according to ény one of ciaims 17-32, wherein
the molar ratio of the active drug substance and the zalkaline substance(s) is
between 1:100 and 1:1. '



