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invention w8004 PCT/ SE01/ 00466 S The present inventi Qricgoflidsict €d
to a new pharmaceutical conposition in formof an enul sion
pre-concentrate. a unit dosage form conprising said conposition, its use in
therapy as well as a process for the preparation thereof. 10 Background and
prior art Non-steroidal anti-inflammtory drugs, commonly abbrevi at ed

NSAlI Ds, are well-known drugs for the treatment of pain and inflamation.
One of t héViaW| SLRENIHYKY INGtDRUNSAEDEVER YIHES TENEY have severe
gastro-intestinal side-effects. Patients undergoing is treatnent with

NSAI Ds for a longer period of time, such as naproxen, often experience
probl ens w: NBGhdast roi ntestinal side-effects. N trogen oxide

rel easi ng\/}ﬂl foe g S (in the followi ng NOrel easing NSAI Ds), have
recently been found to have an inproved side-effect profile, see e.g. WO
94/ 04484, 20 WD 94112463, WO 95/09831 and WD 95/ 30641. NO- rel easi ng NSAI Ds
are | i popHihkipeesemripenntids isditdstedaon naotsatnacativili dompssitidh &Y frRbF RS
classified into class 2 according to the Biopharnmaceutical C assification
Syst em pr GFWEQD PBFOREANGAIS. 2 knij Hosagpifemrmeormprising gaid tOMBYPsiiem, its 44Bin420) .
Drugs of this class, are 25 characteri sed | gw aqueous sol ubility but

r easonabl w%ylasﬁéeilr@é’bﬁrf)?eﬁtpor be BﬁeBﬁﬁﬁ?%ﬁééﬁ?& cal problemwith these
conpounds is that their absorption fromthe gastro- intestinal tract (AT
may be dissolution rate limted, resulting in poor bioavailibility upon
oral administration. WO 01/66087 2 -8 SEP 2004 PCT/ SE01/ 00466

v 10 Background and prior art

Non-steroidal anti-inflammatory drugs, commonly abbreviated NSAIDs, are well-known
drugs for the treatment of pain and inflammation. One of the major drawbacks with
NSAIDs is that they have severe gastro-intestinal Sidc-cffccts. Patients undergoing

15 treatment with NSAIDs for a longer period of time, such as naproxen, often experience

problems with stomach gastrointestinal side-effects.

Nitrogen oxide releasing NSAID compounds (in the following NO-releasing NSAIDs),
have recently been found to have an improved side-effect profile, see e.g. WO 94/04484,
. WO 94/12463, WO 95/09831 and WO 95/30641.

- NO-releasing NSAIDs are lipophilic compounds with poor aqueous solubility. They can be
classified into class 2 according to the Biopharmaceutical Classification System proposed
by Amidon et al. (Pharm. Res. 12 (1993) pp. 413-420)}. Drugs of this class .are

35 characterised by low aqueous solubility but reasonably well permeability. A
biopharmaceutical problem with these compounds is that their absorption from the gastro-
intestinal tract (GIT) may be dissolution rate lirnited, resulting in poor bioavailibility upon

oral administration.



WD 95/ 08983 di scl oses a sel f-enul sifying conposition for oral - 8 SnEP 004
admi ni strawc{),n, t forms a mcroemulsion in situ when in contact wt

bi ol ogi cal fluids. This conposition can be characterised adCa/SE01/00466

sel f-m croemul sifying drug delivery system (SVEDDS), and conprises at

| east s - an active conmpound, - a lipophilic phase consisting of a mxture
of glycerides and fatty acid esters. - a surface-active agent, - a
cosurfactant, and - a hydrophilic phase which is achieved after ingestion

by the phws 95/0998@4115&1&)5&ia%eﬂfcrﬁﬁlﬁfyiﬁpcﬁﬁgﬁﬁwnvﬁ)\g\gﬁgé#%%@ﬁgﬁgﬁi?nt a

i nvention distinguishes in several "aspect rom

SMVEDDS.  \théarezsulsioe ie simposen imamiadt sahdsdgical MBI SRR dsRioMcdn be
m croemulsion in situ, the conpositions of the present invention form an

emul si on.chapstesivedaEn o8l f-mixrosmno Fgihgrdmguidel v etheyspme SSMEDDH), &hdldoRipipiséd i1 C
phase to sglubilise the active conpound. is Such a lipophilic solubiliser
phase is H tEas‘he(_aded for the present invention since the active conpound,
the NG rel ed8RefveNOMMOUNds able to solely constitute the oil phase of the

in situ  emyhsion,. oSi t.i onus' f WD 95/.08983 . conprjse inter alia a
cosur f act aﬁ h?’ﬂ@ﬂﬁ?ﬁ‘ﬁ%nmﬂ%su% Li’r%‘é’-eé’étgigﬁﬁngw.fj&%é‘”ﬂﬁ@%‘énce of a
cosur f act.ant shifadeOdctiveaesgiary for conpositions of the present invention
reduci ng toxicol ogical concern to a mninum 20 EP 274 870 discloses a

phar maceut i @ apsustigppotiandon conprising a non-steroidal anti- inflanmmatory
drug (NSAID),and a.surfact . the c osition being capable of formng

nm cel | es co%\P&ﬁlrﬁ’Pﬁ Ctﬂ%’%%%'ﬁ%ﬁvﬁggﬁe%ﬁﬁﬁ'ﬁt 40¢ Brysiotpgicdl lignideafiths  have
been found disestpean@iitmd particularly appropriate formto adm nister NSAl Ds
orally, alleviating their 25 adverse effects on the gastrointestinal tract

(GTT). MIdsIpresentinsentipy distinsuishenimseverhl dspects fronf W aH08083 edWies are
general | in spheroidal structure with the hydrophobic region
at the c§$@$§ﬁ§§&“ﬁﬁc APRRRASs i Eﬂsﬁé Fbﬁ’,o PPORYEhEorifc micrasynudsiomint | e of
outer ' NsHQRb EbhBodiG@sXTRhe PlSer! itintisn itHA dmaRIcHPThd SEEDIS 41
surfactant. Mcelles are to be

WO 95/08983 require the presence of a lipophilic phase to solubilise the active compound.

1s Such a lipophilic solubiliser phase is not needed for the present invention since the active

compound, the NO-releasing NSAID, is able to solely constitute the oil phase of the in situ

emulsion. Compositions of WO 95/08983 comprise inrer alia a cosurfactant in addition to

a surface-active agent. The presence of a cosurfactant is not necessary for compositions of

the present invention reducing toxicological concern to a minimum.

EP 274 870 discloses a pharmaceutical composition comprising a non-steroidal anti-
inflammatory drug (NSAID) and a surfactant, the composition being capable of forming
micelles containing the NSAID upon oral administration. These micelles have been found
to present a particularly appropriate form to administer NSAIDs orally, alleviating their

35 adverse effects on the gastrointestinal tract (GIT). Micelles are aggregates in which the
surfactant molecules are generally arranged in 2 spheroidal structure with the hydrophobic
region at the core shielded, in an aqueous solution, from the water b)'! a mantle of outer
hydrophilic regions. The drug is usually solubilised in the surfactant. Micelles are to be
contrasted in terms of their structure with emulsions which are formed by compositions of

30 the present invention. Wherea; micelles are thermodynamically stable one-phase-systems
(according to the Gibbs phase law) in which the aggregates usually have a diameter of

approximately two lengths of the surfactant molecule forming it, i.e. in the order of some



contrasted in terns of their structure with enul sions which are formeglspymm
conpositio 9{?6397 the present invention. Whereas mcelles are .
t her nrodynam cal 'y st abl e one- phase-systens (according to tRETEEIHEM4phase
| aw) in which the aggregates usually ha\ée a dianmeter of approxinmately two
| engths of the surfactant nolecule form™ng it, i.e. in the order of sone
WO 01/ 66087 3 -8 SEP 2004 PCT/ SE01/00466 ten to hundred Angstrom (A).

emul sions are nuch | arger. aggregates, in the order of nanometers to
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ki neti cal lofe ot ableedl JaydrosfarfacraorEifkions @[r&cgenémhsetwgnasmgs:emmﬁﬂ thipns of
EP 274 870 and the present invention is the nature of the active conpound.
Wher eas NS/ thsraedynamyendiyjupstakie fonideaysbedkinetsnlly stableh eArither ehajorsdiffgrentdSAl Ds
or m xtur of rel easin I ed,i,n the present .invention are in oil
form o Sepfeep ik bTBfidlY oLEP 2dh 810 SR IR yernl i ionds e gises 9f equi r o
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NO-r el easiMpARBArDaixuses Hf N Onelngsing NSWER: usediip chenpiesenain@emtidnSar® in oil form

t her mosof t eni.ng _semd sol i ds.whi.ch are practically insaoluble in water. Wth
i g dos & REHERSOLSFITE it VoHpvebrare i selvecaure s mveh highar 350 Ny,
it is diffgneuddfib@nt fa8ibFHin el , y - ' f | arge
anount of oi'l d(gi;a se%&goﬁd?&@i’ﬂgo F@?&ﬁﬁ@?%ﬁﬁéa%&ﬁa@%%foﬁa%ﬂ Sloﬁl'an,

hovvevelr, be fornmul ated as oil-in-water enul sions where the conpound
constiPutes, or is part of, the oil phase enulsified in water by one or

o i A ST CELS PONSUTS el o e,
NSAI Ds di apddils o thaitidsdfednirsehiialda iwtadl drk pyacGOABARRAUBIO id Weter. With high-
dose NO-releasing NSAIDs. e.g. when the dose is above about 350 mg, it is difficult to
formulate a tablet of reasonable size of the large amount of oil or semisolid. The lipophilic
15 NO-releasing NSAIDs can, however, be formulated as oil-in-water emulsions where the

compound constitutes, or is part of, the oil phase emulsified in water by one or more

surfactants.

In pharmacokinetic animal studies it has been surprisingly found that such oil-in-water

20  emulsions of NO-releasing NSAIDs display a much better bioavailability compared to the
unemuisified substance. A problem with emulsions is, however, that they are
thermodynamically unstabie and have a poor long-term storage stability since they often
tend to coalescence, creaming/sedimentation or phase separation. Moreover, they do not
represent a convenient dosage form for oral administration since often large volumes are

25 needed to incorporate one dose, and unpleasant bitter or soapy taste may be a major
problem. It is inter alia not possible to fill oil-in-water emulsions int'o gelatine capsules
since the high water content of the emulsion is incompatible with the capsule shell and

would dissolve it.



unenul sified substance. A problemw th enulsions is, however, that rrﬂeSEPaZﬂM
t her nody n¥@ ©46087 unst abl e and have a poor |ong-term storage-15¢eaiobdek Y
since they often tend to coal escence, cream ng/sedinentation or phase
separation. Mreover, they do not reptesent a conveni ent dosage formfor
oral adm nistration since often |arge volunmes are as needed to incorporate
one dose, and unpl easant bitter or soapy taste may be a major problem It
is inter alia not possible to fill oil-in-water emul sions into gelatine
capsules since the high water content of the enulsion is inconpatible with
t he caps I«?. shel |l and . would dissolve it. W 01166087 4 Qutline of the

i nvent i oﬁ——gmm i L IORPCT/ SEOL/ 00466 The probl ens nentioned above have
now been sol ved by providing a novel Self s Enmulsifying Drug Delivery
System comonly known as SEDDS. suitable for oral admnistration. Mre
parti cul | | [ | : r I cal
conposi t?%énypggﬁgb@%ﬁ%g?& g‘?%l\é%gg%gﬁ‘ivsb? Frgﬁlg%& 9? R;%QJ(B@I&?E% ogﬂcsgk#_” si on

pr e- CONCEMulséfying DR TMliveiyBystetn (dohmiord p kROWAds SEDDE shRss@ ofdl) CFt 30
O~~~ONO2 is (1i) one or nore surfactants; (iii) optionally an oil or

sem - sol adinihgstrati¢n. )Meraipdrtico hyolys ihiei poesefivinmémipnas dirseted tala pharmiaBeutihler

emul si on upon_ contact with aﬂueo,us ~medi a such as g{qst rointestinal fluids.
20 The ctAmRSsitionsHitakle forrdgpdminiskation: asfosm of Mpemmylsian prsscanseatoneal | y

further Cco(?nn&)rgslinsge one or

i (i) a compound of the formula (I)

CH,

o\/\\\./'\omo2 ]
O 0

15 (ii) one or more surfactants;

CH,0

(iii) optionally an oil or semi-solid fat;

said composition forming an in-situ oil-in-water emulsion upon contact with aquecus

media such as gastrointestinal fluids.

The composition according to the present invention may optionaily further comprise one or

more short-chain alcohols.

The composition will form an in situ oil-in-water emulsion of small droplets of nanometer
35 to micron size upon contact with gastrointestinal fluids, the droplets being constituted of a
compound of the formuia (I} above, forming the core of the droplet which is covered by
one or several layers of surfactant. The in situ formed oil-in-water emulsion will provide a
good bioavailability of the compound of the formula (I) upon oral administration. Storage
stability of the emulsion is not 2 concern since the emulsion is not formed until the pre-
3  concentrate has been taken by the patient, i.e. first at the moment of administration. The

possibly unpleasant taste of the pre-concentrate is not a problem when filled into capsules.
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which is covered by one or several |ayers of surfactant. The in situ
formed oil-in-water emulsion will provide a good bioavailability of the
conmpound of the fornmula (1) upon oral adm nistration. Storage stability of
the emulsion is not a concern since the emulsion is not forned until the
pre 30 concentrate has been taken by the patient, i.e. first at the nonment
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sof t pil | sofepillsahe b&e lle¥eggges. Upon contact with aqueous media such as
gastrointestinal fluids, the enulsion pre- concentrate transfornms into an
oi | -in-water enulsion- Thus, the conposition will forman In in-situ

oil-in-water enulsiaon in the gastrointestinal tract (G tract). The drug
rel ease r&Pgn S?“m’itﬁ‘éﬂ'\:‘&ﬁ‘ﬁ%ir{‘?‘%wf&‘ Yearshromnissiena fluidse thereopilsion pieze of t he

' ' | -pol ar |. f th | sl | , the |
pei ng. govariseirPlls AR PSR s Phugh B . SRS e rsijorfin o

dr ug/ sar f actiandil-M-whidf &nulsied it bR %a@ﬁ_@i?lfgsﬁﬁ"ﬂitﬂ& &1 E0®). THE Eﬁﬁtr@l@liseﬁm of

Generally, small droplet size an I gh polarity gives rise“ o a high drug

rel ease rtieeofrpositiotisaieterminetl by thé\Srophdt sizé oPkter iMsidk@uisiSP4nd he BoladB-33)
The conpound of the formula (1) above consists of naproxen, a butyl “spacer
and a NOBE&EmBAsPMEroRistse thy lategibgingtgoremsd by she kydrgphiliofipdphibigbalhmse i nt o one

single mﬂl—ﬁ%‘f SF the drug/surfactant mixture, and the concentration of the surfactant. Generally,
small droplet size and high polarity gives rise to a high drug release rate (N.H. Shah et al.,
s Int. J Pharm. 106 (1994), pp. 15-23) '

The compound of the formula (I) above consists of naproxen, a butyl spacer and a
NO-releasing moiety, said three parts being linked together into one single molecule.
Naproxen is by nature in form of a powder, whereas NO-releasing naproxen of the formula
. 20 (I) above provides a compound in il form as such at room temperature, due to the spacer.
This unique feature provides the advantage that no external lipophilic oil or semisolid
matrix needs to be added to the emulsion pre-concentrate, since this is an inherent feature
of the drug. Additionally, a pharmacologically inert oil or semisolid fat may be added to
the pharmaceutical composition by means of a filler or as a viscosity regulator. A filling
25 agent may be required to increase dosing accuracy for low doses. A viscosity regulator
may be required in order to adjust optimal viscosity for filling of the composition into e.g.
capsules. In particular high speed liquid filling of capsules requires careful adjustment of
viscosity within 2 range that prevents splashing on the low viscosity end and thread

formation on the high viscosity end. Moreover, the viscosity range must be chosen so as to



Naproxen is by nature in formof a powder, whereas NO-rel easi ng naprgxerp nfy

t he formul WOM/6608f above provi des a conpound in oil form as PEYERIDE04ELOM
tenperature, due to the spacer. This unique feature provides the advantage
that no external lipophilic oil or senifsolid matrix needs to be added to

the emul sion pre-concentrate, since this is an inherent feature of the

drug. Additionally, a pharmacologically inert oil or semsolid fat nay be
added to .the pharmaceutical conposition by neans of a filler or as a

vi scosi t Yoy apapaple tormulgtionnhe visgesity rarge twpicaldy trigquired far liquat @siag oflosi ng
accuracy for | ow.dosgs. jscosity regulator may be required in order to
adj ust opctaﬁﬂ‘ﬂ?s @if?&gﬁtt?/é?ffl Still ng of the-conposition into e.qg.

capsules. In particular high speed liquid filling of capsules requires

careful adjustment of viscosity within a range that prevents splashing on

t he | ow VitzQaesl f 0&,&;& LOQI I IS i end.
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typically required for liquid filling of capsules is fromO0.1 to Pa s.
The total® iaent ofhe ameuRifihe eempdundmd tiofommik ({) Jsedde the donipbsiti6®EPOoSi ti on
of the s li&gvsﬁ@ti on is,&&eferably in the range 50-1500 ng per unit dose. In
still a fartirempPEIEYTY%®S% enbodi ment, the anpunt of the conpound of the
formula (1) used in the conposition is 125-500 ng per unit dose. The
wording "unit dose" is defined as the anount of active conpound

adm ni st ghedvdrAin@"nit dBseS i [ | : . of water.
The wor di ng "sur fact ant " iig%%e?ﬁﬁg&aéngﬁtfoggﬁctl edugﬁ%alﬁgﬂgll%?@mc%%ounds
such 1as shrgtecdapsule porldisselved iPord glasest wated act ants in accordance with the
present invention are non-ionic surfactants, for exanple those containing'
pol yet hyl ene glycol (PEG chains, 1is particularly block co-polyners such

as pol ox rs. ,EX l.e f. sui.t abl e | oxamers ar.e Pol oxamer 407 (Pl uronic
F12$ (1) ﬂg gfo&xgg@‘%ﬁan? 15 defined as sr.Prgce-acuve ampahiphlhc compounds such a(s

block co-polymers. Preferred surfactants in accordance with the present invention are

non-ionic surfactants, for example those containing polyethylene glycol (PEG) chains,

t5  particularly block co-polymers such as poloxamers.

Examples of suitable poloxamers are Poloxamer 407 (Pluronic FlZ‘f@); Poloxamer 401
(Pluronic L121%); Poloxamer 237 (Pluronic F87 ® ): Poloxamer 338 (Pluronic F138® %
Poloxamer 331 (Pluronic LIOI® ); Poloxamer 231 (Pluronic L8 l® ); tetrafunctional

20 po]yoxyethylene polyoxypropylene block copolymer of ethylene diamine, known as
Poloxamine 908 (Tetronic 908®- ); Poloxamine 1307 (Tetronic l307®); Poloxamine 1107
polyoxyethylene polyoxybutylene block copolymer, known as Polygiycol BM45® . This
list is only intended to serve as exemplification of surfactants that may be used in
accordgnce with the present invention, and should not in any way be considered as

25 exhaustive or as limiting the invention.

All surfactants described above are commercially available from e.g. BASF, Dow

Chemicals, and Gattefossé.
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frome.g. Chem cal s, d Gattefos WO 01/66087 7 - 8 SEP 2004
PCT/ smuB@?@@*@ciﬂawa’ X from 31?’ igr k: B tpa ?ftss(”é’j)’ framalc@dieibdce with the

I nvention may be within the range of from 12.5-6000 ng. preferably of from
100-500 ng. The ratio NOrel easing NSAID: surfactant may vary from1l:0.1to
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pharmaceutical conposition this my be any ol & and

conpat i bl es inigtinett hed camppatibée with elid @lpsul@ snaeeidl. a%&vél?&s%xrﬁ%@éﬁlﬁ?é forf use
I n pharmaceuticals. A person skilled in the art will appreciate which oil
to sel ect "TWPFECUUF‘H{’ ehaegohikiliessia thewa will @ppostiauhia bid twselect fdrake may be
used in ace ord nce nventlog‘? are .vegetabl e oils such as
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suitable Tor the purposes™of the present 1nvention. S

used as asdfiloweroif, andtmomawmcmmmmcmwmh@nma HgdydtRdes B ef er abl y
be selected fromnono-, di- and triglycerides, fatty aci d al cohol s such as

stearyl |i@ablednothe pamases ofdhe RO IB8AGAN.43101, gl yceryl pal nitostearat e
such as Precirol

If a semi-solid fat is used as a filler for the pharmaceutical composition, this may

preferably be selected from mone-, di- and triglycerides, fatty acid alcohols such as stearyl
15 alcohol, Gelucires 33IOI® . 39!01® . 43/01® . glyc;ryl palmitostearate such as Precirol

AT05®. Gelucire is a mixture obtained by mixing mono-, di-. and tri-esters of glycerol,

mono- and di-esters of PEG., or free PEG.

If an o1l or semi-solid fat is used in the pharmaceutical composition according to the

. 20 invention, this may serve as a filler or as a viscosity regulator.

The wording “short-chain alcohols™ used in accordance with the present invention is herein
defined as linear or branched mono-, di- or tri-alcohols having 1-6 carbon atoms. Examples
of such short-chain alcohols useful in accordance with the invention are ethanol, propylene

25 glycol and glycerol.

If a short-chain alcohol is added to the pharmaceutical composition according to the

invention, the solubility is enhanced and a smaller amount of surfactant is required.
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glycol and glycer.ol. Lf a short-chain alcohol is added to the
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is fill e%ﬂeﬁg@,_ singl e dosage forns suitable for oral admnistration, such
as capsul es. “drinki ng anpoul es and dose cushions. or may be fornulated as
ot herssuitabl e oral dosage forns such as chewabl e soft pills and chewy- base
| ozenges., 5 In a preferred enbodi nent of the invention, the pharmaceuti cal
conposi t I preferred gralepdimens of Haer idverslcat the mapsatenticalliomposivion il R

al t er nat 'hv rrﬁqt[.eri al _chh as net hyl cel | ul ose- based shells, and soft
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i nventio h | .cal osition.may be dissolved in e.g. a glass
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be taken as an oral solution. The conpositions intended for dissolution
prior to admnistration may be filled e.g. into soft dgel ati ne capsul es,
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Is particul arly advantageous for high dose is conpositions which” woul d '
requi re &slYgkingaha.glass of watepdhpsatiowing shtpreecodidrtiateta fprimn emulsion

which may be taken as an oral solution. The compositions intended for dissolution prior to
administration may be filled e.g. into soft gelatine capsules, plastic or aluminium cushions,
or plastic or glass ampoules. This feature is particularly advantageous for high dose

15 compositions which would require a large capsule, for patients who have difficulty in

swallowing capsules. and for pediatric patients.

In a preferred embodiment the pharmaceutical composition of the present invention is

filled into capsules. Preferred capsules are gelatin capsules which may be soft or hard. The
20  hard gelatine capsule consists of two picccs; a cap and a body, one fitting inside the other.

The hard gelatine capsules are produced empty and filled in a separate operation step. The

soft gelatin capsule is a capsule which is manufactured and filled in one single operation.

As mentioned above, the emulsion pre-concentrate transforms into an oil-in-water
25 emulsion upon contact with the gastrointestinal fluids, whereby the active drug is released.
Thus, the composition will form an in situ oil-in-water emulsion in the gastrointestinal tract

(GI tract).

The pharmaceutical composition of the present invention is particularly useful in the

3  treatment of pain and inflammation. The wording “pain” is intended to include, but not



swal | owi ng capsul es. and for pediatric patients. In a preferred enmbedi $EMIN
t-he phar maaegbigaky conposition of the present inventionis filled into
capsul es. Preferred capsules are gelatin capsul es which may RO /SEGR/00486
hard. The 20 hard gel atine capsule consg sts of two pieces, a cap and a
body, one fitting inside the other. The hard gel atine capsul es are
produced enpty and filled in a separate operation step. The soft gelatin
capsule is a capsule which is manufactured and filled in one single

oper at i onlimfted T@%&l@é}ﬁ@eﬁbﬂﬁ@urobﬂﬁlcw ﬁ%%ﬂm%&r?%? .%Uff ?chf‘eésr{té}ﬁg{ orLms into

an oil-in-water 25 enul sion upon co witht rorn l]‘tlwds
wher eby t hml dgoniv pani cpcerspaie] migsaink andTHeddachehef ﬁﬂﬁﬁp@ilhh%é’%bﬂdugﬂ man in
situ oil-in-water enulsion in the gastrointestinal tract The
phar maceut REAMmMagARH oliitERedde lnﬁﬂ@%b@wnhrmnademtrhcmnatendpmhhnguI arly useful

in the 30 t eat nment of and. i nflammation. The wording "pain” is
i nt ended ?% ?°HE‘HEH% angj Veﬁ'&?“&ﬁ“@i/ 66087 9 - 8 SEP 2004 PCT/ SE01/ 00466

limted to, nociceptive and neuropathic pain or conbinations thereof:
acute, intermttent and chronic pain: cancer pain; mgraine and headaches

of siml aMemngbﬂ%mEmtmprdi ng "inflammation" is intended to include, but
not limted to, rheumatolid arthritis: ostheoarthritis: and juvenile
arthritis. 5 Methods of preparation The pharnmaceutical conposition of the

pr esent _?}EFentlon may be preBared mainly by the follow ng alternative
met hods: Rharmpcgukenl capPasiion pf the pervprsindension mhay Yeoprapdred (hinly by et i n a

mxtare | @“h R P reflserat ur e correcponding To the
"to
1. Mixing
I2) The oily compound of the formula (I) is put in a vessel, solid surfactant and solid/oily
fat (optional) is added. The mixture is heated to the temperature corresponding to the
melting point of the excipients , making the formulation fluid, mixed thoroughly until
15 homogenous (visual inspection) and the pre-concentrate is filled into capsules suitable for

oral administration.

Ib) Alternatively, the oily compound of the formula (I) is put in a vesse! and fluid
surfactant is added. The mixture is mixed thoroughly until homogenous (visual inspection)

; 20 and the pre-concentrate is filled into capsules suitable for oral administration.

c) In a further alternative method, the oily compound of the formula (I) is put in 2 vessel,
finely grinded (particle size < 177 um) solid surfactant is added. The liquid mixrure is
mixed thoroughly until homogenous (visual inspection) and the pre-concentrate is filled

25 into capsules suitable for oral administration.

Id) In still an alternative method the semi-solid/solid surfactant (s) is put in a vessel,' and
one or more alcohols are added. The mixture is heated to the temperature corresponding to
the melting point of the excipients, making the formulation fluid, mixed thoroughly until

3  homogenous (visual inspection). The oily compound of the formula (I} is added, and the



melting point of the excipients , nmaking the formulation fluid, m xed SEP 2004
t hor oughl ywoanikéest> honogenous (visual inspection) and the ?r e-concentrate
is filled into capsules suitable for oral admnistration. g)WSEOUMG '
Alternatively, the oily compound of thegfornula (1) is put in a vessel and
fluid surfactant is added. The m xture 1s m xed thoroughly until
honogenous (visual inspection) 20 and the pre-concentrate is filled into
capsul es suitable for oral admnistration. ¢) In a further alternative

net hod, toRiRueé lymPRERRSHBEHH 1 s (Askial isPittiol | fd pely
grinded (particle size < ";L?% ﬁ%ﬁli@?ﬁb%u(ﬁv#%(ﬂ %ﬁ?ﬁlghgﬁgéﬁsﬁgeqqa&ﬂad

m xt ur e ifdledimovedpdubermitgle Yororhi ddinaizegesaus (vi sual inspection) and the
pre-concentrate is filled 25 into capsul es suitable for oral

adm nistration. 1d) In still an alternative nmethod the sem -solid/solid

surfact a_rit ﬁz) izurﬁ]lf;t i n a.vess&lp, and one or nore al cohols are added. The
mxture i1® RIEtR ’erﬂ%m?'é‘f?p‘éF fthe leurid surfRatantisy stRut in wuessed) aridnanepoi nt  of
th i pi ' | at.i flyid | xed hi til 30
nomognotiort oehe ST RRRAS BRpaedbuouhl b Bomaseias il 1) 1 s
added, anbpelforf o4 BA0HpAd of hTofingf is BEILSERLAANRR NS 19, T xed

t horoughl y unti[ honogenous (visual 1nspectio re-co eis

filled i otaroeghhpuhttishombdentise visat! pEpdctiaaIThe prd-adrcemratt ®filldd iyt a further
alternative method the liquid surfactant(s) is put in a vessel, and one or
5 nore aFashisssuisahle forpsd admmeisirasiorure is bl ended thoroughly until
honmogenous (visual inspection). The oily conpound of the fornmula (1) is
added, and the mxture is mxed thoroughly until honbgenous (vi sual

i Nspget i @Pded elg | o % to., capsul es suitable for oral
adm ni str atr! Sgl-tbte%ip?ﬁwgﬁgl erg%%&?c??’{ E%Jttﬁ/?})?_ |s{é%ew'5%§§§\“§_' %F f?;\mgl 10T L apsul ¢
W th a | bewitin 4 bedi® vivubsidy rofgeTUS HeteRRin¥H bRk AamBhdiaiel ¥ IRGAGAS Y range.
as determned by the manufacturer. at the filling tenperature stitable for
t he pr octessperdare saitable fori the pracags Foea twe-piex icopsuld the maxgnum filling

temperature is roughly 70 °C. The viscosity of the formulation should normally be in the

range 50-1000 cPoise (=0.05-1 Pas) at the temperature chosen for the filling process.

15 Forthe filling of the formulation into softgel capsules, process temperature is not allowed

to exceed 30-40 °C (the exact temperature depending on the manufacturer). The

formulation must be liquid and have a viscosity that allows it to be pumpable at the filling

temperature. In order 1o make the formulation liquid with an acceptable viscosity, several

additives may be used, for example Cremophor EL® .

II. Filling
For the filling procedure it is required that the composition is in liquid form at the
temperature of filling. Semisolid thermosoftening compositions are therefore filled above
the liqueifying temperature. Soft gelatiﬁe capsules are manufactured and filled in one

25 operation, and may be filled at temper:«itures of up to 40 °C, whereas hard gelatine capsules
may be filled at temperatures of up to 70 °C. Hard gelatin capsules filled with
compositions that remain liquid at storage temperature require sealing, e.g. by gelatin
banding, to prevent leakage. The process of liquid filling of hard gelatin capsules and
Product requirements are ¢.g. described in W.J. Bowtle, Pharmaceutical Technology

%0 Europe, October 1998: V.M. Young, Pharmaceutical Manufacturing and Packaging



temperature is roughly 70 C. The viscosity of the fornulation shoul d8 SEP 2004
nor mal | y beWiOrp1t6b@87 r ange 50- 1000 cPoi se (-0.05-1 Pas) at thgci/sflRbasur e
chosen for the filling process. is For the filling of the forrmulation into
softgel capsul es, process tenperature iginot allowed to exceed 30-40 C
(the exact tenperature depending on the manufacturer). The fornulation
must be liquid and have a viscosity that allows it to be punpable at the
filling tenperature. In order to nake the forrmulation liquid with an
accept abl eSonirsgrosiarsy / %endaE T Gudiet Pharsnaveyidg Taslet{odydniesedopd/e Cr enophor
EL(r) . IL Filling For th | 1ing procedure it is required that the
conposi t i ofePramierQaefer d 95% Uping Wodececappdesspaimats illing of merg thageme pbased

th ft t f fill d b I f

L ompor at urB® Songqar- 1 RRl b esiE Midhir quflipBe ke eehaedtr'f o 95
t , har d

el ati ne. AaLirEY ﬁ‘é‘i"”{)g*‘l! ?ﬁ% P&eﬁ?ﬁfn%‘é?%tﬁﬁp%é%?‘ ool ol a1

capsul es ffillddel sigldstes0TROfhAliphAs: hiabe HQUBIiNreb ey, q'h@tnuﬁﬂ)&rcﬁg)ﬁ
tenperature require sealing, e.g. by gelatin banding, to prev eakage

The processlpfestriagd by theichpsuly sofe. had volgek af tive gdagie phass.dfids specialfdature
requirenments are e.g. described in WJ. Bowtle, Pharmaceutical Technol ogy

30 Europe ,mey. plgp ajlow gemrolipd fmﬂsmma)mﬂﬁarqfﬁé%mlb@wambﬂma@tfammgt;@nu
ond B Codh satis Gt Aboiuoaly, fis gy e BEia o ane o vl opBit g per

1989. Using two piece capsules permts filling of nore than one phase into
a single capsule. which may be desired for bi-or nultiphase drug rel ease
(WJ.! BowlE Charactatisationt of the fodPhasarion41 (1996). pp. 9-16). Several phases
-of solidifying material can be 5 filled in single steps. The final phase
may be | i dBiogdario eRagenterisg formmiatinnsoide tigte r5a for ghe @ﬂnylaa@wrfpm é@iolby t he
capsul e si.ze.  and oI ume of n ases. Jhi feature.
ol 5o al | oul ST Se” Pe Cirelitl W aaBRaS S T AFEF B T8 dncos
. formul at edieletmined, and the formed emulsion is characterised. SGF comprises of 7 millilitres
concentrated hydrochloric acid, 2 grams of sodium chloride and distilled water to give the
15 solution a total volume of I L. The “emulsion forming test” is performed in test tubes
(beaker) with magnetic stirring. The test tube, containing a small magnet, is filled with
12.5 ml SGF without enzymes, corresponding to one tenth of the average volume of gastric
fluid in humans. and formulation corresponding to one tenth of the dose of the active

compound of formula (1) is added.

The time for emulsion formation will vary from 30 seconds and up to 15 minutes,
depending on the composition of the formulation. If one or more short-chain alcohols are
added, the time for emulsion formation will vary between 2-3 seconds and 3-4 minutes,
Also the average particle size of the formed emulsion is studied with Laser Diffraction,

35 LD, or Photon Correlation Spectroscopy, PCS. Depending on particle size either of the two
methods may be used.



the sane capsule. Additionally. capsules ray be processed further. e.PQSER)ZﬂWo
enteric co¥Pi%k§6%87o 111. Characterisation of the formul ati opgrkRoiod& t©
characterise fornulations, the tinme required for the fornulation to form an
oil - in-water enul sion upon contact w tiB sinulated gastric fluid, SG-,

(w thout enzynes), is determ ned, and the forned enulsion is
characterised. SGF conprises of 7 mllilitres concentrated hydrochloric

acid, 2 ans of sodjumchloride and distilled water to give the is

sol utiongéw—ﬂme_s@&ﬂlmmm_ﬂfnhe "emul sion formng test" is perfornmed in
test tubes (beaker) with magnetic stirring. The test tube, containing a
small magnet, is filled with 12.5 m SGF w t hout enzynes, corresponding to

one t ent hryafin bR Wl 39@ b elhedfin %ﬁé gc:;tgig Hfg ltlijgogoéfog\figéj H%ﬁ?@&lichﬁﬁpound

formul ation corresponding to one ten

of for mulpa: (olde ém@@@&ﬁ.ﬁnﬁitigg tHegvddysg. for emulsion formation will vary
from 30 seconds and up to 15" m nutes, depending on the conposition of the

fornubation. If one or nore short-chain alcohols are added, the tinme for
emul sion_formation wll vary between 2-3 seconds and 3-4 mnutes. Also the
aver age gaetplowingiemulsign preeconegnitstes evant piepareds st udi ed with Laser
Diffraction, 35 LI), or Photon Correl ati on Spectroscopy, PCS. Dependi ng on
particle size either of the two nethods may be used. 30 WO 01/ 66087 12

Det ai | ed gdggafdih ption of the invention - 8 SEP 2004 PCT/ SE01/00466 The
i nventi on—vm—now be described in nore detail by the follow ng exanples,

which are not to be construed as |im khBgnl[Be i nvention. 5
10 (1) Compound of formula (I) - 1000
(i) Pluronic Fl?.?'® 1000

A semi-solid formulation was obtained by melting | kg of Pluronic F127 ® ( Poloxamer
407) by heating to 62 °C. The melt was stirred thoroughly to ensure that no solid particles
15 were present. | kg of the compound of formula (I} was added to the melted Pluronic
® . .
F127", and the mixture was allowed to reach a temperature of 62 °C. The liquid
formulation was mixed until homogenous {checked by visual inspection). The resulting
liquid formulation was then filled into hard gelatin capsules. The formulation becomes a

semi-solid upon cooling (in the capsule).

Characterization
150 milligram of the formulation was put in 12.5 millilitres of SGF (without enzymes) and

magnetic stirring. The following results were obtained:

Time to emulsion: 13 minutes

Average particle size: 2-3 pm

The viscosity was measured in a Stress Tech cone and plate viscometer, measurement

3 system C 404 PC, at the shear rate 205 . The flow was more or less Newtonian. .



The follow ng enmul sion pre-concentrates were prepared. Exanple | ancufSEp oo
10 (i) Conpwomdlseeds7fornula (1). 1000 (ii) Pluronic F127(r) 1000 A

sem -sol id fornul ati on was obtained by melting | kg of Pl urdiffSEA

Pol oxaner 407) by heating to 62 C. Thg nelt was stirred thoroughly to
ensure that no solid particles is were present. 1 kg of the conpound of
formula (1) was added to the nelted Pluronic F127(r), and the m xture was
allowed to reach a tenperature of 62 C. The liquid formulation was m xed
until honogenous (checked by visual inspection). The resulting liquid
formul ation was then filled into hard gelatin capsules. The fornul ati on
becones a Exampledol i d upon cooling (in the capsule). 20 Characterisation

150 mlligramof the fornmulation was put in 12.5 mllilitres of SG-
(wi thout enzynes) and nmagnetic stirringmoBhelgfol | owing results were

obt ai ned: Time to.emul sign: 13 mnutes Average particle size: 2-3 m The
Vi scosity @g‘émﬂ%oé?ﬂroégo ?;hagtress Tech c¥i98 and pl ate vi sconeter,

neasurgner‘m)pﬁ?mﬁygqgfﬁc 40 4 PC, at the ar rate 20 s- 1. The flow was
nore or | ess Newtonian. . WO 01166087 13 nple 2 amount g (i) Conpound
of formula (1) 1000 s (ii) Pluronic L121 O 1000 -8 SEP 2004

A liquid formulation was prepared by mixing | kg of the liquid surfactant Poloxamer 401,
with 1 kg of the compound of formula (I) at room temperature. The liquid formulation was
mixed until homogenous (checked by visual inspection). The résulting liquid formulation

10 was then filled into hard gelatin capsules.

Characterization
150 milligram of the formulation was put in 12.5 millilitres of SGE {without enzymes) and
magnetic stirring. The following results were obtained:

15

Time to emulsion: 20 seconds
Average particle size: Il pm
Example 3

. 2 amountll g}
(1) Compound of formula (1) 1000
(ii) Polyglycol BM 45° 1000
(iii) Sodium dodecyl sulphate 40

25 A formulation was obtained by mixing 1 kg of Polygiycol BM 45®(Poloxamine 1107), 40
grams of sodium dodecyl sulphate, acting as a co-surfactant, and 1 kg of the compound of
formula (I). The liquid formulation was mixed until homogenous (checked by visual

inspection). The resulting liquid formulation was then filled into hard gelatin capsules.



PCT/ SE01/ 00466 A liquid formulation was prepared by mxing | k; of theSgp 004
liquid surWQA&M87 Pol oxaner 401, with 1 kg of the conpoundpef/sEeiidbe ()
at roomtenperature. The liquid forrmulation was m xed until honbgenous
(checked by visual inspection). The reddlting liquid fornulation 10 was
then filled into hard gelatin capsules. Characterization 150 mlligram of
the formulation was put in 12.5 mllilitres of SG- (w thout enzynes) and
mag netic.stirring. The following results were obtained: g C2 15 20 Tine
to emul si‘offr9gers®i¥nds Aver age partl cle size: 11 gm Exanple 3 anount f (]

(i) Conp f for ), 1000 Pal C BM 45(r) 1000 i)

Sodi um dg@@gwﬂigﬂ%ﬂgfgeefo%@m%omw PRUIP e %W'%&‘é"‘?bﬁf §ﬁﬁgﬁrltb9utmxymgs)m&g of
Pol ygl ycql}, ﬁlg{g G ) of sodi um dodecyl sul phate,
acting as %1 cé gtt(}rrr%’a??gér)l and’ g"ﬁ& W?re OHg%l:glg;ound of formula (1). The
liquid formul ati on was m xed until honogenous (checked by vi sual

i nspection). The resulting liquid fornulation was then filled into hard

gel atisn cEpsubesuisgih:WO 01/ 665&#ndds - 8 SEP 2004 PCT/ SE01/ 00466

Average particle size: 0.7 um
Example 4
10 ' amount [g] 1
(i) Compound of formula (I) 1000
(if) Pluronic F127° 500
(111) Cremophor EI..® 500

15 To be able to fill the semi-solid formulation into soft gelatin capsules, process temperatures
must be below 30-40 °C (the specific temperature depends on manufacturer). This means
that the formulation must be fluid and pumpable below 30-40 °C. To obtain a formulation
fluid at this temperature, some of the surfactant was replaced with Cremophor EL®. A
melt was prepared as described in Example 1, except for the substitution of 0.5 kg

20  surfactant with the same amount of Cremophor EL®

Characterization
150 milligram of the formulation was put in 12.5 millilitres of SGF (without enzymes) and

magnetic stirring. The following results were obtained:

Time to emulsion: 9 minutes

Average particle size: 4-5 pm



Characterization 150 mlligramof the formulation was put in 12.5 -8 . P 7004
milli I.itreswgf 8,"(vm'thout enzynes) and nmagnetic stirring. The foll o% r?&
resul ts wer oo ned: 5Tine to enul sion: 15 minutes Average PEFSEQI08466
size: 0.7 pm Exanple 4 IOanount (i) Compound of fornmula (1)1000 (ii)

Pl uronic F127(r)500 (iii) Crenophor EL(rlf500 i is To be able to fill the
sem -solid fornmulation into soft gelatin capsul es, process tenperatures
must be bel ow 30-40 C (the specific tenperature depends on manufacturer).
This means that the formulation nmust be fluid and punpabl e bel ow 30-40 C.
To obtain a fornmulation fluid at this tenperature, sone of the surfactant

was repl ac ] Crenophor EL(r). A nelt was prepared as described in
Exanpl e 1,E£Ia fes for the substitution of 0.5 kg surfactant with the sane

amount of Crenophor EL(r) . Characteri zgkjsapt [c250 m | ligramof the
formulation was put in 12.5 mllilitres ™o (w thout enzynmes) and

magneti ¢ sfil Compgundioicfobraliladiyi ng resul t si288re obtained: 25 Tinme to

enmul sion: 9 minutes_ Agerage particle size: 4-5 pm WD 01/66087 15 Exanple 5
amount ¥ 1) (gdreakd 37 fornula (1)1250 1500

(11i) Fractionated coconut oi} 1880

To ensure that low dose formulations will have a good filling precision, and to fill a
capsule of a certain volume to minimise the amount of air present. the active compound

' 10 may be filled up to volume with aliquot part coconut oil. A semi-solid formulation was
obtained by melting 1.500 kg of Pluronic F 127® (Poloxamer 407) by heating to 62 °C. The
melt was stirred thoroughly to ensure that no solid particles were present. 1.250 kg of the
compound of formula (I) and 1.880 kg of fractionated coconut oil were added to the melted
Pluronic F127®, and the mixture was allowed to reach a temperature of 62 °C. The liquid

15 formulation was mixed until homogenous (checked by visual inspection). The resulting

liquid formulation was then filled into hard gelatin capsules.
Characterization
One tenth of the formulation was put in 2.5 millilitres of SGF (without enzymes) and

| 20  magnetic stirring. The following results were obtained:

Time to form emulsion: 10 minutes

Average particle size: 5 um
23 Exampleé
amount fg]
(i) Compound of formula (I} 62.5
(i) Poloxamer 407 375
(iii) Fractionated coconut oil 3125



s(ii) Pluronic F127(r)1500 (iii) Fractionated coconut oil 1880 - 8 SERB SEPOML
PCT/ SE01/ 0000%/6§87ensure that | ow dose fornulations Wil hawkedepshss

filling precision, and to fill a capsule of a certain volume to mnin se
the amount of air present. the active cgmpound to nay be filled up to
volume wth aliquot part coconut oil. A sem-solid fornmulation was

obtai ned by nelting 1.500 kg of Pluronic F127(r) (Pol oxanmer 407) by heating
to 62 T. The nelt was stirred thoroughly to ensure that no solid particles
wer e pr esBrtforrini2ten wgs pfeptied as destpibed tordExabipieBlaboyd.) and 1.880 kg of
fractionated coconut oil were added to the nelted Pluronic F127(r), and
the m xture was allowed to reach a tenperature of 62 T. The liquid is
fornul atign was .m xed until honogenous (checked by visual inspection). The
resul ti nd""¥fYei#8r mul ati on was then filled into hard gelatin capsul es.

Char act ergd ' : f roul at i on S t in12.5 mllilitres
of SGF (vg 85%%3%%%%%‘%5’?%5 ?gb%’gwn@es)ﬁbﬂ’?'n < rgﬂ%w’lr‘glr?’%\;\ﬁsh‘@r? esults
wer e gbt gbigskd: Tine to formenul sion: 10 minutes Average particle size: 5
; Lm Exanpl e 6 anount Fgl (i) Conmpound of formula (1) 62.5 (ii) Pol oxaner
407 375 (iii) Fractionated coconut oil 312.5 30 WO 01/66087 16 - 8 SEP
2004 PCT/ SEQ / 40466

Time to form emulsion: 10 minutes
Average particle size: ' 36pum
10
Example 7
amount [g]

(1) Compound of formula (I) 62.5

(if) Poloxamer 407" 375

15 (iii) Fractionated castor oil 3125

The formulation was prepared as déscribed for Examples 5 above.

Characterization

20 . Characterization was performed as for Example 5 above. The following results were

obtained:
Time to form emulsion: 10 minutes
Average particle size: 81 um

s Example 8

amount [g]
(1) Compound of formula (I) 3
(ii) Pluronic L127° 0.843
(iit) sorbitanmonolaurat 0.282

30 (iv) glycerol 0.375



The for mul aw(?)@lﬁég@%hprepar ed as described for Exanple 5 above. - 8 SEP 2004
Char acteri zat aracterization was perfornmed as for ExanpCesboiadadsee.

The following results were obtained: Tine to form enul sion: 10 m nutes
Average particle size:36 m10 Exanple 7 bhount Fal (i) Conpound of fornula
(1)62.5 (ii) Pol oxamer 407(r)375 is(iii) Fractionated castor oil 312.5 The
formul ati on was prepared as described for Exanples 5 above.
aOCharacterization Characterization was performed as for Exanple 5 above.
The following results were obtained: 10 minutes Time to formenulsion: 81

(13 (1) BREMEpR Prsiaey SRR S0RHIhs i ol BB Ssb S vy ™
gl ycerol 0. @6 X0Re? 208382 gram of sorbitanmonolaurat and 0.375 gram of glycerol by heating
to 62 °C. The melt was stirred thoroughly to ensure that no solid particles were present. 3
5 Grams of the compound of formula (I) was added to the mixture. The mixture was allowed
to reach a temperature of 62 °C. The liquid formulation was mixed until homogenous
(checked by visual inspection). The resulting liquid formulation was allowed to cool to a
temperature of 30 °C, and was then filled into soft gelatin capsules. The formulation |

becomes a semi-solid upon cooling (in the capsule).
Characterization
112 'milligram of the formulation was put in 12.5 millititres of SGF (without enzymes) and

magnetic stirring. The following result was obtained:

15 Time o emulsion:  2.5-3.5 minutes

Example 9
amount [o]
(i) Compound of formula (I) 3
, 20 (ii) Pluronic L127® | 0.843
(iu) sorbitanrnonolaurat 0.282
(iv) propylene giycol 0.375

A semi-solid formulation was obtained by melting 0.843 gram of Pluronic F127®

25 (Poloxamer 407), 0.282 gram of sorbitanmonolaurat and 0.375 gram of propylene glycbl
by heating to 62 °C. The melt was stirred thoroughly to ensure that no solid particles were
present. 3 Grams of the compound of formula (I) was added to the mixture. The mixture
was allowed to reach a temperature of 62 °C. The liquid formulation was mixed until

homogenous (checked by visual inspection). The resulting liquid formulation was allowed



17 -8 SEP 2004 PCT/ SEOL/ 00466 A sem -solid formulation was obtai nedd ByP 2004
mel ting O. 84Bo1ge6a8n of Pl uronic F127 (Pol oxaner 407), 0.282 PQ}G‘?E %

sor bi t annonol aurat and 0. 375 gram of G ycerol by heating to 8: Oﬂ% nmel t
was stirred thoroughly to ensure that ng solid particles were present. 3 5
G ans of the conmpound of fornmula (I) was added to the m xture. The m xture
was allowed to reach a tenperature of 62 C. The liquid formul ati on was

m xed until honmobgenous (checked by visual inspection). The resulting

li qui d f aorobbbiaaempesinat bb3ELC tadaes!thémiiked meIRART adlatifcpbuldd The and was
then filled into soft gelatin capsules. The fornulafion becores a

seni - sol i f[@rmplgkor says hepid upon ¢ewlingdsuthe papsul)Char act eri zation 112
mlligramof the fornulation was put in 12.5 mllilitres of SGF (w thout
enzynmes) and nmagnetic stirring. The following result was obtained: 15 Tine
to emulsion: 2.5-3.5 mnutes Exanple 9 amount (i) Conpound of formula (1)3
20(ii) Pluronic L127(r)0.843 (iii) sorbitannonol aurat0.282 (iv) propyl ene

gl ycol0. IFhAeehtdtiosol i d formul ati on was obtai ned by nmelting 0.843 gram of
Pl uronic F127(r) 25 (Pol oxamer 407), 0.282 gram of sorbitannonol aurat and
0. 375 gr armaqhillpfremydfenefoginyabn way phemt i i - Lpged
t horoughly to ensure that no soli dppart!i‘)(r:]Igg;;lq]i\llxlleﬁ’gSéQt %ggggﬁbﬁt?f%%é a%?é t he
conpound mégnete stirriag( The {ghowanirsult was htainedt ure. The ni xture was al | owed
to reach a tenperature of 62 C. The liquid formulation was m xed until
honogenous (checked by visual inspection). The resulting liquid fornulation

was al | Owﬁﬂnc to emulsion:  within 20 seconds

10

Examplie 10
amount [g]
(i} Compound of formnula (I) _ 3
(ii) Pluronic L.101° 0.506
15 (iii) sorbitanmonolaurat 0.169
(iv) ethanol ' 0.225

A liquid formulation was prepared. A solution of 0.506 gram of Pluronic L101®

(Poloxamer 331), 0.169 gram of sorbitanmonolaurat and 0.225 gram of ethanol, was mixed
20 until homogenous (checked by visual inspection). 3 Grams of the compound of formula (I)

was added to the mixiture, at room temperature. The resulting liquid formulation was then

filled into soft gelatin capsules.
Characterization
25 97 milligram of the formulation was put in 12.5 millilitres of SGF (without enzymes) and

magnetic stirming. The following result was obtained:

Time to emulsion:  within 20 seconds
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30 C. - and Y68087s i 11 ed into soft gel atin capsul es. The feCcmsEsi0aes
stays liquid upon cooling (in the capsul e%. 5 Characterization 112
mlligramof the formulation was put in 2.5 nillilitres of SGF (without
enzynmes) and magnetic stirring. The followng result was obtained: Tinme to
enul sion. within 20 seconds 10 Exanple 10 anmpunt- (i) Conmpound of formula
(Y3 (ii) Pluronic, L 506 15(i . |) sor bi t annonol aurat 0. 169 (iv)

et hanol 0. 225X N epared. A solution of 0.506 gram of
Pluronic L101(r) (Pol oxanmer 331), 0.169 gram of sorbitannonol aurat and
0.225 gram of ethanol, was mxed 20 until hom)genous (checked by vi sual

i nspect i o) biGaval@iktyStudy T foMRS ra the
m xture, at room terrp)?;[aty*t}?e The%sagtl&';rlaﬁlg ué%gefng)}rﬂ?}g gét?llqg%é/\éf ITt“ﬁ%n
filled intoftgoftl agmimstiraionadpSuteasd miipigct er i zat ion 25 97 milligramof the
formulation was put in 12.5 mllilitres of SG- (w thout enzynes) and
magnetit stirring. The followi ng result was obtained: Tinme to enul sion:

ithin 2 1
wthin 20 8 %%“Eéztlﬁ’Qean%Pmﬂrﬁgxgs were used in the study. At the start of the acclimatization

period, the animals were 4 months old and had a weight of from 7.7 to 10.1. kg.
The animals were fasted for 12 hours before treatment and until the blood sample at 4
hours' post treatment had been taken. A supply of autoclaved hay was given daily as well.

10 - Twice daily, the animals were offered domestic quality drninking water,

A pharmaceutical composition of the invention, filled in a suitable unit dosage form
according to the invention, was administered to each animal. The dose levels were
approximately 15 pmol/kg body weight. 10 ml of tap water was given to facilitate the

15 swallowing of the capsulc or corresponding unit dosage.

All visible signs of ill health and any behavioural changes were recorded daily. Any
deviation from normal was recorded with respect to time of onset, duration and severity.
Included in the daily health check were observations of the consistency of faeces. All

20  animals were weighcdron arrival and of the first day of of each treatment.

Blood samples (5 ml) were taken from the jugular vein into Vacutainer tubes containing
heparin. Blood samples were taken before treatment (0) and at 15, 30 and 45 minutes;

1, 1.5, 2, 4, 7 and 24 hours after treatment.



19 In vivo study of fornulations in mni pigs - 8 SEP 2004 PCT/ SEOI‘/QS@?UN
A bi oavai | s divdeggrst udy of formul ati ons according to the present inve
was performed after oral admnistration in fastened m ni pi gS: SRR/ Oeh o '
Gottingen SPF mnipigs were used in the,study. At the start of the
acclimatization period, the animals wefe 4 nonths old and had a wei ght of
from7.7 to 10.1. kg. The aninals were fasted for 12 hours before treatnent
and until the blood sanple at 4 hours- post treatnent had been taken. A
supply of autoclaved hay was given daily as well. 10 Twi ce daily. the
animals were offered donestic quality drinking water. A pharnaceuti cal
conposi tidaimsf the invention, filled in a suitable unit dosage form
according to the invention, was adm nistered to each animal. The dose
| evel s welr e A BipIEReUtEREEoMUGitoTodutiablefodyraledrainistraliOnrih fofm bEd MlIGHn WaS
given to facilitate the is swallow ng of the capsule or corresponding unit
dosage. Al | KA SYHBURFSNNRISIRG | heal th and any behavioural changes were
recorded daily. Any deviation fromnormal was recorded with respect to
time of onset, duration and severity. Included in the daily health check
vere obsenvabirpaen®bf iR Fommnal( Bt ency of faeces. Al 20 aninmals were weighed
on arrival and of the first day of of each treatnent. Bl ood sanples (5 m)
were taken fromthe jugul ar @QLI’] i nto Vacut ai ner tubes containing heparin.
Bl ood sanpl es were taken before ér eatnent (0) and at 15, 30 and 45 m nutes:
1, 1.5, 2, 4, 7 ang 2Z&%yi0 s rv{’r\ea(ﬁwon\D01/66087 20 -8 SEP 2004
PCT/ SE01/ 00466 d ai o (N ;

: CH,0 »

10
(i1) one or more surfactants:

(ii1) optionally an oil or semi-solid fat:

~ said composition forming an in-situ oil-in-water emulsion upon contact with aqueous

15 media such as gastrointestinal fluids.

2. A pharmaceutical composition according to claim 1, further comprising one or more

short-chain alcohols.

2 3. A pharmaceutical compositon according to claim | or 2, wherein the amount of the |

compound of formula (I) is from 50-1500 mg per unit dose.

4. A pharmaceutical compositon according to claim 3, wherein the amount of the

compound of formula (I) is 125-500 mg per unit dose.

J. A pharmaceutical compositon according to any one of the preceding claims, wherein

the surfactant is a block co-polymer.

6. A pharmaceutical compositon according to any one of the preceding claims, wherein

30 the surfactant is a non-ionic surfactant.



1. A phar rraceutlcal conposition suitable for oral administration, inBfSEhi00
of an' enmul YQM/68BEL._ concentrate, conprising 5 (i) a conpouncaIisEohendéer mul a
() (I') CH3Oto (ii) one or nore surfactants; (iii) optionally an oil or
seni-solid fat; said conposition forminglan in situ oil-in-water enul sion
upon contact with aqueous is nedia such as gastrointestinal fluids. 2. A
phar maceuti cal conposition according to claiml, further conprising one or
nore short-chain al cohols. 20 3. A pharnmaceutical conpositon according to
claiml or 2, wherein the anpunt of the corrpound of formula (1) is from

50- 1500 p unit d S8 har maceut i cal 05|t n according to claim
3, Wnereinﬁ ﬁ‘eP'E‘HBH%%“ H‘é’o“ﬂg ‘gmfo £l 1"& c'("’F')'” %“ﬁ??“%@‘ftg&“ﬁer
unit dosejg ﬂz&gx WEhar naceutlcal corrposi ton according to any one of the
preceding c erein the surfactant is a block co-polyner. 6. A
phar maceut i cal conp05|ton according to any one of the preceding clains,
wherein 30 the surfactant is a non-ionic surfactant. WD 01/66087 21 - 8
SEP 2004 8PCA/@BEGhAGMMIESH compgsiphacaerding beidimch mhesid ihesurfaaaidi fected cl ai m
6, wherein the non-ionic surfactant is a pol oxamer.

from any one of Poloxamer 407; Poloxamer 401; Poloxamer 237: Poloxamer 338;

Poloxamer 331; Poloxamer 231; Poloxamine 908: Poloxamine {307: Poloxamine 1107:

and polyoxyethylene polyoxybutylene block copolymer.

10 9. A pharmaceutical compositon according to any one of the preceding claims, wherein

the total amount of surfactant(s) is from 12.5-6000 mg.

10. A pharmaceutical compositon according to claim 9, wherein the total amount of

surfactant(s) is from 100-500 mg.

11. A phan'naceutii:al compositon according to any one of the preceding claims, wherein

the ratio of compound of formula (I): surfactant is within the range of from 1:0.1 - 1:10.

12. A pharmaceutical compositon according to claim 11 wherein the ratio

; 20 ratio of compound of formula (I): surfactant is within the range of from 1:0.3 -1:3.

13. A pharmaceutical compositon according to any one of the preceding claims, wherein

an oil is present.
2 14. A pharmaceutical compositon according to claim 13, wherein the oil is a vegetable oil.

15. A pharmaceutical compositon according to claim 14, wherein the vegetable oil is

selected from coconut oil, com oil, soybean oil, rape seed oil, safflower oil and castor oil.



5 8. A pharmaceutical conpositon according to claim7, wherein the _ 8 SEP 7004
surfact ant MX01gép&ct ed from any one of Pol oxamer 407; Pol oxgfREofioolss

Pol oxamer 237; Pol oxaner 338; Pol oxamer 331; Pol oxaner 231; Pol oxam ne
908: Pol oxam ne 1307: Pol oxam ne 1107: 22and pol yoxyet hyl ene pol yoxybutyl ene
bl ock copolyner. 10 9. A pharnmaceutical conpositon according to any one of
the preceding clains, wherein the total anount of surfactant(s) is from
12.5-6000 ng. 10. A pharnaceutical conpositon according to claim9, wherein
t he t ot al i6andgharmeteutingt ¢ampasitiqnsiccoslidg orial G035 0Bemin tht Billid .anAnimalic

phar maceutj cal conpositon according to any one of the preceding clains,
wherein %he ratio of conpound of formula (1): surfactant is within the
range of from1:0. | - 1:10. 12. A pharnmaceutical conpositon according to
claiml | wherein the ratio 20 ratio of compound of formula (1): surfactant
is W thinqt 28Eec; : ~ 13 . h ceutical .conpositon
accor di ngrg]l 7’6 2@ gfri]y on%ﬁ%f‘ F%@%P%@éﬁfé{g%ﬂ %l%lr%l;[ﬁ\ l\[/%hg??‘gi%hn [lﬁgﬁngfl‘lmq ‘gpﬁrz'efté‘gnt.
2s 14 A@Mrm@gu{dr@aiongqap@i@ig@c@%@_rdi ng to claim 13, wherein the oil
is a vegetable oil. 15. A pharnmacéutical conpositon according to claim 14,
wherein the vegetable oil is selected fromcoconut oil, corn oil, soybean
oil, rape _seed oil, safflower_ oil and castor oil. WD 01/66087 - 8 SE P
2004 PCHAsPoRpuBewiucsl compasisionaeerrdingdp aeyapost the orecadipgictiiimg, wiereinai m
133. wherein.th il is.an.gnimalic oil. 17. A pharnmaceutical conposition
accordi né“sfgu'é?@q%:i .Seg\ﬂ%ngrn the animalic oil is a fish s oil or one or
nore nono-, di- or triglycerides. 18. A pharmaceutical conposition
according to any one of the preceding clains, wherein a sem-solid fat is
used s flB! lAepharinacelficalkoptpRsitivaabédralg (6 GRRAIB! WAdteMABOkethNSoIidrElsal m 18, .

wherein the sem-solid fat is
selected from mono-, di- and triglycerides.

20. A pharmaceutical composition according to claim 19. wherein the mono-, di- and
triglycerides are selected from glyceryl palmitostearate, or a mixture of mono-, di and tri-

15 esters of glycerol, mono- and di-esters of polysthylene glycol or free polyethylene glycol.

21. A pharmaceutical composition according to any one of claims 2-20. wherein the short-

chain aleohol is selected from ethanol, propylene glycol and glycerol.

20  22. A pharmaceutical composition according to any one of the preceding claims, further

comprising a co-surfactant.

23. A unit dosage form filled with a pharmaceutical composition according to any one of

the preceding claims.

24. A unit dosage form according to claim 23, selected from any one of capsules, drinking

ampoules, dose cushion, chewable soft pill. and chewy-base lozenges.

25. A unit dosage form according to claim 24, in form of a capsule.

Jjo



selected fromnono-, di- and triglycerides. 20. A pharnaceuti cal
conposition according to claim19. wherein the nono-, di- and - 8 SEP 2004
triglycerides are selected fromglyceryl pal mtostearate, or a m xture of
nono-, di and tri 15 esters of glycerol, nono- and di-esters of

pol yet hyl ene gl ycol or free polyethyl e glycol. 21. A pharnmaceuti cal
conposition according to any one of clains 2-20. wherein the short- chain
al cohol is selected from ethanol, propylene glycol and glycerol. 10 22. A
pharmaceuti cal conposition according to any one of the preceding clains,
further 2&oAmmitsiosggedfonn aseorfimgtiantim 28, whereinistiddopsule if ohardfeelatinel with a
phar maceuti cal conposition according to any one of the preceding clains.

. 25 24. /capsiale. dosage formaccording to claim 23, selected fromany one of
capsul es, drinking anpoules, dose cushion, chewable soft pill. and
chewy-base | ozenges. 25. A unit dosage formaccording to claim?24, in form
of a capsyle. 30, - 8 SEP 200 : 1 1 -dos i I to claim
25, mher%#nﬁélgﬁdm&%siﬁ ea«?égorgin%g? gébnéllﬁg‘%%mq@ g%igzépie'ﬁé ?7‘?& oxp%egét{hgdos age
form acc&?gﬁlgg to claim25, wherein said capsule is a soft gelatine

capsul e. . An oral solution conprising a pharmaceutical conposition
according any one of <clains 1-22 dissolved in water. 29. Use of a

phar maceuti cal conposition according to any one of the preceding_ clains
for the Mandfacal golurign odmprising i phamicedtizal comepasitenm Jesanding anyzog of 30. Use of
a pharmaceutical conposjtion according to any one of the preceding clains
for the ‘h‘ﬁ‘ﬂiﬁf‘agg}sﬁﬁgﬁﬁ'ﬁ‘ Yalfedi canent for the treatnent of inflammation. |

.29.  Use of a pharmaceutical composition according to any one of the preceding
claims for the manufacturing of a medicament for the treatment of pain.

30.  Use of a pharmaceutical composition according to any one of the preceding
claims for the manufacturing of a medicament for the treatment of inflammation.



