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10 Background and prior art

Non-steroidal anti-inflammatory drugs. commonly abbreviated NSAIDs, are weli-known
drugs for the treatment of pain and inflammation. One of the major drawbacks with
NSAIDs is that they have severe gastro-intestinal side-effects. 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 followin g NO-releasing NSAID:s),
have recently been found to have an improved side-effect profile, see e.g. WO 94/04434,
20 WO 94/12463, WO 95/09831 and WO 95/3064 1.

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 limited, resulting in poor bioavailibility upon

oral administration.
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of a lipddedsiic phase to solubilise the active conpound. 15 Such a

| i pophi | 4+ c asatting ¢ompounghase i s not needed for the present invention since
the active conpound, the NO-releasing NSAID, is able to solely constitute
the oi | phadipophilicipbase.copsisting ehymisturs. of Gbygsoides ashfstp Aeid\estes/ 08983

conpri se_intele al i @ivedoeposurfactant in addition to a surface-active
agent. The presence of “a ¢osurfactant is not necessary for conpositions of
t he presentacosuraetinoyandeduci ng t oxi col ogi cal concern to a mninmum 20 EP
274 870 discl gses a pharmaceutical conposition conprising a non-steroidal
anti - i nf| afrdiophilicphage whisk ipypchiensd aftsumgasicarhy, the physdngioaliliguahoftbe ng
capahl e of dfv@gtfq]c%ediﬁh{:el | es containing the NSAI D upon oral adm nistration.
These m cel ["es have been, found to present a particularly appropriate form

to admi st gresenNoAkRiomdialihguistab kresevardal ApetBEidm WO 95/08983 and other

SMEDDS. Whereas the compositions disclosed in WO 95/08983 form a microemulsion in
situ, the compositions of the present invention form an emulsion. The SMEDDS of

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

ts  Such alipophilic 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 inter 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 adrninis}er NSAIDs orally, alleviating their

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

3o the present invention. Whereas 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
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formulate 2 tablet of reasonable size of the large amount of oil or semisolid. The lipophilic

NO-releasing NSAIDs can, however, be formulated as oil-in-water emulsions where the
t5  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
emulsions of N O-releasing NSAIDs display a much better bioavailability compared to the

20 unemulsified substance. A problem with emulsions is, however, that they are

! thermodynarmically unstable 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
needed to incorporate one dose, and unpleasant bitter or soapy taste may be a major

35 problem. It is inter alia not possible to fill oil-in-water emulsions into gelatine capsules
since the high water content of the emulsion is incompatible with the capsule sheil and

would dissolve it.



NO- r el easi %%@s can, however, be fornulated as oil-in-water enul-s§ §h&2004
where the i und constltutes or is part of, the oil pHFCI#sEsMOd4sT fied
in water by one or nore surfactants. I,n pharmacokinetic aninmal studies it
has been surprisingly found that such oil-in-water enul sions of

NO-rel easi ng NSAI Ds display a much better ' bioavailability conpared to the
20 unemul sified substance. A problemw th enulsions is, however, that they
are thernodynam cally unstable and have a poor long-term storage stability
since they often tend to coal escence, cream ng/sedinentation or phase
separ at i @Qutliddsfeny ivendidtey do not represent a conveni ent dosage form for
oral -adm nistration since often |large volunes are needed to incorporate
one dose, and unpleasant bitter or soapy taste nay be a nmjor 25 problem
It is |nter alia not possible to fill oil-in-water enulsions into gelatine
capsul es [ 1§ PrRbemheRiionsdRae e havsmosnbeesisotved bypudwdiog ainoveln®dfpat i bl e wi t h

t he capslesell uld.dissolve it. WD 01/6 84OJtI|ne of the
i nventi o# F' E‘G’SQVYD 5@%)’%9%@@8’7”‘[@@“’&4%3 S.PuHable fercprabove have

oot o adfley n”fﬁi*ﬂgﬁn‘é‘&’%v%‘é‘**‘%%rs%sﬂ%vﬁﬂfeﬁﬁ'Jve?ta?n Hrehtetéisi s phihanguisi v o
parti cul aérhyosnﬁd}ﬁs@rabﬁefﬂ:t ora ARk iseratibss, lﬁ'fél%%f?ﬂl &Hul@loﬂgfé H&&%H& gal
conposition suitable for oral adm nistration, form an erm ST on

pre-conceemprsieg conprising io (i) one or rmre NO-rel easi ng NSAI Ds) ;
(i1) one or nore surfactants: (iii) optionally an oil or sem-solid fat:

10 (i) one or more NO-releasing NSAID(s);
(i1) one or more surfactants;

(111) 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.

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

more short-chain alcohols.

2 The composition will form an in situ oil-in-water emulsion of small droplets of nanometer
to micron size upon contact with gastrointestinal fluids, the droplets being constituted of
one or more NO-releasing NSAIDs 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 NO-releasing NSAID upon oral administration. Storage

2 stability of the emulsion is not 2 concem since the emulsion is not formed until the pre-
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.

The pharmaceutical composition according to the present invention is an emulsion
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small droplet size and high polarity gives rise to a high drug release rate (V. . Shah et al,,

Int. J Pharm. 106 (1994), pp. 13-23)

15 The wording "NSAID" is defined as a non-steroidal anti-inflammatory drug, i.e. any drug
having an anti-inflammatory effect, but which compound does not belong to the compound
class “steroids”. A person skilled in the art will know whether a compound falls under the
definition NSAID. Examples of specific NSAIDs are naproxen, diclofenac, aceclofenac,
indomethacine, ketorolac, sulindac, meloxicam, piroxicam, tenoxicam, ibuprofen.

2 ketoprofen, naproxen, azapropazon, nabumeton, carprofen, tiaprofenic acid, suprofen,
indoprofen, etodolac, fenoprofen, fenbufen, ﬂurbiprofe.n, bermoprofen, pirazolac,
zaltoprofen, nabumetone, bromfenac, ampiroxicam, and lornoxicam. This list should
however not be considered as exhaustive in any way. The wording “NO-releasing NSAID™
is contemplated to include any non-steroidal anti-inflammatory drug (NSAID), a salt or an

25 enantiomer thereof, which has the capability to release nitrogen oxide.

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) 413-420). Drugs of this class are characterised by

30 low agueous solubility but reasonably well permeability. A biopharmaceutical problem
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5 of the formula | O it MGCO--X-ONO2 10 wherein X is a spacer, i~ &SER200L

conpound for\ﬁﬁ)lﬂy@%rl dge between the nitrogen oxide donatin d
the NSAID: and Mis selected fromanyone of 15 20 - B SEP Zgngsggﬂomﬁﬁ
01/66088 7 5 CH30- CHz CI CH30 CH 3 CH and 10 PCT/SEO 1 /00467 In a
preferred enbodi nent of the invention, the spacer X is selected froma

| i near, branched or cyclic alkylene group -(CH2) -n wherein n is an integer

of from 2; and -(CH2)m O (CH2)p- wherein mand p are integers of
from2 to 1@:
0
| O~
CH,
F

oH, /CH -CH —@-c:l-f—

In a preferred embodiment of the invention, the spacer X is selected from

10

a linear, branched or cyclic alkylene group -(CHs)-, wherein n is an integer of from
210 10; and -(CH3)m-O-(CHz)y- wherein m and p are integers of from 2 to 10; and
-CH,-pCgH,-CH>-.
15 |
In one embodiment of the invention, NO releasing NSAIDs contcmpllated as active
~ compound(s) in the SEDDS formulation according to the present invention, are compounds
disclosed and claimed in WO 94/04484, WO 94/12463, WO 95/09831 and WO 95/30641,

which are hereby incorporated by reference.
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s are by nature in formof a powder, whereas NO rel easi ng NSAI Ds

predom nantly provide a conpound in sdfi-solid or oil formas such, due to
the spacer. This unique feature provides the advantage that no external

|l i pophilic oil or semsolid matrix needs to be added to the enul sion
pre-concentrate, since tra_;iH?‘ is an inherent feature of the drug.
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‘5 Addi ti onaly%% a l&r:\ar macol ogically inert oil or semsolid fat may breB Qb0 &
to the pha RISE6PSSC o conposition by means of a filler or apcisehSeas tY
regulator. Afilling agent may be required to increase dosing accuracy for
| ow dose conpounds. A viscosity regulatbr may be required in order to

adj ust optimal viscosity for filling of the conposition into e.g.

capsules. In particular high speed liquid filling of capsules requires

car ef ul t&.ﬁd@ust rTEnt of viscosity within a range that prevents splashing
on the lo CFET PYNURG 18RI i Petdarow ereasoNOamicusing NSy Dsipsedasiitanignd.

Mor eover, Vi SCOSi ty.range nust chosen 0 as to give a punpable
f or mul at i 8&&%%&{}?%%"8%?? %@?ﬁgg Wﬂffe%‘ RS/ SYc othie '8 dhe W%Frl- a'bisdlgliqntgl li ng of
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range 50- b&addedno piey enbilsibn @RSE€nckmrsib ish £ ot hy odi ment ,

t he anount of NO-rel easi nggNS_AI D(s) uslladé:e?iﬁt %Lh%ﬂggﬁggﬁeﬁu%eﬁgfi lgg?%l 500 ngy
per unit Addiiwnaldy aThermasoltighgllyumrt oitlos @misaidiaf inag e agddd\@ gaount  of
active conpound adnm ni stered in one single capsule, or dissolved in one
gl ass of ceupal CRIIPAsIHGN by imaaas phafiller or aafvisrodita e golmdrandilieg hsear

anphi phi | | J such_as .bl ock co-.pql rs. Preferred surfactants in
accor danclgﬁ1 \)/,vl(i’tg EP@E%QE? esEm® L?%\lf%?cicgﬂcéf(gqpéﬁ%g‘?‘ﬁm@dé%f”éé?%m s, for
exanpl e t RQSRSHARL Y : PES, ichaiins, articularly
bl ock co- pol yFrer s @Jﬁ@g;&g%p@%ﬁ%g E %Ylg% %%g‘g@yﬁr 1:s}h’é1°§l‘§l!’ﬁ) osition ~
PCT/ SE01/ 00163. Eapauipd. & paticslus kighlspedddl X ABS oAtEpsRRlse L 4R (Pl uronic
F127); Pol oxamer 401 (Pluronic L121(r)): Pol oxamer 237 (Pluronic F87 c );
Pol oxatrer 2488men qfrésspetyrvRigin-a range thol prevemey spdBhingRinhenow vistO1@ ehd and

Pol oxaner, 23 Pluronic L8la .); tetrafunctional
threa:(li-fgrmauon onthe ﬁxg% wgcosuy end. Worcover, the viscosity range must be chosen

$0 as to give a pumpable formulation. The viscosity range typically required for liquid

filling of capsules is from 0.1 to 25 Pas.

15 The total amount of NO-releasing NSAID(s) used in the composition of the invention is
preferably in the range 50-1500 mg per unit dose. In still a further preferred embodiment,

the amount of NO-releasing NSAID(s) used in the composition is 125-500 mg per unit

dose.

20  The wording “unit dose™ is defined as the amount of active compound administered in one

single capsule, or dissolved in one glass of water.

The wording “surfactant” is defined as surface-active amphiphilic compounds such as
block co-polymers. Preferred surfactants in accordance with the present invention are
s non-ionic surfactants, for example those containing polyethylene glycol (PEG) chains,

particularly block co-polymers such as poloxamers.



5 poIyoxyq&B%hﬁ&ﬁ§polyoxypropylene bl ock copol yner of ethyl ene dianin@ﬁEszn
known as ol oxant ne 908 (Tetronic 908 ); Pol oxam ne 1307 (PFetspenimmidg307);
Pol oxam ne 1107 pol yoxyet hyl ene polyoxybutylene bl ock copol yner. known as
Polyglyco | BWA5 ~ . This list is onl{¥intended to serve as

exenplification of surfactants that may be used in accordance with the
present invention,. and should not in any way be considered as io0
exhaustive or as limting the invention. Al surfactants described above
are comrercially available frome.g. BASF, Dow Chemnicals, and Gattefosse

s The tBialpiaroualiele e LAG SHERIIASHIIAANGE. ¥ 1 WhS Lavenhl on. ey

be within the range of from 12 era 00 ng.

The r at i(Blusiohic &1@a8): RgloXSHED2 ST (Ha@hRESRY. M6 Yarhdra8 kpRirdnid Péﬂg@isl
preferabl){ from 1:0.3 to 1:3y 20 If an additional ol s added t o't he
phar mac diftiexamer iiBlaranioh 1@ hi 3: Palgxadmeer23y (Plutords LBONG; e@Sfubétidng | nert and
conpat i bli W th fhe capsule material, as well as being acceptable for use
in pHar ASOBKYFEYleae palyBsYRIGRYISRE bloeki copplymer ofrethylend diapjmecknereasihi ch oi |

to sele . j nd j e. Exanples. of suitable oils that nay be

usezl i ncﬁgéé:x%%%gér:ggs L# %rﬁnfcﬁ%bggﬁéf‘ %lgios‘é‘ﬂ‘fmi @gﬁiﬁéﬁ“‘gﬁl@o@eﬁ&’@%ﬁ%@i1”975 u)éh as
t g bbi; i i fl -®i | d

Castor apporyPRyRuCboiyoRNART: Blotk coRTfmEn o Ph as polRyco(HEtss . i

sui t abl dist fsamly inezndud poseese 8 exXeRDIIPc ARG LA A MAP HAL/66088 13 -8 SEP
2004 PCT /SEOL1/ 00467 If a sem-solid fat is used as a-filler for the

phar mac @Geqraance doHpds iprdsom, invériteonnand shonkfrer abhnyy wey bet@sidekdfom mono-

di- and triaqgl.ycerides. and fatty acid al cohol such as
8" exhaddiive or as himiting the 1nvex¥[ion.

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

Chemicals, and Gattefossé.

t5  The total amount of surfactant(s) in accordance with the invention may be within the range

of from 12.5-6000 mg, preferably of from 100-500 mg.

The ratio NO-releasing NSAID:surfactant may vary from 1:0.1 to 1:10, preferably from
1:0.3t0 1:3.

If an additional oil is added to the pharmaceutical composition this may be any oil as long
as it is inert and compatible with the capsule material, as well as being acceptable for use
in pharmaceuticals. A person skilled in the art will appreciate which oil to select for the
intended purpose. Examples of suitable oils that may be used in accordance with the

25 present invention are vegetable oils such as coconut oil, com oil, soybean oil, rape seed oil,
safflower oil and castor oil. Also animalic oils such as fish oil and triglycerides are suitable

for the purposes of the present invention.



steary! alygQRpkeosd®! ucires 33/01(r). 39/0 ! 43/01 , glyceryl p - B SEP 7004
almtostearate such as s Preciro | ATGa(r). Cel ucire i s PGHSEOUPA6T

obt ai ned by m xing nono-, di, and tri-esters of glycerol, nono- and

di -esters of PEG or free PEG In one a@pect of the present invention. an
oily ( lipophilic) or sem-solid NOreleasing NSAIDis used as the active
ingredient. io If an additional oil or sem-solid fat is used in the

phar maceuti cal composition according to the invention, this my serve as a
filler or as a viscosity regulator. The wording "short-chain al cohol s" used

i n accor dansanidlia fhfie upsdesent Tt ipfim SeRE Bt dmpdstifeHinggd, as |inear or
branched nono-, di- or tr i-alcohols having 1-6 car%on at ons. anpl es of

such shorprefetablynbeadebroted| feom seot, dinamiceiglydenizs. mid fany beidiaReRsltsh@nadr €

et hanol , propy|ene glycol_andeglycewol. | a short-chain alcohol is added
to the pﬁg‘r"ﬂg@lﬂg%%l“&ﬁﬁ%&ph oﬁg@dcor“éﬂﬁg tebyaemd pahroitostareatt sush ast he

sol ubi_l i tgy_ i and .a_smal | er_anoynt of surfactant is required. In
anot hér %%dé%% S*of hg‘%}unc\lfgrﬁ flng(h’tr?\Bbt CHhEY BUNBS RY0adingnd\ciagstsss af e used

as acti v%lycgﬂg,rrﬁ?jé@qg?di_%ggs%fggt?%?fﬁg Pgéi-d drugs may be present as an oil

or as a Sem-so ere east one'of said drugs is present as an
oil or as a sem-solid and the other one(s) 25 may be present as a solid
which is dissolved or suspended in the oily or sem -solid conpound.

Conbi nat ldARe apectad they prasent inventied, @a sily glipdyGaldDer seayi-dagidaty-adléagous i n
case the[bg% NO-| pad of a high-dose | ow potent NO-rel easing NSAID is
desired IS USeh s R ATEE 10gTedieal-| ow dose of high potent NO-rel easing
NSAI O, WO 01/66088 14 - 8 SEP 2004 PCTJSE01100467 A further aspect of the
invention is a conbination of one or nore NO-rel easi ng NSAI Ds

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

the 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
15 defined as linear or branched mono-, di- or tri-alcohols having 1-6 carbon atomns. Examples
of such short-chain alcohols useful in accordance with the invention are ethanol, propylene

glycol and glycerol.

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

20 invention, the solubility is enhanced and a smaller amount of surfactant is required.

In another aspect of the invention, two or more NO-releasing NSAIDs are used as active
ingredients, where anyone of said drugs may be present as an oil or as a semi-solid, or
where at least one of said drugs is present as an oil or as a semi-solid and the other one(s)
25 may be present as a solid which is dissolved or suspended in the oily or semi-solid
compound. Combinations of two or more NO-releasing NSAIDs may be advantageous in
case the high NO-load of a high-dose low potent NO-releasing NSAID is desired to be

supplemented with a low dose of high potent NO-releasing NSAID.



and an amq{ﬂstﬂ%%gsgtl bl e proton punp inhibitor (PPl) conpound. The NOB SEP 2004
NSAI Ds sho formul ated such that it is enulsified inRdTeSENMQOMECH.

Le. as a SEDDS fornul ation as described above, while the acid susceptible
proton punp inhibitor (PP 1) nust be pAdtected 5 fromcontact with the
acidic gastric juice by for instance an enteric coating. The enteric
coating layered PPl remain unaffected until it reaches the intestine, where

of the prorsRELBRR ﬁﬁe?)wfiﬁ%‘d?%»#w‘%hwﬁééghﬁ%%r r'rféfeéﬁﬁﬁr‘eﬂ%glaé civ. S
A acia su 1 C i {
Col T 11 o SEAtaSuEERIRe R Bng 1B PP BmpbBRY | NiayERTR LRl | o

bet ween BERDGBuanEd §lth tmtenareedlsﬁpéd Rehé %ﬁmr‘. n. esai 5 EE@bs?‘fatr&Lﬁg @:\é‘ieaos

enbodi mrent the prepared PPl pellets may be mxed rnto a [T qui

f or mul at ﬂ@nnbdd\damnwmathemmdrm;cdphb& moiol @umpeindibilox (FRINVRjusald e.
a forml I?{tlon where the NO-rel easing NSA gnﬁﬁ and tge aC|ud suﬁezeepc)ﬂtcf[b | e
protoh p PrB"i%FﬁCbWﬂfBrlhfailfédlﬁbk%acamh by farhinstamt taarentdricl eedting) (The @neetic t abl e

dosage upi émo g{#{gr natlv& odi.ment of the invention the acid
suscept i bilep %‘FB?F miaH‘H'l"B EgFe Hay! ‘E)éeaf-'hqsl‘E%I“I‘?Ft‘@eawb%tpélm RPMsth an

al r eady L dirf 4 of _one . or. NO- r el easi,. ng, NSAI D( s)
- in thirs‘ﬂ;é(?gésdej I%dleﬁayer pro Eﬁ{: F@ﬁehnpal%?r?? Hm&o ‘Sﬁ@Fo‘??}B?TPH&t@WaI may
be requ.mmywmamm&ﬁ@esmyml Al RRdY BIPPRC hfly SUFEERHRLS Prot on
punp inhibitor. In still an alternative 20 enbodi nent t%e acid susceptible
pr ot on peaApsule dtbiedivtigr SQdelf-md)SéiDID&t\Ehﬁc lailayeir Af SIIENG vefparJfiih ataly ®e n@@deﬁhe

NO-rel e S|n ggﬁ In an alternative enbodi nrent of the invention, the
NO-r & e 8¢ %‘fl tht,Brepared PRI Pell‘ﬁi%f Ipstip powltermdtivoembodimenit the ki t, wher e

the NO-r DRy PPI | stered sequent lally, i e
one afteﬁl‘:ﬁ‘}‘q’édl p?hggél%'e g?é”?’:d ?éﬂﬁ?ﬁ? cruci al, neaning
that either of the NO- rel easing NSADD or the PPI nay be adnmi ni st er ed
before the other. Thus, one enbodi nent of the invention conprises a

conbi natTlmrcommmatamnny thine eghed be adix BMMBInNGQT, €k &S REMMIALPW hafetthe
adm ni Stlﬁbed to a_patient in need of treatnment, whereafter a PPl is
adni ni sti&Pggleagpg WAL Hragd the acid susceptible proton pump inhibitor are mixed and

ts  thereafter filled into a suitable dosage unit. In an alternative embodiment of the invention
the acid susceptible proton pump inhibitor may be filled into a capsule with an already
solidified SEDDS formulation of one or more NO-releasing NSAID(s) — in this case a
_layer of protective paraffin or other inert material may be required between the SEDDS
formulation and the acid susceptible proton pump inhibitor. In still an alternative

20  embodiment the acid susceptible proton pump inhibitor is mixed into a liquid SEDDS

formulation of the NO-releasing NSAID(s).

In an alternative embodiment of the invention, the NO-releasing NSAID(s) and the PPI
may be provided in form of a kit, where the NO-releasing NSAID and the PPI are

35 administered sequentially, i.e. one after the other. The order of administration is not
crucial. meaning that either of the NO-releasing NSAID or the PPI may be administered
before the other. Thus, one embodiment of the invcn-_tion comprises a combination
treatment where one or more NO-releasing NSAIDs are administered to a patient in need
of reatment, whereafier a PPI is administered, or vice versa.

30



30 WO 01/ 66Q88 1]]%0—8 SEP2004 PCT/ SEQ /00467 Exanpl es of proton puripd SEP 2004
I nhi bitors sui Pa ®in a combination with a NOrel easi ng NSAIPOT/SEG1/00467
accordance with the present invention as_stated above, is a conpound of the
general fornula | or a pharmaceutical |y acceptabl e al kaline salt thereof,
or one of its single enantiorne r or an alkaline salt of the single
enaritioner : 5 wherein Het is 0O !1 HetE X-S-Het_ R5 10 or Het, is or |

H X=15 Wegh&bRs 8F porpump inhibitors suitable in 2 combination with a NO-releasing NSAID
in accordance with the present invention as stated above, is a compound of the general
formula T or a pharmaceutically acceptable alkaline salt thereof, or one of its single

enantiomer or an alkaline salt of the single enantiomer:

Q
Hetj~X—S—Het, I

wherein

Het,; is
R,
N.

4
10 or R’ﬁ
HC[; is
Rg
Rr 7 g —<,::'
N
/< @ Rg or /zﬁ or Q
1 - N
| ‘
H Rg H R'G L
X =
_(I:H_ RH
R or
10 Ri2
15 wherein

N in the benzimidazole moiety means that one of the carbon atoms substituted by R¢-Re

optionally may be exchanged for a nitrogen atom without any substituents;



Nin the bgﬂghﬂé@ﬁigle noi ety means that one of the carbon atoms -8 SEP 1004
substituted by Ro- optional ly may be exchanged for a nitr¥¢eSERROB46Y

wi t hout any substituents; W 01/ 66088 ﬁg - B SEP 2004 PCT/ SEQ / 00467 R1,
R2 and R, are the sane or different and sel ected from hydrogen. al kyl,

al koxy optionally substituted by fluorine. alkylthio. al koxyal koxy.

di al kyl am no, piperidino, norpholino. halogen, phenyl and phenyl al koxy; s
R4 and Ry a . i ff | f.rom hydrogen, al kyl and
aral Kyl | RapRe i 8, BRI imby BLRRE o R 3 M SR el oy

R6- RO ar epiisallyadBscRiited by fRIGAAE, | i aﬁgﬁp iakkinb, al koxy,
hal ogen, ﬁal o- ?10 al kox;l/)? al Eg%c&z’%ﬁ@mﬁg’ggi‘/g@%% , c')ygggt%lloj

trifl uor asdrphdlincohalaggmohety! gndpigsnyROkd?3;; formring structures which may be
further substituted; R10 is hydrogen or forns an al kyl ene chai n toget her
with R3 and is R11 and R12 are the sane or different and selected from

hydr ogen, hal qgen or al kyl ;. al kyl groups, al koxy groups and noities thereof
. they w&j%%&éﬂ%fgﬁéﬂnsf’fé'tf&éﬁféﬂ?g gelecteqfrom hydspgrs. @E}’b@ﬁ&ﬂm&ﬁ: cyclic

al kyl groups, such as cycl oal kyl -al kyl . Exanpl es of specific proton punp
inhibitors suitable in accordance with the present 20 invention are OCH3

Orepr azolRg ¥hydfegld/ ARERE, difubldthdhi. alkyl and alkoxy;

Re-Rg are the same or different and selected from hydrogen, alkyl. alkoxy, halogen, halo-
10 alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl, trifluoroalkyl. or adjacent groups Rg-Rg

form ring structures which may be further substituted:
Rio is hydrogen or forms an alkylene chain together with R; and

15 Ry and Ry are the same or different and selected from hydrogen, halogen or alkyl;
alkyl groups, alkoxy groups and moities thereof , they may be branched or straight C, - Cy

-chains or comprise cyclic alkyl groups, such as cycloalkyl-alkyl.

Examples of specific proton pump inhibitors suitable in accordance with the present

20  invention are

OCH,

CH _CH,

O o OCH,
I N
N CH,— g _Ji\ Omeprazole
2 N |

H



HOCHS OOH3 u OCHF, N CH -, -1f E 5 H- 8 SEP 2004  PCT/ SE01/ 0B 4B 100k
Lansopr azol goqié?ﬁ?s@prazol e Pari prazole H WO 01/ 66088 CH 3 18pttrAkdimoas? H S

U CH NNCH | CH 7

OCH,CF,
N CH — 5 _J\—/Ej Lansoprazole
H
OCH,
OCH,
O O OCHF,
N Il I\{ -
CH—g —kN Pantoprazole
H] H
CH, OCH
e _\CH P 3

N CH— g _k‘/© Pariprazole



CH3 CH3 O . 8 SEP 2004 PCT/ SEQL/00467 Leninoprazole wo o0 W

01/ 66088 1 H3C CH3 1 NNCH2-S H3CHNN OCH3 PCT/SEIgR#672004
PCT/ SEQ / 00467 The acid susceptible prgton punp inhibitors used in the
dosage forns of 5 the invention may beBused in their neutral formor in the
formof an alkaline salt, such as for instance the My' +, Ca2+, Na+ , K+ or
Li+salts, preferably the MJ + salts. Further where applicable, the
conmpounds |isted abeveray be u%)gd inracemic formor in the formof the
substantially pure ¢ i omer thereof, op~alkaline salts of the single
enantiomers. io Suitgbtepr ot orl hibBiltors are for exanpl e discl osed
in EP-Al-0005129, EP-|Al- 1¥H,726; - ALL166J287, GBlzmim®raek and WO

90/ 06925, and fuyghernespecially suilNabl® conpounds are described in WO
95/ 01977 and W94127988x_ |

CH,
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CH
VAN
CH, CH,
OCH,
0
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- |
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The proton %(ﬁﬁ{’]ﬂgl bitors used in a conbination in accordance wi th-tBhgEP 2004
present is i are preferably provided as enteric coaptrSediaggred
pel l ets conpri sing the acid suscepti bl e proton punp inhibitor. For the
conposition of the enteric coating Iaye1r9ed pellets and its preparation.
reference is made to WD 96/ 01623, which is hereby incorporated by
reference. 20 Suitable conbinations in accordance with the present
invention are for instance a ¢G4, el easing NSAID of the fornula In and
oneprazol e or an al kal i ne sal oneprazole, (S) WD 01/66088 ''0 - 8 SEP
2006  PCT/ SEO1100467 bl® H@n al kaline salt of (S)-omeprazole : or
a NOreleasing NSAID of t f offmul a i and orreprazol e or an al kaline salt

of oneprazole. (S)-onepraz Fe oji_an aI |II’1E§I (S )-omeprazole. 5

The pharnmaceutical conpositi 0 G[l]le_l tiopn isjfilled into single

dosage forns suitable for oral adm™istrat]oni, su as capsul es. drinking
I at e as'cpt

anpoul es and dose cushions, or may be for sui tabl e oral
dosage forns such as chewabl e sof t pills a chewy- base 3Iozenges 10 In a
preferred enbodi nent of the invention, the pharnaceutical conposition is
filled into hard gelatin ca(pswges but capsules fromalternative materials
such as nethylcellul %s based ‘shel I's, and soft gelatine capsules may al so

be used In an alternatB of the inventiona the phar maceut i cal
solved in eq. a glass of teE, t hus al | ow ng

conposition may be is di
mul si gn N 2 dni‘ni stered as such.

the pre-concentrate to for »
The conpositions intended fd¥ di &)+ /prip adM¥ ni strati on may be
al um ni um cushi ons,

filled e.g. into soft gelatine capsul es,
I
H

The acid susceptible proton pump inhibitors used in the dosage forms of

5 the invention may be used in their neutral form or in the form of an alkaline salt, such as
for instance the Mg**,Ca®* Na* , K" or Li"salts, preferably the Mg™ salts. Further where
applicable, the compounds listed above may be used in racemic form or in the form of the

substantially pure enantiomer thereof, or alkaline salts of the single enantiomers.

to Suitable proton pump inhibitors are for exampie disclosed in EP-A1-0005129,
EP-A1-174 726, EP-A1-166 287, GB 2 163 747 and WO 90/06925, and further especially
suitable compounds are described in WO 95/01977 and WO94/27988.

The proton pump inhibitors used in a combination in accordance with the present

15 invention, are preferably provided as enteric coating layered pellets comprising the acid
susceptible proton pump inhibitor. For the composition of the enteric coating layered
pellets and its preparation. reference is made to WO 96/01623, which is hereby

incorporated by reference.

20 Suitable combinations in accordance with the present invention are for instance a NO-

releasing NSAID of the formula In and omeprazole or an alkaline salt of omeprazole, (S)-



or plasti C\\Rfm%ﬁs%s anpoul es. This feature is particularly advant agécﬁu%EPfW
hi gh dose "conpositions which would require a | arge capsul e PGTHEIpIMEENt S
who have difficulty in 20 swall owi ng cagsul es, and for pediatric patients.
In a preferred enbodi ment the pharnaceltical conposition of the present
invention is filled into capsules. Preferred capsules are gelatin capsul es
whi ch may be soft or hard. The hard gel atine capsul e consists of two

pi eces, amiprzaRdran dadkne S€of (s oiord:BR1 68y NePr LN NSA TG ARNGARE At T ne

capsul es are produced enpty an separat e dperation step.

sof t gel ditdnd orapsarof orananlkAips shie obinefra Se MBNehASGHLbRG ARG bt 84t 40 ONe

single operation. As nentioned above, the enul sion pre-concentrate

t r ansf or A-9TAERSAZOME.0i | -i n-water enul si on upon contact with the
gastrointestinal fluids, whereby the active drug is rel eased. WO 01/ 66088
21 - B SEP 2004 PCTSEOL /00467 Thus. the conposition will forman in situ

oil-in- I.on: i . gastyoi ntesti.nal ract . tract). The

phar nac 2@%‘?@ g%mééén%%gil éolr}nﬁoqg’fog‘tqiéﬂep]%?étfﬁ“ P mléat"?tB ﬁ”’igg’ (&% @H)P&Flliﬁﬂbl?s ef ul
in the 5fdreat ; s Pal Lk dsagmmt; . ' "pain" is intended
to incl uglcg,&%tfgﬁl #\mc;ts @Jtﬁafnsl{kggﬁg ca)f,)ﬁ#gbl éep}t]?g%lpgﬁgb }r@{f%ggf’ ﬂﬁ%‘s‘ PRy b?

combi nat faynmladteasenher saitable oral Ab&IeBTfbi@ Huch ANEhMMNIE: PIRS Bad &RAGLEsPAI N
m grai ne_ and headaches of simlar origin. The wording ™inflammation” is

i nt endedlozengencl ude. but not linmited to, rheumatoid arthritis:
ostheoarthritis; and juvenile arthritis. M Methods of preparation The

phar maceuti cal conposition of the present invention nay. be prepared mainly

by the Inl.?prfe@nlcgmdﬂ'hérﬁ%@ﬁ'}ei iM@edI%%f‘ t(?lgS;)ﬁannuceutical composition is filled into

hard gelatin capsules, but capsules from altemative materials such as methylceliuiose-

based shells, and soft gelatine capsules may also be used.

In an alternative embodiment of the invention, the pharmaceutical composition may be

is  dissolved in e.g. a glass of water, thus allowing the pre-concentrate to form an emulsion
which may be administered as such. The compositions intended for dissolution prior to
administration may be filled ¢.g. into soft gelatine capsules, plastic or aluminium cushions,
or plastic or glass ampoules. This feature is particularly advantageous for high dose
compositions which would require a large capsule, for patients who have difficulty in

20 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

hard gelatine capsule consists;of two pieces, a cap and a body, one fitting inside the other.
35 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

emulsion upon contact with the gastrointestinal fluids, whereby the active drug is released.



1. Mxing aXNJ&«;@%# y or sem-solid NOreleasing-NSAID is put in a'v%é%%iﬂﬂ,ﬂﬁ
solid or sem=s0ll surfactant and solid/oily fat (optional PCrsEeckbest. The
m xture is heated to the tenperature %(1‘) corresponding to the nelting point
of the excipients , making the fornulation fluid, mxed thoroughly until
honobgenous (vi sual inspection) and the pre-concentrate is filled into

capsul es suitable for oral admnistration. b) Alternatively, the oily

NO-r el easyhag, th&NSAhpbdiBod Wil id?m%n"iﬁ?lﬁ{? L)HQH'QNJ{AH@HQH 54 Tnatﬁ% gfls&rgi)rﬁ%sflg.gﬁ%%gﬁd

The m xture is mxed thoroughly un onogenous (VI sual <

the pre- (Gbmoentrate is filled into capsules suitable for oral
admnistration. c¢c) In a further alternative nethod, the oily NOrel easing
NSAID is put in a vessel, finely grinded (particle size < 177 un) solid

surfacteé[?[/Ln i%added~ he liquid mxture is m xed WO 01/66088 1) 7 - 8 SEP
2004 PCT/'SECFTRATERTC ﬁ%fPB?f&mfyofdh% Pres¢v nbfaHeu & Havicslpaly dsaBpectheon) and

t he pr.e- DEEN i, id.led int capsul es.sui tabl e for oral

adni n'st LaE; onF 5@;’5? r‘%ﬁ%i'ﬂak"%ar%“’&l Ths HRHFT% T o dhiehed e cluds| utmen! i d
sur f act amimife@)o.i focRieptiidard nt8&Hathic 41 2in L cohol.s are added.
The nmixture is heat eglto the tenper tﬂ?gc@gﬁr{lg{s{%ﬁ%ﬁﬁgﬂ‘ F‘%te’t‘?\%mﬁr‘é‘??‘i ng
poi nt of anthehrenicigairemhsser paiki migraine ah® headaekds T sirhiltir rie ¥R wohgrLUghl y

until hgmpgenous (visual inspection). The NO-NSAID is added. and the
m xture i @E‘rﬁ‘%‘&!“’"t HolEsagH i inelude. bibresdemitedsto( thiesmaloid argpieist i on) . The

pre-conc ate is filled.intp..capsules suitable for oral adm nistration.
to e) |n8§é§°a§?‘f‘ﬂgﬂ?grlu‘éﬁ“flgPHE’E‘E‘%,e method the liquid surfactant(s) is put

in a,essel, and one or nore alcohols are added. The m xture is bl ended
t horoughly until honmogenous (vi sual

Methods of preparation

The pharmaceutical composition of the present invention may be prepared mainly by the

15 following alternative methods:

I Mixing

a) The oily or semi-solid NO-releasing NSAID is put in a vessel, solid or semi-solid

surfactant and solid/oily fat {(optional) is added. The mixture is heated to the temperature
20 corresponding to the melting point of the excipients , making the formulation fluid, mixed

thoroughly until homogenous (visual inspection) and the pre-concentrate is filled into

capsules suitable for oral administration.

b) Alternatively, the oily NO-releasing NSAID is put in a vessel and fluid surfactant is
35 added. The mixture is mixed thoroughly until homogenous (visual inspection) and the pre-

concentrate is filled into capsules suitable for oral administration.

¢) In a further alternative method, the oily N O-releasing NSAID is put in a vessel, finely

grinded (particle size < 177 um) solid surfactant is added. The liquid mixture is mixed



i nspection). The NO- NSAID is added, and the mixture i s mxed thoroughiSgP 200
until hond¥@AY6AIS] vi sual |nspect|on) The pre-concentrate ipgcikkdifdagint 0
capsul es suitable for oral is admni s,g,;atlon In order to fill a two-piece
capsule or a softgel capsule with a I+quid, the formulation nust be
wWithin a certain viscosity range, as determ ned by the manufacturer, at the
filling tenperature suitable for the process. For a two-piece capsule the

maxi mum f i nperature is.rou The vi scosi t he

for mil atf h8ﬁ°4;ﬁ§/uwwlh8m=m°y* Gsiah g el nsiprT Bt RgRas Mebings 1 pas,)
at the tg ﬁ@ggmﬁlec?p acirﬂfmeﬁ{l OI]I | 1ing process. For the filling of the
f or mul atl Into capsul e process tenperature is not allowed to
exceed 30-40 C (the exact terrperature dependi ng on the manufacturer). The
formul ati on nust be liquid and have a viscosity that allows it to be
punpabl ediln stilieanfdlferiarige BSthodnixesemtitsotid/sblid surfietant ¢s)imfer it hevefr, Ayl at i on
liquid with an acceptable viscosity, several additives may be used. for
exanpi e @ceqmp%rdlc@ebrﬂye addgd) The mmuuqemngemtOtth@temneratng: qorrespiding tht i S

d.that {1 ' d f t th t f
{11 ng. BRI PoinTHES RGP en P8 HikSET VG ML kel BPBMENBianEd above

- 8 SE%&Qg%n %u@pqg&cggnfﬁ% ﬁ%ﬂ’@%%‘%ﬁhg’a& h%urﬁixu}/rle nsgrgt & er ature.

Soft gelatine cap es are nanura I'n one and

may be fihbioa gh%h:ﬁﬂ”ﬁﬁ@b%ddﬁ?&@.fdl URpéRicAS 'Iqie ﬁf@-@éﬁﬁﬁtrﬁ@rlﬁiﬁg@d Bltd ne Capsul es
may be filled at tenperatures of up to 70 Hard gel atin capsules filled

with compedes swiabletfoaoral siminmsuatiqui d at storage tenperature require
sealing, e.a . by gelatin 5 banding, to prevent |eakage. The process of
liquit filling of hard gelatin capsul es and

e) In yet a further alternative method the liquid surfactant(s) is put in a vessel. and one or
more alcohols are added. The mixture is blended thoroughly until homogenous (visual
inspection). The NO-NSAID is added, and the mixture is mixed thoroughly until
homogenous (visual inspection). The pre-concentrate is filled into capsules suitable for oral

15 administration.

In order to fill a two-piece capsule or a softgel capsule with a liquid, the formulation must
be within a certain viscosity range, as determined by the manufacturer, at the filling
- temperature suitable for the process. For a two-piece capsule the maximum filling
20 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.
For the 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 pumnpable at the filling
33 temperature. In order to make the formulation liquid with an acceptable viscosity, several

additives may be used. for example Cremophor EL®

Il. Filling
For the filling procedure it is required that the composition is in liquid form at the

W temperature of filling. Semisolid thermosoftening compositions are therefore filled above



pr oduct reqy'gro%&ggs are e.g. described in W . Bowtle . Phar maceutic?a%EPmm'
Technol ogy urope. Cctober 1998. V M Young, Pharnaceuti calprdvasEosioods?
uring and Packagi ng Sourcer, March 1999: and E. T. Coole. Pharnaceuti cal
Technol ogy I nternational . Septenber/Oc@ober 1989. Using two piece capsul es
permts filling of.nore than one phase in into a single capsule, which may
be desired for bi-or multiphase drug release (W.J. Bowtle et al.,Int_

bi
J. Pharm 1.,6:3996 -46) . Several phases of solidifying material can
be fill eﬁé f}%quéﬁ*ﬁgrée”ﬁ%g% %ﬂ%aFﬁH%ﬁ CJ&H%%E%“W%@CW&%PW fitleq gouner ed.  The
nunber of oRAFRS ahE maQ Bk YilieS af i |.e .size, and vol une of the
singl e pha?gs. Thi smégecilal fea?@%gwr%%t{ etgo %&&eﬁegﬁﬁ?rglacg’dm%?@&?é or
separ at i omapbe dilitd er enipediutgs Supsloances Harl pathdt @:@S&lgs %ﬁeé Rensanme capsul e.
Addi tional ly, capsules may be processed further, e.g. by enteric coating.
| 1. ConbfGFeRasBiPnaithias repmin dqTider siokage cempemiirsebiige Natineleeavyng Al D i s
put in a yve seal sol i d#g[( sem -solid surfactant and soli di of | y fat
(opt i ohal YEARE,IRRIGventirakagex dhs Bracessisdiguid filling péhardigplatiatcapsles and
correspongl 3 |t Qi nt of e, excipi.ents , making the
formul at i ‘o8 %ith‘%ﬁ]?ljg%cggéé gg-odr%éﬁfg%ﬁdy“ %?iﬁow&r%ﬂ%’&l%“(‘%@'ﬁ nolegypect i on)
and pr epaERdpL0®RbhS 19081 N Hoaysred, |,si-ng _an,aci d.susceptible
prot on punp jiDnhi bitor are added To tFlegénéiu%%r@.%%éemmﬁ?gq%gﬁ@%ﬁﬂgat e with

t he suspeYdecerPRuzgel 996t snd & 71 Cbb@dphmc@mwr&&nole/gfrfﬂe}ﬁanﬁ%z! difies, as
sui t abl egﬁtor raj admnistration Alternatively the orly or sem-solid
NO rel ea eﬁﬁmiﬁsﬁcw% TP Usingdwoaneselcapssddsi mrmits fillotzarftmora tishnSoieiphagi | Y

Lot (B o BRI B S g LG Leperature
| nSpecti on) . The e P anevare 20 ¥r 1Y ahard D YENE Hing ik Bhern by sep
2004  PCTille8BDinBRAGEDs. The final phase may be liquid if required. The number of phases is

only restricted by the capsule size, and volume of the single phases. This special feature

may also allow controlled release or separation of different drug substances formulated in

15 the same capsule. Additionally, capsules may be processed further, e.g. by enteric coating.

11I. Combination with PPI's
The oily or semi-solid NO-releasing NSAID is put in a vessel, solid or semi-solid

20  surfactant and sblid/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 homogenous (visual inspection) and prepared enteric coating layered
pellets comprising an acid susceptible proton pump inhibitor are added to the mixture. The
pre-concentrate with the suspended PPI-pellets is filled into capsules, where it solidifies,

25 suitable for oral administration.

Alternatively the oily or semi-solid NO-releasing NSAID is put in a vessel, solid surfactant
and _solid/oily fat (optional) is added. The mixture is heated to the temperature
corresponding to the meiting point of the excipi-cnts , making the formulation fluid, mixed

o thoroughly until homogenous (visual inspection). The pre-concentrate is filled into.



capsul es S%tlﬁ‘}%(‘?ssf or oral admi nistration, where it solidifies. A ~ 8 SEP 2004
protective layer of paraffin. or any other inert thernosof tREAVSEAl/00365 e
suitable for oral admnistration, is added and allowed to solidify. On top
of the paraffin. the prepared PPl-pellet's are added. 5 In still an
alternative nethod, the oily NOreleasing NSAID is put in a vessel and
fluid surfactant is added. The m xture is m xed thoroughly until

honogeno e Skl i d tion).. _and the pr ed PPl-pellets are added to
he m xt sl SHRlnIC FEREE oY et BEBRAS’ prproibiive s & mraiad i nt o
capsul es pphiy @Rk bt R gSE At 10 LY, . terisation of the
formul ations In or dlgr[hﬁ?gl%(k:%tg%g}ﬁ %%Fék’@%bg?%log‘%liaghné&?ﬁgoﬁ fsrﬁg%'?%ﬁrﬂfrr ed for
the for mallavedmo sotidifpr Onadp of the garaffifl BE pRipdled FF-pePeR LOMAPGE W th

sinmul ated gastric fluid. SG-, (w thout enzynes), is determned, and the
formed enul sion is characterised. SG- conprises of 7 mllilitres is
concentr tea h¥ﬂrochl oric acid. 2 ﬁr ans of sodium chloride and distilled
vvater’to%?ﬁ[ kan giernatiye msthed. 4bg el N esiaarmgd¥SAID is piivén 4 eesstlsindrliidr mi ng

test" is i est. tubes .(beaker) wth netic stirring. The test
t ube, co%‘?‘g:f‘%ﬁge%d%@faﬁe HagHeds m-,uéelaftﬁ?qogéhlwupﬂl g@fgf?@r&ws Bsuahinsprstipn).
enzynes, agdthe | PY8) V. val of .gastric fluid

i n humans, ang or nuljli}gtécgﬁgcr}g? ?%%EE%g?en%lbﬁ%ébﬁg@%rﬁoﬁc%&aﬁg“g8%56?35 edactive
ao conpBbhpeliess iadidled intbfcapdutess saicabik 46d sral PRhiAGLaRGE acterised is a
conbination with a PPI, the PPl-pellets are checked in order that they are
unaffacted by the SG-, which is made by visual inspection. If the enteric
coating of the PPlI-pellets is affected, the PPl may be affected negatively
in p#&l.z, and this can be observed as a marked change in colour. s The !

time forrengls “9&'&9&&%}9'@%’#’1‘{“#2‘['%/;rom 30 seconds and up to 15 m nutes,

)
dependi ng on the conposItio rmul ation. If one or nore short-chain

al cohol sIneuréer tadR@dctefiReforinifatioRE, tBHNS irQflide@ e 28mtilAdo V:%rfﬁnﬁgﬁ yeen 2-3
seconds and 3-4 mnutes. Also the average particle size of the torned

enul si oninr¥ater eralsignwpoh coatsetr with simdared eastric filid. SGFPheRIgut Eatyn@dsplid on
Spectr Osge?ngﬂncl?l.CaSﬁd B?;Q'gprgti. gml?lgio%aig E:Ijla(;llcetcrsisieﬁ.e SgiFtcgsnrprigis cthTen&IYivloitres
15 concentrated hydrochloric acid. 2 grams of sodium chloride and distilled water to give the
solution a total volume of ! 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 active
29 compound is added. If the formulation being characterised is a combination \#ith a PPI, the
PPl-pellets are checked in order that they are unaffacted by the SGF, which is made by
visual inspection. If the enteric coating of the PPI-peliets is affected, the PPI may be

~ affected negatively in pH=1.2, and this can be observed as a marked cﬁange in colour.

25 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,
LD, or Photon Correlation Spectroscopy, PCS. Depending on particle size either of the two

30 methods may be used.



30 net hods q@ymgﬁﬂgsed. WO 01/66088 25 Detail ed description of the B SEP 2004
i nvention - 2001 PCT/ SEQ /00467 s The invention w | PCSBEO1®467
described in nore detail by the follomjgg exanpl es. which are not to be
construed as |limting the invention. The’foll ow ng enul sion
pre-concentrates were prepared. 10 In the Exanples 1-7 below, the active
conpound used in the fornul ations was a conpound of the fornmula (1a)
above. Exanple -1 anobunt is (i) Conmpound of forrmula (la) 1000 (ii)
Pluronic FI27(r) 1000 A sem -solid formnmulation was obtained by nmelting I
kg of Pluronic F127 (r) (Pol oxaner 407) by heating to 62 C. The nelt was
stirred thoroughly to ensure that no solid particles 20 were present. | kg
of the comemiled descripdonof ehe(@hwhtivms added to the nelted Pluronic F127(r),
and the mxture was allowed to reach a tenperature of 62 C. The liquid
formul ati on was m xed wuntil honpgenous (checked by visual inspection). The
then filled into hard gelatin capsul es.

e of T4t P GRS DS rathEed Inmmaip o WA dollabige e embles e oy
Characterhg@&ﬁgqmnéﬁgd?%gh¥@%ﬁ§§95m§g&1fornulation was put in 12.5

mllilitres of SG- (w mes) and magnetic stirring. The foll ow ng
results were obtained:

The following emulsion pre-concentrates were prepared.

10 In the Examples1-7 below, the active compound used in the formulations was a compound

of the formula (Ia) above.

Example 1
amount [g]
15 (i) Compound of formula (Ia) 1000
(i) Pluronic FI127° 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 particies
. 20 were present. _

1 kg of the compound of formula (fa) was added to the melted Pluronic F 127®. 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

25 (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:



30 WO 01/ 663568688 T1 ne to enul sion: 13 minutes Average parti gLr% 316{6 B§EF§IUUL
p.m- 8 SEP 2004 PCT/ SEQ / 00467 The vi scosity was neasure & 'gﬂess
Tech cone and plate visconmeter, neasurement s system C 40 4 PC, at the
shear rate 20 s- | . The flow was nore or |ess New onian. Exanple 2 anount
Fgl (i) Compound of formula (la) 1000 io (ii) Pluronic L121(r) 1000 A
liquid formul ati on was prepared by mxing I kg of the |iquid surfactant
Pol oxamerTiéfelp emuldidn:1 kg of 3wmimuespound of forrmula (la) at room
tenperature. The liquid formulation was m xed until honmpbgenous (checked by
vi sual i rAypuegd panticle Tize: resul2-Bmignliquid 15 fornul ation was then filled
into hard gelatin capsules. Characterization 150 mlligramof the
f or mul ation vvas put in 12.5 mllilitres of SG- (w thout enzynes) and

bt ai.ned: 20 Tine to

he f
s o P B B S8 SRR Bt el

s system C 40 4 PC, at the shear rate 20 s . The flow was more or less Newtonian.

Example 2
amount [¢]
(1) Compound of formula (Ia) 1000
o (ii) Pluronic L121° 1000

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

15 formulation was then filled into hard gelatin capsules.

Characterization
150 milligram of the formulation was put in 12.5 millilitres of SGF (without enzymes) and
magneltic stirring. The following results were obtained:

20

Time to emulsion: 20 seconds
Average particle size: 11 pm
Example 3
25 : amount [g]
(i) Compound of formula (Ia) 1000
(ii) Polyglycol BM 45 . 1000

(11i) Sodium dodecyl sulphate 40



. = Rl
25anount fe | ound of formula (la) 1000 (ii) Polyglycol BM 45(Br§a_0
(iii) Sodi u%‘%@%@@rpsul phate40 - 8 SEP 100 WO 01/ 66088 27 RPCT/SEB(MA0467
A formul ati on was obtained by mxing 1 gg of Pol yglycol BM 45(r)

(Pol oxanm ne 1107). 40 ganms of sodium dédecyl sul phate, acting as a
co-surfactant, and 1 kg of the conpound of fornula (la). The Iiquid

formul ati on was m xed until honbgenous (checked by visual inspection). The

resultin EaodcE o mul af i . the ,1;i ed jnt elatin capsules. 5
Char act e?iplz???&g%[ﬁ)& _ r%ﬁﬁrlggrbgfrnﬁ%fnz Ré=g}k H@Iggfi’lgw;ﬁég&i rrﬁ?ﬂ“’?”ﬁi‘};&%! f ;I).I-LSV\A .
millilitr i 1 : i ng,

resul ts V\g?aé‘w:)%f?g& w?a%\?é{bgsfjits#e%gérgﬁqug#onc: 1? m ﬁlhfélg A eﬁ’gg‘é‘: %?&Cﬁu&jl Et

si ze: 0.7 formuixdapTae fiqhiafortithtién Jvas EOLROMAY hofobQToTy kaﬁﬁaﬁ%ﬂg%{ i)
Pluronic F127(r)500 (iii) Crempphor EL(r) 500 20 T_o be abl e .t i t he
sem - sol i ¢PsPeRUORI-dihedpsulmopliand forgrilatdnwasapsufids] inpy leae $8latig RRRURL Ur €S
nust be bel ow 30-40 C ( the specific tenperature depends on manufacturer).
This neans that the formulation nust be fluid and punpabl e bel ow 30-40 C.

To obt ai ncgafprmhabi on

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

magnetic stirring. The following results were obtained:

10 Time to emulsion: {5 minutes
Average particle size: 0.7 um
Example 4
15 amount | gl
(1) Compound of formula (Ia) 1000
(i) Pluronic F127° 500
(iii) Cremophor EL® 500

20  To be able to fill the semi-solid formulation into soft gelatn 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 3040 °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

. ®
s 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:



fluid at t\Rphik&iRper ature, sone of the surfactant was replaced with B SEP 2004
Cr emophor EL(Tr). melt was prepared as described in ExanpFPeTBECEWMMELt f or
the substitution of 0.5 ka, 25 surfact,%nt with the same anount of

Crenophor EL(r). Characterization 150 mIlligramof the formulation was put
in 12.5 mllilitres of SGF (w thout enzynes) and magnetic stirring. The
followng results were obtained: 30 WD 01/66088 28 Tine to enmulsion: 9

m nutes TPwrnaeeuldabid cl e Si zemifinee M Exanple 5 amount a (i) Conpound of
formula (la) 1250 (ii) Pluronic F127(r) 1500 (iii) Fractionated coconut
oi | 1880 AerageBparGliPs28604  RCIHEOL/ 00467 To ensure that | ow dose

formulations will have a good filling precision, and to fill a capsule of
a certain volune to mnimse the anount of air present, the active conpound
may be filled up to volune with aliquot part coconut oil. A sem-solid

formul ati on was obtained by nelting 1500 kg of Pluronic F127(r) (Pol oxaner
407) hy i}@ﬂﬁ : r_[”!g sto 62 C The 15 nmelt was stirred thoroughly to ensure that

no sol'i d e s were present. 1.250 kg of the conmpound of forrmula (la)
and 1880 ko of fractionated coconut QHOU%QLE added to the nelted Pluronic
F127(r), and the m xture was al |l owed a tenperature of 62 C. The
liquid (i) Compound of formula (Ia) 1250

(ii) Pluronic F127° 1500

(i11) Fractionated coconut oil 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
may be filled up to volume with aliquot part coconut oil. A semi-solid formulation was
obtained by meiting 1500 kg of Pluronic F127® (Poloxamer 407) by heating to 62 °C. The
ts  melt was stirred thoroughly to ensure that no solid particles were present. 1.250 kg of the
compounf of formula (Ia) and 1880 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
formulation was mixed until homogenous (checked by visual inspection). The resulting

hiquid formulation was then filled into hard gelatin capsules.

Characterization
One tenth of the formulation was put in 12.5 millilitres of SGF (without enzymes) and

magnetic stirring. The following results were obtained:

25 Time to form emulsion: 10 minutes
Average particle size: 5um
Example 6
amount fg |

30 (i) Compound of formula (Ia) 62.5



formul ati onrma(ﬁmga ed until honogenous (checked by visual inspection G-SEIPh@U"
resulting [iqui ornmul ation was then filled into hard gel R¢HSEM{SE46F es.
20 Characterization One tenth of the fhagrnulation was put in 12.5
mllilitres of SGF (w thout enzynes) and nagnetic stirring. The foll ow ng
results were obtained: 23 Tinme to formenulsion: 10 m nutes Average
particle size: 5mExapgple 6 amount ?a (i) Conpound of formula (la) 62.5
WO 01166()(81§3p&90,(ii;ifr)12€5g3r0ni c F127(r) 3%%5(iii) Fractionated coconut oil
312.5 The fornul ati on was prepared as descri bed for Exanple 5 above. 5 8
SEP 2004 (iiPFrASHoattd@460hut Gidar acreriragipy Characterization was perforned
as for Exanple 5 above. The followng results were obtained: | o Tine to
formenul sion: 10 m nutes Average particle size: 36 p.mls Exanple 7

The formulation was prepared as described for Example 5 above.

Characterization

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

obtained:
10
Time to form emulsion: 10 minutes
Average particle size: 36 um
15 Example 7
amount [g]
(1) Compound of formutla (Ia) 62.5
(ii) Pluronic F127° 375
(1i1) Fractionated castor oil 3125

The formulation was prepared as described for Examples 5 above.

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

s ogbtained:

Time to form emulsion: 10 minutes

~ Average particle size: 81 um



: . . - § EP? |
amount o (Wo ol&egwound of formula (la) 62.5 (ii) Pluronic Féﬁgg&tﬁﬁwé i U}]

Fractionated castor oil 312.5 20 The fornul ati on was prepar i bed
for Exanples 5 above. CharacterizationjgCharacterization was performed as
for Exanple 5 above. The following results were as obtained: Tine to form
emul sion: 10 m nutes Average particle size: 81 p.m 30 WD 01/66088 30 -8
SEP2004 PCT SEO01/ 00467 Exanple 8 The active conmpound of formula (1b)

above vvaslz%x?ﬂ?in the formulation of the present Exanple S. anount a 5
(i) Conpound of formula (IDb) 75 (ii) Polyglycol BMA5(r) 75 A fornul ation
was pr eparhedclive cdmpaade! Waynuis(Ibbabavhevisnsed th thy feeranimiesof thépresent
Characterization Time to formenulsion: 1.5 m nutes

xample 8.
amount [g)
s (i) Compound of formuia (Ib) 75
(ii) Polyslycol BM45® 75

A formulation was prepared in the same way as for the preceding Examples.

Characterization
Time to form emulsion: 1.5 minutes

Average particle size: 5 um

15 Example 9

The active compound of formula (Ic) above was used in the formulation of the present

Example 9.
amount I gl
(1) Compound of formula (Ic) 75
0 (i) Polyglycol BM45% 15

A formulation was prepared in the same way as for the preceding Examples.

Characterization
35 Time to form emulsion: 3 minutes

Average particle size: 2 um



Aver age pariéhﬁ@%ze: 5 ml|5 Exanple 9 The active conpound of fornul gsﬁggm‘
above was us %he formul ation of the present Exanpl e 9. panmsEof/ooagl

(i) Compound of formula (1c) 75 20 (ii) Polyglycol BMA5(r) 75 A

formul ation was prepared in the sane waylas for the precedi ng Exanpl es.
Characterization 25 Tine to formenulsion: 3 m nutes Average particle

size: 2 m- B SEP 2006 WD 01/66088 PCT/ SEQ /00467 31 s 10 Exanple 10 The
active compound of formula (l1d) above was used in the formulation of the
present Exanple 10. anmobunt a (i) Conmpound of formula (1d) 75 (ii)

Pol ygl ycoIE,ﬁQ_{ﬂﬂgm 75 A formulation was prepared in the same way as for the
pr ecedi ng anples. Characterization Tinme to formenulsion: 0.5 mnutes

The active compound of formula (Id) above was used in the formulation of the present

Example 10.

5 amount {g]
(1) Compound of formula (I1d) 75
(11) Polyglycol BM45® 75

A formulation was prepared in the same way as for the preceding Examples.

Characterization
Time to form emulsion: 0.5 minutes

Average particle size: 2 um

Example 11

The active compound of formula (Ie) above was used in the formulation of thé present
Example 11.
amount {g]
2 (1) Compound of formula (Ie) 75
(ii) Polyglycol BM45® 75

A formulation was prepared in the same way as for the preceding Examples.
s Characterization

Time to form emulsion: 1 minute

Average particle size: 4 um



Average parfjicle size: 2 pm Exanple 11 The active conpound of for rrul'aﬁ %ﬁPe%UW'
above was u¥8JY¥Bhe fornul ation of the present Exanpl e 11PCHEBUvI04620( i)
Compound of formula (le)75 (ii) Polygl ygﬁo_l BMA5(r) 75 A fornul ati on was
prepared in the sane way as for the prectedi ng Exanpl es. Characterization
isTime to formenulsion: 1 mnute Average particle size: 4 ym W 01/66088
32 510 15 - 8 SEP 20 PCT/ SEOL /00467 Exanple 12 The active conpound
of formula (If) above was used in the fornulation of the present Exanple
12. amount (i) Conpound of fornmula (I1f) 75 (ii) Polyglycol BMA5S 75

Example 12

The active compound of formula (If) above was used in the formulation of the present

Example 12.

5 _ amount g}
(i) Compound of formula (If) 75
(ii) Polyglycol BM45® 75

A formulation was prepared in the same way as for the preceding Examples.

Characterization
Time to form emulsion: | minute
Average particle size: 2 um
15
Example 13
The active compound of formula (Ig) above was used in the formulation of the present
Example 13.
amount [¢]
20 (1) Compound of formula (Ig) 75
(ii) Polyglycol'BM45® 75

A formulation was preparéd in the same way as for the preceding Examples.

3w  Characterization
Time to form emulsion: 3 minutes

Average particle size: 1 pm



A formul ati g{q@as @repared in the sane way as for the preceding Exarrp@ég? 2004
Characteriz P08 e to formenulsion: 1 minute Aver age pecrisebiooasze: 2
m Exam D | e 13 The active conpound of formula (1g) above was used in the
formul ati on of the present Exarrpl e 13.3%nmount fel 20 (i) Conpound of
formula (1g) 75 (ii) Polyglycol' BMA5(r) 75 A formulation was prepared in

the same way as for the preceding Exanples. 25 Characterization Tine to
1 p.m- 8 SEP 2004 WO

form enul M nutes Average particle size: )

01/ 66088 /00467 33 5 Exanple 14 The active conpounds of fornul as

(la) andtgd h&g v@% |on of, th resent Exanpl e
o o s e (A B B it ona A

14. amount g (i) npoun
(1k) 8 (i i poesdth Bxamipte (421(r)250 A fornul ation vvas pr epar ed by di ssol vi ng

t he conpound of fornula (1h) in the conpound

amount f¢
5 (i) Compound of formula (Ia) 250
(i1} Compound of formula (Ik) 8
(1) Pluronic L12 l® 250

A formulation was prepared by dissolving the compound of formula (Ih) in the compound
10 of formula (Ia), whereafter the Pluronic L121® (Poloxamer 401) was added to this
mixture. The liquid formulation was mixed until homogenous (checked by visual

mspection).

Characterization
15 The formulation was put in 20 ml of SGF (without enzymes) under magentic stirring. The

time to emulsion formation was determined. The following results were obtained:

Time to form emulsion: 5-10 seconds

.20 Example 15
The active compounds of formulas (Iz) and (Ii) above were used in the formulation of the

present Example 15.

amount [g]
(i) Compound of formula (Ia) 250
25 (ii) Compound of forrnula (Ii) 8
(iff) Pluronic L121® 250

A formulation was prepared as described for Example 14.



o of fornula (la) , whereafter the Pluronic L 121(r) (Pol oxamer 401)8 &EP 2
added to tMH&M ure. The liquid fornmulation was m xed unt IRCTYBRODQERIEDUS
(checked by visual inspection). Characterization is The formulation was
put in 20 m of SGF (wthout enzynes) 3dnder magentic stirring. The tine to
emul sion formati on was determ ned. The follow ng results were obtai ned:

Time to formenul sion: 5-10 seconds ao Exanple 15 The active conpounds of
formulas (la) and (li) above were used in the fornulation of the present
Exanpl e 15. amount (i) Conpound of fornula (la)250 as(ii) Conpound of
forrrulaé )mgergmo)r Pluronic L121 0250 A formul ation was prepared as

descri bec!' le 14. - 8 SEP 2004 WD 01/66488 34 Characterization

Perforr‘rqqrt%ﬁnédﬁast th Viay 4.above. Time to formemulsion: 3
m nutes 5 Exanple l 16§grmlunt Exg%Bm)me:ﬁblj()orrpound of fornmula (la) 750 to (i)

Pl ur oni Tim#2J (dnn dlsiofd | 1) 3@umpregzol e 20

5

Example 16
amount fg]
{i) Compound of formula (Ia) 750
o (i) Pluronic F127° 450
(iii) Omeprazole 20

A semi-solid formulation was obtained by melting 450 g Pluronic F127® {Poloxamer 407}
by heating to 62 °C. The melt was stirred thoroughly to ensure that no solid particles were

15 present. 750 g of a compound of formula (Ia) above were added to the melted Pluronic
F127®. and the mixture was allowed to reach a temperature of 62 °C. 20 g Omeprazole in
the form of prepared enteric coating layered pellets comprising omeprazole Mg salt,
prepared as described in WO 96/01623, Example 2, was added. The liquid formulation
was mixed until homogenous (checked visual inspection) and filled into hard gelatine

20 capsules. The formulation became a semi-solid upon cooling (in the capsule).

Characterization

120 mg of formulation was put in 12.5 mi of SGF (without enzymes) at 37 °C, and

magnetic stirring. The SEDDS formed an emulsion upon contact with SGF, and the PPI-
2s  pellets remained unaffected by the SEDDS and the pH=1.2, as seen by no change of

colour. The time for emulsion formation was 12 minutes.



PCT/ SEO1 /Q0467 A sem -solid fornulation was obtained by nelting 450B BEP 00
Pl uroni ¢ F1'Q PY6608%| oxamer 407) by heating to 62 C. The nel tpeyaSopbgsts €d
thoroughly to ensure that no solid particles were is present. 750 g of a
conpound of fornmula (la) above were addled to the nelted Pluronic F127(r),
and the m xture was allowed to reach a tenperature of 62 C. 20 g Oreprazol e
in the formof prepared enteric coating |ayered pellets conprising
oneprazole My salt, prepared as described in WO 96101623, Exanple 2, was
added. The liquid formulation was m xed until honogenous (checked vi sual

i nspecti illed into hard gel atine 20 capsul es. The fornul ati on
becane aEQQm n"dl7f| d upon cooling (in the capsule). Characterization 120 ng

of formulation was put in 12.5 nm of SGE, (W ;hout enzymes) at 37 C, and
magnetic stirring. The SEDDS f orned an_e%’(lql\{-vl"llon upon contact with SG-, and

t he PPl (i2Gompetidesfformutailagd unaffecteg by the SEDDS and the pH= 1.2, as
seen by no _change of® colour. The tinme for enulsion formati on was 12

mi nut’es. (ig Plusemic3d@84 WD 01/ 66088 35 BExdéfpl e 17 amount a (1) Conmpound of
formul a él 8[21750 sqgli i) Pluronic L121(r)450 (iii) Onmeprazol e20 _

PCTI SE01FH04ABSPRZYE qui d formul ation wad prepared by mixing 450 of the

| i quid surfactant Pol oxaner 401, with 750 g of a conpound of the fornula (
la) above, at-roomtenperature. 10 20 g Oreprazole in the formof enteric

coating Adiyeidefdri@bliot #aLHePark& bPSnikihg 450 g of the liquid surfactant
Poloxamer 401, with 750 ¢ of a compound of the formula (Ia) above, at.room temperature.
10 20 g Omeprazole in the form of enteric coating layered pellets comprising omeprazole Mg
salt, prepared as described in WO 96/01623, Example 2, was added to the mixture. The
liquid formulation was mixed until homogenous (checked by visual inspection) and filled

into hard gelatine capsules.

15 Characterization
120 mg formulation was put in 12.5 rnl of SGF (without enzymes) at 37 °C, and magnetic
stirring. The SEDDS formed an emulsion upon contact with SGF, and the PPI-pellets
remained unaffected by the SEDDS and the pH=1.2, as seen by no change of colour. The
time for emulsion formation was 0.5 minutes.

0

Example 18
amount [g}
(1} Compound of formula (Ia) 3
(if) Pluronic L127% 0.843
2s  (iii) sorbitanmonolaurat 0.282
(iv) glycerol 0.375

A semi-solid formulation was obtained by melting 0.843 gram of Pluronic F127®
(Poloxamer 407), 0.282 gram of sorbitanmonolaurat and 0.375 gram of glycerol by heating

30  to 62 °C. The melt was stirred thoroughly to ensure that no solid particles were present. 3



. . ' = 8 SEP 2004
onepr azol e t, prepared as described in WO 96/ 01623, le 2 _was
added to tﬂgpwv re. The |liquid formulation was m xed untE?%ﬁ%ﬂyggﬁBus
(checked by visual inspection) and tiII%d into hard gel atine capsules. is
Characterization 120 ng fornul ation was put in 12.5 mM of SGF (wthout

enzynes) at 37 C, and magnetic stirring. The SEDDS formed an emnul si on upon
contact with SG-, and the PPl-pellets renmained unaffected by the SEDDS

dth 1.2 ' f I T thie £ | si
1? gr mat ieoﬁrﬁﬁ‘é oaf@scrﬂs"e?ﬁ?tueng‘g& Poﬁme‘é‘%fg%gﬂgouuﬁrlf mlr}Fulrs' er%‘éu?ﬁi 0 fS Io(r)nrrul a
I 3 (i W QR i Irér%pi 0,r&43 kibdil bR RO R AN 0. 282 i
él )a/lz:erol( 'aU?)g(%{ A réazt:aﬁmﬂ- S c:i(‘:gélﬁ‘cor mul gt' ?Bﬁa%s fgﬁt gl?%glg by nel tinﬁgg 0. 843 gS:avm)

of Pl ur ombmdsdrdtfs’(theckBObP¥RURIIngRAlen) OTRSR s@ltiad QlidhthlkésREClRWaE and
0.375 gram of glycerol by heating 30 to 62 C. The nelt was stirred

t hor oughly cd@l tensemperhiuat ofi®) ¥hland waariandllked iner ®fpgebammapsi@es\ithe 1/ 66088 36
- 8 SEP 200 FCTISEOQ /00467 G anms of the conmpound of formula (la) was
addedst o fefmeulption bacomey R e -xelif waneepoling {iIpRksicansuledach a tenperature of 62
C. The liquid fornulation was m xed until honbgenous (checked by vi sual

i nspection). The resulting liquid fornulation was all owed

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

magnetic stirring. The following result was obtained:

Time to emulsion:  2.3-3.5 minutes

Example 19

amount {g]
15 (i) Compound of formula (Ia} 3
(ii) Pluronic L127° 0.843
{11i) sorbitanmonolaurat 0.282
-(iv) propylcne glycol 0.375

20 A semi-solid formulation was obtained by melting 0.843 gram of Pluronic F127®
(Poloxamer 407), 0.282 gram of sorbitanmonolaurat and 0.375 gram of propylene glycol
by heating to 62 °C. The meit was stirred thoroughly to ensure that no solid particles were
present. 3 Grams of the compound of formula (Ia) was added to the mixture. The mixture
was allowed to reach a tempcratﬁrc 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 stays liquid upon cooling (in the capsule).

30



§ SEP 2004

to cool to womspmssat ure of 30 C, and was then filled into 5;5}_1(11 &?}ﬂ@&l’
capsul es. The fornul ation becones a 5351 -solid upon cooling '%
a

capsule). Character L ation 112 mlli m of the fornulation was put in
12.5 mllilitres of SGF (w thout enzynmes) and magnetic stirring. The
following result was obtained: 10 15 Time to emulsion: 2.5-3.5 mnutes

Exanpl e 0 (i) Conpound of forrmula (la) 3 (ii) Pluronic
L127(r )0]@' H%qu ‘5”])éorb| t annonol aur at 0282 (iv) propylene glycol 0.375 20 A

sem -sol i daf P ur o F127
(Pol oxamer 248y e B rornl ek & SEP MR S
propy| enenagnygostirriny. Tieafotiogidgaefd Cas Jhgine@l t was stirred thOfOUgh' y to
ensure that no solid particles were present- 3 Gans of the conpound of
formula (la) was added to the mxture. The mxture was allowed to reach a
tenperature of 62 C. The .liq d formul ati on was m xed until a honbgenous
(checRed BN §'E]<L§]I“'q"nsp(¥’d'thi”b SCCPRE resulting |iquid formul ati on was
allowed to cool to a tenperature of 30 C, and was then filled into soft
gelatin capsules. The fornulation stays |iquid upon cooling (in the

capsul e) -Ex;amg\l’\!)zﬂ)l/ 66088 37

armmount {g]
(i) Compound of formula (la) 3
w0 (i) Pluronic L101° 0.506
(i1i) sorbitanmonolaural 0.169
{iv) ethanol 0.225

A hquid formulation was prepared. A solution of 0.506 gram of Pluronic LlOl®

15 (Poloxamer 331). 0.169 gram of sorbitanmonolaurat and 0.225 gram of cthanol, was mixed
until homogenous (checked by visual inspection). 3 Grams of the compound of formula
(la) was added to the mixture, at room temperature. The resulting liquid formulation was

then filled into sofl gclatin capsules.
w  Characterization
97 milligram of the formulation was put in 2.5 millilitres of SGF (without cnzymes) and

magnetic stirring. The following result was obtained:

Time to emulsion:  within 20 seconds



- 8 SEP 20Qd, p1/6e0sy SEO1 /00467 Characlerizrriion 112 mlligram of ?égP 100k
formulation was put in 12.5 mllilitres of SGF (wi thout enzyHe<IECQH67
magnetic stirring. The foll ow ng resul& was obtained: s Tinme to emnul sion:

wi thin 20 seconds Exanple 20 anpunt ('§ Conpound of formula (la) 3 in (n)
Pluronic LIA CH) 0.506 (iii) sorbitannonol aurat 0.169 (iv) ethanol 0.225
Aliquid formul ati on was prepared. A solution of 0.506 gram of Pluronic

LIOL x is (Pol oxamer 331), 0.169 gram of sorbitannmonol aurat and 0.225 gram
of ethanol. was m xed wuntil honmogenous (checked by visual inspection). 3

G ans of I;,hgwpgggpgflgrmﬂjrmnm%-n“i@s was added to the m xture, at room
t enper at . ' ' |l ation was then filled into soft
gelatin capsules. 20 Characlerizalion 97 mlligramof the fornulation was
put in 12.5 mllilitres of SG- (w thout enzynes) and mmgnetic stirring.
The fol | éwbiegvaibbuity studisofidbtmilagdas dEcomingroatelpsdson invéribh wagd Qe oGRS 25 -
B SEP 2006 WD 01/66088.38 In vivo study of fornulations in mni pigs

s after oral administration in fastened minipigs.

6 male Gottingen SPF minipigs 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 t0 10.1. kg.
The animals were fasted for 12 hours before treatment and until the blood sample at 4

io hours post treatment had been taken. A supply of autoclaved hay was given daily as well.

Twice daily, the animals were offered domestic quality drinking 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
15 approximately 15 pmol/kg body weight. 10 ml of tap water was given to facilitate the

swallowing of the capsule 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.
20 Included in the daily health check were observations of the consistency of faeces. All

animals were weighed on 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 13, 30 and 45 minutes;

a5 1, 1.5, 2, 4, 7 and 24 hours after treatment.



PCT/ SEQ 10046d ofsdegpavai l ability study of formulations according toBtSr’i-g 1004
present invention was perforned s after oral adm nistrati on ROQT/SEasD@REd
mnipigs. 6 male Gottingen SPF mnipigs_were used in the study. At the
start of the acclimatization period, t A2 aninals were 4 nonths ol d and had
a weight of from7.7 to 10.1. kg. The animals were fasted for 12 hours
before treatnent and until the blood sanple at 4 io hours post treatnent
had been fakgR. A supply of autoclaved hay was given daily as well. Twice
daily, théanrmals were offered donestic quality drinking water. A

phar maceutli c & ploempestitd @mBhsiki I; i il in.asuitable unjt
dosage form accor di ng to tggm%l&r}ssedﬁ{l}s(;&m&\%ghslaé ?ﬁllﬁ?aélf)grlgég%o UeHmYlsoRal .
The dose | evelesconeerirats capprising mat el y 15 gnol / kg body weight. 10 m of tap
water was given to facilitate the swallow ng of the capsule or

correspondi ng unit dosage. Al visible signs of ill health and any

behavi gur changes re recorded daily. Any deviation fromnormal was
recordge)d @}Pﬂc ?re'gﬁgcl%ﬁfrgleﬁ‘?ﬁa&gﬁr@ﬁé'et, duration and severity. ?o Included
in the da; re observations of the consistency of faeces.
Al ani rrglb?n\?\g?g{(ﬁ%?gﬁgéﬂéﬁ arrival and of the first day of of each

t r eat ment (iiipbmatal AP bR Or {bnitb)ig\wgt € taken fromthe jugular vein into
Vacut ai ner tubes containing heparin. Blood sanples were taken before
treatment (0) and at 15, 30 and 45 mnutes; 251, 1.5, 2, 4, 7 and 24
hours after, treatment, WO 01/66088 39 -8 SEP 2004 PCT/ SE01100467 C ai ns
. A phar?f'é%‘é‘ﬂ??‘?:%fl‘oncf@ﬁﬂagiaf'i”bﬁf"lsgilﬂwaéeﬁmuldomhpmdmmmmtahmmsi n form

of an,eMuhshidRuciPLCeSRRGR M hSiqsCOMPr 1 Si ng

2. A pharmaceutical composition accordin g to claim |, further cdmprising one or more

short-chain alcohols.

15 3. A pharmaceutical composition according to claim | or 2, wherein the NO-releasing

NSAID is a compound of the formula I

i
M—C—0—X—0ONO, I

20 wherein
X is a spacer; and
M is selected from anyone of

Ci CH,— 0

O s
\ 7
a5 Cl CH



5 (i) one

NO- r el easi ng NSAI X s) ;

(ii) one or nore surfactantisotl 200k

(iii) optionarry®8n oil or semi-solid fat; said conpositi onPFBSEPYYEH

in-situ oil-in-water emnul sion upon contact wi th aqueous

10 medi a such as

gastrointestinal fluids. 2. A phar macét i cal conposition according to claim

1, further conprising one or
phar maceuti cal
NO-rel easing NSAID i
wherein X is aj.spacer,

10 C og}g@-

nor e

wn

CH,0 CH—
T
CH
N
_LH-CH;
CH;

conposi lt_|i on according to claiml or
B conpound of the farnmula |

short-chain alcohols. ~s 3. A
2, wherein the
011 MCGO-X-ONO2 | 20

d ffom ?fone @5_,325 WO 01/ 66088 40
N
Q CH,
S
\

F

/
s

CH,O



and - 8 SEP“%EQ%GOSBPCT/ SEQ /00467 WO 01/66088 41 - 8 SEP 1x04 PCT/BSIQE%flmm‘
/00467 4. A pharrmaceutical conposition according to claim 3, PGSE&/t447he
spacer X of the NO releasing NSAID is selected froma linear, branched or
cyclic alkylene mand p are integers &l of from2 to 10; and - CH2- pC6H4-

CH, -. 5. A pharmaceutical conposition according to any one of the preceding
clains, wherein the NOreleasing NSAID is any one conpound selected from
10 CH3 O ONO2 CHv v ~ ONX2 (Ib) 0O ON2 20 O .- ONO2 O-~QG ~~ ONO2 WO

01/ 66088 42 5 10

4. A pharmaceutical composition according to claim 3, wherein the spacer X of the NO-
releasing NSAID is selected from a linear, branched or cyclic alkylene group -(CHs)-,
~ wherein n 15 an integer of from 2 to 10: -(CH2)m-0-(CH2)p- wherein m and p are integers

s of from 2 to 10; and -CH-pCgH4-CH>-.

3. A pharmaceutical composition according to any one of the preceding claims, wherein

the NO-releasing NSAID is any one compound selected from

CH,
O\/\/\
ONO,
| i (la)
CH,0

O CHJ :
o .
0 O TN TTove, gy
O
15 (8] CHa
o
SN
TC =
0 )
a0 O CH:l
0\/\/ON02 (IC)
(1
O CH

k]

O O TN e
O



15 G ONR. N2 a "---"ONO2 20 25 MeO ONO 2 (1k) ~/~Q\ionoz G - SgSEPIf
2001 PCT/ §’Et9V@B%7 J -8SEP2004 WD 01/ 66088 43 MeO 5 C 10 PkTSE0SoMs7 O -

N2 O
42

0 CH, \/©/\QN02
0
I
f
o) .
NH (Ig)

15

) B

CH,
Oe o} O ONO, (1K) .



ONO2 (10) O ~~~ O ~, ONO2 (I P) ; and PCT/ SEOL100467 s 6. A phar mac8tP il
conposi ti on M 8ng to any one of the preceding clains, fup&f8Eo100a67
conprising individually enteric coating |ayered units of an acid
suscepti bl e proton punp inhibitor, or g pharmaceutically acceptable

al kaline salt thereof. WO 01/66088 44 -- 8 SEP 2004 PCTI SEQI / 00467 7. A
phar maceuti cal conposition according to claim®6. wherein the acid
susceptible proton punp inhibitor is selected froma conpound of the
general formula |I or a pharmaceutically acceptable al kaline salt thereof,
or one of its single enantioper or an s alkaline salt of the single
enantiomer O u Het X-S--Het™s wherein 10 Het, is Het-, is -CH | Rio or

O~~~ ONG,

(Im) ;

(In)

Cl Cl
10
CH,
O\¢/\\/’\»/ﬁ\
(O
MeO - © (o)
s CH,

O\V/”\O’“\VIONOZ
MeO OG © (Ip) : and
0\/\/\/\
0
NH

cl cl (la)

35 6. A pharmaceutical composition according to any one of the prececiing claims, further
comprising individually enteric coating layered units of an acid susceptible proton pump

inhibitor, or a pharmaceutically acceptable alkaline salt thereof.



or or I or R12 wherein N in the benzim dazol e noiety nmeans that one gﬁ*?%@m
carbon at oM¥C YASeE8i t uted by R6-R9 20 optionally may be exclromgsgbihos? a
nitrogen atom wi thout any substituents; WD 01/66088 45 - 8 SEP 2004
PCT/SEO /00467 Ri, R and R are thegpane or different and sel ected from
hydrogen. al kyl. al koxy optionally substituted by fluorine. alkvlthio,
al koxyal koxy, dial kvl am no. piperidino. norpholino, hal ogen. phenyl and
phenyl al koxy: 5 R4 and R5 are the sanme or different and sel ected from
hydrogen, alkyl and aralkyl; R6' is hydrogen. halogen, trifluoronethyl.
al kyl and al koxy: R6-R9 are the same or different and sel ected from
hydr ogen?- aP@RIMgeRtsal comapsyemacderding toldaimh Rowherea thy kadshsraptible
uor oal kyl . or adjacent groups R6-R9 form

al koxycarbonyl . oxgzolyl. trif
ring str BW?%@Q“M‘&%‘%@S%@MFQ‘HéF°E\REEP‘i’ PEE‘E@E“F&%%@“W&T dgen or forms

an al kyl epe Js e R ls R 1 and R 2 are.the sanme or
differen? angggg@%@fggg&?éﬁﬁ%%gpgagﬁ&%Hﬁ?ﬁﬁéﬁmé}‘gﬁﬂ§$%m3P%VP“6F&ﬂps,

al koxy Ohie4Rs RNGF MR JihEgs enddiRhRef . they may be branched or straight C -
C9 -chains or conprise cyclic alkyl groups. such as cycloal kyl -alkyl. 8. A

phar maceutical conposition according to claim7, wherein the acid
susceptible ao proton punp inhi b’iil)tor is selected fromany one of

Hetr" X—S-"Het2 I

wherein

10 Het;is

or
R10

wherein

N in the benzimidazole moiety means that one of the carbon atoms substituted by Rg-Rs

20 optionally may be exchanged for a nitrogen atom without any substituents;



TO|~r O OCH3 Nf NCH,. . s --° J 1, J OmeprazoltetPil

OCHL CH3 _
25 --8 SEP2UBAVESMD 01/66088 46 OCH, CF, C CH3 0 9 N CH pct/agilobes?CHB
[Q0 OOCHF, NCH H CH,-~H CH OCHj

45

Ry, R: and R; are the same or different and selected from hydrogen, alkyl. alkoxy
optionally substituted by fluorine. alkylthio, alkoxyalkoxy, dialkvlamino. piperidino,

morpholino, halogen. phenyl and phenyialkoxy:

R4 and R; are the same or different and selected from hydrogen. alkyl and aralkyl;

R¢’ is hydrogen. halogen, trifluoromethyl, alkyl and alkoxy:

Rg-Rs are the same or different and selected from hydrogen. alkyl. alkoxy, halogen, halo-
alkoxy, alkylcarbonyl, alkoxycarbonyl, oxazolyl. trifluoroalkyl. or adjacent groups Rg-Rg
form ring structures which may be further substituted:

Ry is hydrogen or forms an alkylene chain together with R, and

Rii and Rz are the same or different and selected from hydrogen. halogen or alkyl;

alkyl groups, alkoxy groups and moities thereof , they may be branched or straight C, - Cq

-chains or comprise cyclic alky! groups. such as cycloalkyl-alkyl.

8. A pharmaceutical composition according to claim 7, wherein the acid susceptible

proton pump inhibitor is selected from any one of

OCH,
CH, CH,
O 0 OCH,
i N
N CH,— g -Omeprazole



PCT/ SE01/ 00467 Lansoprazol e Pantoprazol e Pariprazole 10 - 8 SEP 20@&3%0[}&
01/ 66088 0WMQ 01660887 pPCT/ SE01/ 00467 CH,, S Lem noprazol e CHPdWsEsHpodeH CH
z CH3 OCCH3 CH HH5 CH3 CH3® WD 01166088

46

OCH,CF,

N CH,— ¢ f Lansoprazole

N
CH,— g ‘Jl\ Pantoprazole

N CH,— g {l Pariprazole



48 HC 1 NOCH -SNIV OOH3 HH3 CH3 -8 SEP 2004 PCT/ SE 01/ 00467°% 0}
phar maceut i C¥P %6#88si tion according to claim8, wherein the meaigkooer
susceptible proton punp inhibitor is selected from oneprazole, an al kaline
salt of oneprazole, 5 (S)-oneprazole ang an al kaline salt of
(S)-oneprazole. 10. A pharmaceutical conposition according to claim9,
wherein the alkaline salt of oneprazole or (S)-oneprazole is a nmagnesi um
salt. 10 11. A pharmaceutical conposition according to claim6, wherein the
NO-releasing NSAID i onpound»f fornmula Ia and the acid susceptible
proton punp inhibitor (%pf r zole, an aI kaI i ne salt of
oneprazol e, (S)-oneprazygte ggl an aI K@l i n 't of ( ole. 15 12.
A pharmaceuti cal corrp03| t on e¢ordi Ng ne of th ng cl ai ns,
wherein the amourfeHgf—Mhe NO rel easi nd\‘NSAI Dis from 50- 1500 my per unit
dose. 13. A pharmaceutica E%KDOS' ton alccor ding to claim12, wherein the
anount of the NO releasing IDis fro}r{n 125-500 ng, per un|t dose.

/\
CH, CH,
OCH,
0
O ot
CH, —
5 H, s—kN X
H
5
/ .
CRE S
Hy S ‘4
N
/




. 8 S E P 2004 WD 01166088 49 PCT /SEO1 /00467 14. A phar maceut i cal - 8 SEP 200k
conmposi t onWRUHENg to any one of the preceding clains, WhdCIVSE1/HlI6T
surfactant is a block co-polyner. 15. A pharmaceutical conpositon according
to any one of the preceding clains, whggein s the surfactant is a
non-ionic surfactant. 16. A pharmaceutical conposition according to claim
15, wherein the non-ionic surfactant is a poloxaner. '0 1T A
pharmaceutical conpositon according to claim15, wherein the surfactant is
selected from any one of Pol Herer 407; Pol oxamer 401; Pol oxamer 237;
Pol oxanmer 338; Pol ox 331, ame r 231; Pol oxam ne 908; Pol oxam ne
1307; Pol oxami ne 1107; 334 yet hyl ene pol yoxybutyl ene bl ock copol yner
I'5 18. A pharnaceutical co on acc@ding to y one of the preceding
clainms, wherein the total slr fagtanf(s) Jis from 12. 5-6000 ny.

19. A pharmaceutical conposi ~drMg Yo cfl ai m||18, wherein the total
amount of surfactant(s) is from 100-500 noN-20%Re" har maceut i cal
conposi ton according to any one of the precgding cl ai Hiwherein the ratio
NO rel easing NSAID: surfactant is within t hid range of from1:0.1 - 1:10.

21. A pharnmaceutical conposi p‘paccor ding to claim20 wherein the ratio 25
NO-rel easing NSAID: surfacta s within the range of from1:0.3 -1:3. 22.
A pharnaceutical conpesCton §hg to any one of the preceding clains,
wherein an oil is presents 3. A pharmaceutical c siton according to
claim22, wherein the oil |is a vegetatfﬂ’e oML

9. A pharmaceutical composition according to claim 8, wherein the acid susceptible
proton pump inhibitor is selected from omeprazole, an alkaline salt of omeprazole,

5 (S)-omeprazole and an alkaline sal of (S)-omeprazole.

10. A pharmaceutical composition according to claim 9, wherein the alkaline salt of

omeprazole or (S)-omeprazole is a magnesium salt.

10 11. A pharmaceutical composition according to claim 6, wherein the NO-releasing
NSAID is a compound of formula Ia and the acid susceptible proton pump inhibitor is
selected from omeprazole, an alkaline salt of omeprazole, (S)-omeprazole and an alkaline

salt of (S)-omeprazole.

Is  12. A pharmaceutical compositon according to any one of the preceding claims, wherein

the amount of the NO-releasing NSAID is from 50-1500 mg per unit dose.

13. A pharmaceutical compositon according to claim 12, wherein the amount of the

NO-releasing NSAID is from [25-500 mg per unit dose.
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conposi t on WOM®6ENg to claim 23. wherein the vegetable oil p&f,SEﬁgdo%:,t ed
fromcoconut oil. corn oil. soybean oil, rape seed oil. safflower oIl and
castor oil. 5 25. A pharnaceuti cal corrpog)si tion according to claim?22.
wherein the oil is an aninmalic oil. 26.” A pharnmaceutical conposition
according to claim25. wherein the animalic oil is a fish oil or one or
nore nmono-, di- or trialycerides. to 27. A pharnmaceutical conposition

accor di ng 180 AR uléal tHRp&Y i clai i -solid.fat is
used as filler. 28. A phar rrg%eﬁfi%géa({m%r[rgglg???%ﬁﬁg}g (E)Ercel H%S{Eﬂ IR B 7
wher ei n t He sgeadtargos i Bldchtoipslymes. sel ected from nmono-, di- and
triglycerides. 29. A pharmaceutical conposition according to claim 28.
wherein the nono, di- and triglycerides are selected fromglyceryl
pal ntitostlﬁgra e of. “Z m xture of nmono-, di and tri- o esters of
gl ycerol . ProndPaahrerical SorapasItgR accardiag kg fehensPhibe Preseding elaimm vhetdiy | ene
gl ycoly 2 ; ] eyt | osition according to any one of clains
2- 29, Me&gi%ﬁrt%ﬁﬂ%g%% dalﬁl?léa% ctgﬁol is selected from et hanol,
propyl eneglyco or glycerol. 31. A pharnmaceutical conposition according to
any one of the preceding clains, further s conprising a co-surfactant. 32.
A unit dodtagd phammctitidabcorppashioa spbarimeaeutdinal 5, cORROSIHE inOR-iGGE 96 Eidightt O
any one of tpe pr ecedi ng cl ai ns.

1§ a poloxamer. :

0 17. A pharmaceutical compositon according to claim 15, wherein the surfactant is selected
from any one of Poloxamer 407; Poloxamer 401: Poloxamer 237; Poloxamer 338:
Poloxamer 331; Poloxamer 231; Poloxamine 908: Poloxamine 1307; Poloxamine 1107:

and polyoxyethylene polyoxybutylene block copolymer.

15 I8. A pharmaceutical compositon according to any one of the preceding claims, wherein

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

19. A pharmaceutical compositon according to claim 18, wherein the total amount of

surfactant(s) is from 100-500 mg.

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

the ratio NO-releasing NSAID: surfactant is within the range of from 1:0.1 — :10.

21. A pharmaceutical compositon according to claim 20 wherein the ratio

35 NO-releasing NSAID: surfactant is within the range of from 1:0.3 =1:3,

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

an oil is present.

30 23. A pharmaceutical compositon according to claim 22, wherein the oil is 2 vegetable oil.
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any one of WOM66#88s, drinking anpoul es, dose cushion. che\/\@l@j—[ﬁg@p,f,,;%-pl Il
and chewy-base | ozenges. 34. A unit dosage formaccording to claim33. in
formof a capsule. 35. A unit dosage fgbn1accord|ng to claim34, wherein
said capsule is a hard gel atine capsul 36. A unit dosage form according
to claim 34, wherein said capsule is a soft gelatine capsule. 37. An oral
sol ution conprising a pharmaceutical conposition according to any one of
clainms 1-31 dissolved in water. 38. A kit conprising a pharnmaceuti cal
conposition according to claiml1l in a unit dosage form in conbination

Wi th an aéi d shasmeqrutibhiecopipdbiotn MeFRIhHE ObiPP3. Gereift td e REHRE| N9 tO
claim 38, wherein the proton punp inhibitor is enteric coated. 40. A kit
accor di ngelesed:frammsogonutghk ceimroit. ey eanbdnrape sped aihishiflooer b aﬁdilt:@;ltcbrlecoat ed
oneprazol . 41. Use of a pharmaceutical conposition according to any one of
the preceding clains for the manufacturi ng of a medi canent for the

treat genbs0fy pal har nac 03| i on .accordi ng to any
one ogEt he" prpg@gﬂ?cnegac‘gllégﬁ?g%%ngﬁoégaCﬁ Lilé ’f“ [[5% r‘?gd§ EhARRRlE or t he

t r eat mnengjjof i nfl anmati on.

26. A pharmaceutical composition according to claim 25. wherein the animalic oil is a fish
oil or one or more mono-, di- or triglycerides.

10
27. A pharmaceutical composition according to any one of the preceding claims. wherein

a semi-solid fat is used as filler.

28. A pharmaceutical composition according to claim 27. wherein the semi-solid fat is

15 selected from mono-, di- and triglycerides.

29. A pharmaceutical composition according to claim 28, wherein the mono-, di- and
triglycerides are selected from glyceryl palmitostearate, or a mixture of mono-, di and tri-

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

30. A pharmaceutical composition according to any one of claims 2-29, wherein the

short-chain alcohol is selected from ethanol, propyleneglycol or glycerol.

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

25 comprising a co-surfactant.

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

the preceding claims.
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33. A unit dosage form according to claim 32, selected from any one of capsules, drinking

ampoules, dose cushion, chewable soft pill. and chewy-base lozenges.
34, A unit dosage form according to claim 33, in form of a capsule.

35. A unit dosage form according to claim 34, wherein said capsule is a hard gelatine

capsule.

36. A unit dosage form according to claim 34, wherein said capsule i5 a soft gelatine

capsule.

37. An oral solution comprising a pharmaceutical composition according to any one of

claims 1-31 dissolved in water.

38. A kit comprising a pharmaceutical composition according to claim 1 in a unit dosage

form, in combination with an acid susceptible proton pump inhibitor.
39. A kit according to clzaim 38, wherein the proton pump inhibitor is enteric coated.

40. A kit according to claim 39, wherein the proton pump inhibitor is enteric coated

omeprazol.

41.  Use of a pharmaceutical composition according to any one of the preceding

claims for the manufacturing of a medicament for the treatment of pain,

42. Use of a pharmaceutical composition according to any one of the preceding

claims for the manufacturing of a medicament for the treatment of inflammation.



