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Field of the invention 5 The present invention is directed to a new
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10 Backeround 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 side-effects. Patients undergoing

1s  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,
20 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 (1995) pp. 413-420). Drugs of this class are

25 - 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.



PCT/ SE01/ 00467 WD 95/ 08983 di scl oses a sel f-enul sifying conposition for
oral admnistration that forns a mcroenmulsion in situ when in contact

wi t h bi olV¥3PYeA08s | ui ds. This conposition can be charact ePICS&EEIHB0467

sel f-m croemnul si fying drug delivery §ysten1(SNEDDS), and conprises at |east
5 - an active conpound, - a lipophilic phase consisting of a m xture of
glycerides and fatty acid esters, - a surface-active agent, - a
cosurfactant, and - a hydrophilic phase which is achieved after ingestion
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m croemul sion in situ, the caonpositions of the pre t invention form an
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phase tolsolubilise the active conpound. is Such a lipophilic solubiliser
phase i%5'%A8t needed for the present invention since the active conpound,
theSNO'reT“b%Fé‘iVﬁéON@ﬂWﬁ{’ is able to solely constitute the oil phase of the

In situ Qn‘?&ﬁm@@pha_@@msgdnlg%% kPSS O8RBS 16O MRISR dspter alia a
cosurfactant in addition to  a surface-acCtive agent. The presence of a
cosur f act amtrfdcs-anpve pgeobssary for conpositions of the present invention
reduci ng toxicol o icaé concern to a mnimum 20 EP 274 870 di scl oses a
pharnaéeuﬁf%ﬁfagﬁﬁbS%|tion conprising a non-steroidal anti- inflammatory
drug (NSA) B)drapsiiia paisehvaistaitachiehel sfimesdstib® By briphysiohgihl kqod of aem ng

m cell es containing the NSAI D upon oral adm nistration. These mcelles have
been foundigestyeprasidit a particularly appropriate formto administer NSAI Ds

orall y’Th%lplrees\é%ta%llé}giow}ﬁgtfnguishes in several aspects from 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.

15 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
emuision. 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 administer 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 to be
contrasted in terms of their structure with emulsions which are formed by compositions of

30  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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wher e T Rmulate a 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

15 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 NO-releasing NSAIDs display a much better bioavailability compared to the

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

»s  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 shell and

would dissolve it.
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opti onaL&E{ Al pil or semi-solid fat; said conposition formng an in-situ
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10 (i) one or more NO-releasing NSAID(s);
(ii) one or more surfactants;

(iii) 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 optionally further comprise one or

more short-chain alcohols.

20  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 1s 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

25 stability of the emulsion is not a concern 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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CGener al s|n¥zill droplet size and high polarity gives rise to a high drug release rate (N.H. Shah et al.,

Int. J. Pharm. 106 (1994), pp. 15-23)

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.

20  ketoprofen, naproxen, azapropazon, nabumeton, carprofen, tiaprofenic acid, suprofen,
indoprofen, etodolac, fenoprofen, fenbufen, flurbiprofen, 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

s 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 (1995) 413-420). Drugs of this class are characterised by

30  low aqueous solubility but reasonably well permeability. A biopharmaceutical problem
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In a preferred embodiment of the invention, the spacer X is selected from

and

a linear, branched or cyclic alkylene group -(CH»)-, wherein n is an integer of from
210 10; and -(CH2);-O-(CH2)p- wherein m and p are integers of from 2 to 10; and
-CH,-pCgHy4-CHo-.

15
In one embodiment of the invention, NO releasing NSAIDs contemplated 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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WO 01/ 66088 PCT/ SE01/ 00467 11 NSAIDs are by nature in formof a powder,
wher eas Ngbhebk&ssi Ng NSAI Ds predomi nantly provide a conpogigsidiesss - solid
or oil formas such, due to the spacer. This unique feature provides the
advant age that no external |ipophiliclil or semisolid matrix needs to be
added to the enul sion pre-concentrate, since this is an inherent feature of
the drug. 5 Additionally, a pharnacologically inert oil or semsolid fat
may be added to the phaynaceutical conposition by neans of a filler or as
a viscosity regulator A %i.ling agen ? may be required to increase dosing
accuracy for | ] _RAS A" Vi Séosity regul ator nmay be required in
order to adjus it scosity for flllpgg of -the conposition into e.qg.
capsul es. Me P g1 ar hlgh speed liquid I'ling of capsules requires
careful io adjustnment of viscosity wthin a range that prevents spl ashing
on the low viscosity end and thread-formation on the high viscosity end.
Nbre?ver, the viscosity range nust be chosen
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So as to give a punpable formnulation. The viscosity range typically

required for liquid filling of capsules is fromO. 1 to 25 Pa s. is The
total anowpto;@EosRIO- r el easi ng NSAI D(s) used in the conpositpepsfiohhe
invention is preferably in the range 50-1500 ng per unit dose. In still a

further preferred enbodi nent, the anpunt of NO-rel easing NSAID(s) used in
the conposition is 125-500 ng per unit dose. 20 The wording "unit dose" is
defined as the anount of active conpound adm nistered in one single

capsul e, or dissolved in one glass of water. The wording "surfactant” is
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i nvent i o €.g. capsules. In particular high speed liquid filling of capsules requires careful

10 adjustment of viscosity within a 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 give a pumpable formulation. The viscosity range typically required for liquid

filling of capsules is from 0.1 to 25 Pass.

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

particularly block co-polymers such as poloxamers.



Al'l surfactants described above are commercially available frome.g. BASF,
Dow Chem cals, and Gattefosse. 15 The total anmount of surfactant(s) in
accor dangw ¥debsst he i nvention may be within the range of pthraiyiléossr 6000
ng, preferably of from 100-500 ng. The rati o NO rel easi ng NSAID: surfact ant
may vary from1:0.1 to 1: 10, preferably from1:0.3 to 1:3. 20 If an
additional oil is added to the pharnmaceutical conposition this may be any
oil as long as it is inert and conpatible with the capsule naterial, as
wel | as being acceptable for use in pharmaceuticals. A person skilled in
the art will appreciate which oil to select for the intended purpose.

i.tabl C 25
presen1?.\Es"lz"m?éeﬁtqt %‘“3618 p\?LOd‘éIPSBIaéggglloéa@ 12617 (lplucrglglg%atq' ‘?Gg)l Owégrrgﬁltm soybean
oi I, rapgr&aed 1), Pol%ﬁﬁrfléxo”ﬁr(Pﬁirbm@'F@7 Cagtporoxairkr 378 Fou@AicTEI3EC )OI I's such
as fISh ol and triglycerid are suitable for theg purposes of the present
i nvent iRoioxaW®r 021 6H0BRBIc1BIACT). Felixa00487! (Flumnsd - spldtthifrmtiond used as a
filler for the Phar maceut i cal corrp05| tion, this may. preferably be sel ected
f r om nedoxyelihylean golypryirgpeiedaack eanelyagro) Cﬁ’diedleélll%l‘iﬁl KnoWarfSas  stearyl

a conolg, 1%%%0%3 G2 3R0RE StRPOLAS QRN 1 Y ¥¥8‘ch§{%1%‘7’®@ ﬁ&%&&ﬁfn@tﬁo‘f”‘?haﬁs

l'ucire rs re obt no 5@ d
tri es"&)ﬁyﬁ)xzéthgielﬂgﬁf)@bxyﬂmﬂ@ne w06k bpopFh&! Bndin mlyﬁl&ccﬁl@ﬂél GThisn one
aspect of” the present invention. an oily (Iipophili cj or sem-solid
NO- r el dasisngly NEANIB] issensed exsmphifcactn ofsuifmgasihanmayibg used in

accordance with the present invention, and should not in any way be considered as

10 exhaustive or as limiting the invention.

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

Chemicals, and Gattefossé.

ts  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
1:0.3 to 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, corn 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.



If an additional oil or sem-solid fat is used in the pharnmaceuti cal
conposition according to the invention, this may serve as a filler or as a
Vi scosi t Wad¢eP8st or. The wordi ng "short-chain al cohol s" uP€d/SEAI/@E6Dr dance
with the present invention is herein _is defined as |inear or branched
nono-, di- or tri-alcohols having 1- 63 car bon at ons. Exanpl es of such
short-chai n al cohols useful in accordance with the invention are ethanol,
propyl ene glycol and glycerol. If a short-chain alcohol is added to the
phar maceuti cal conposition according to the 20 invention, the solubility

i s enhanced and a smaller ampbunt of surfactant is required. In another
aspect 10f sdnfi&oliatant LR, astalR FoRE Bhi¥talRastdrgpdVeAnDniangy used as active
i ngredi ents, where anyone of said drugs nay be present as an oil or as a
seni - s@kdfekablyrbe selrerd fatm heast. donmdafiglya¢riiedrangdaity apd esehel sash an oil or as
a sem -solid and the other ome ®5 ®be present as a solid which is
dissol§@aﬁ%ﬁkgﬂép@ﬁwéﬂeﬁ%the~g§%§ 4ggéni5§§F? Fm%Bﬁ%%ﬁWﬁ?s iBi nati ons of
N por PR N?%sf’_. ARG (NPA R, Cd BOVARMAGRANS il an AREwLASE NI ON

NO-Foa a hi se |l ow poten asing NSAID i's desired to be

supple@gggggrﬂg&paﬁdhp@ggﬁﬁgpgti@kggepg@ent NO-rel easi ng NSAID. WO 01/ 66088
PCT/ SEO1/ 00467 14 A further aspect of the invention is a conbination of one

or nore NOreleasing NSAIDs and an acid susceptible proton punp inhibitor
(PPI') conmpound. The NO NSAI Ds should he fornul ated s that .it is
enul si fip @B ARCEURS Uag RIREFOR (N VENKON. 48 OQYémllf%Pﬁﬁ?‘Bt‘?oiﬁ%gQ're 4e4R% i bed above,

while t id susc i.hl e punp inhibitor (PPl) must be protected >
fron1c$§§g§%mﬁf? m?ﬁgggg%dpg%gggpric juice by for instance an enteric
coaf,ing. The enteric coating |ayered PPl remain unaffected until it
reaches the intestine, where the PPl is released. Individually prepared
ent er i df soatditmal ay er sunisylidSatoh usdreinphoplommpeanichlrmigimosiven agPRINE fay be

m xed into the SEDDS nelt. AI%?rnativeLg t he PPl's may be filled into a
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
1s  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

glycol and glycerol.

If a short-chain alcohol 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)
s 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.



capsule filled with solidified SEDDS, where a |ayer of protective paraffin
may be needed i 0o between SEDDS and the prepared PPl pellets. In still an

al t er nat iweoesdoggli nent the prepared PPl pellets may be mp@agsaoplouer |1 qui d
SEDDS fornul ati on. The conbi nation may thus either be a fix conbination,
i.e. as a formulation where the NO-rldl easing NSAID(s) and the acid
susceptible proton punp inhibitor are m xed and is thereafter filled into a
sui tabl e dosage unit. In an alternative enbodi nent of the invention the
acid susceptl bl e proton punp inhibitor may be filled into a sule with an
al r eady® %r&qraprf%@f tsEmsnm il mbapatien oéﬁae 8F mﬁﬁr@%@leﬂwés&f SNSAI DX s)

I Ui gase A Laveref i ateshive, RATAlLgn PIIRE Lesrh. tLerial may

be reqU|re Srmif suscep 1bi'e proton

punp i nj fiahh@lafedlsncwal It i P @k HRE M tHME R henbadh DY RenRE@nsyscepti bl e
proton punp inhibitor is mxed into a liquid SEDDS fornulation of the

NO rel e:msénitg:dNSAvdD(»@)ile thoacadh saﬂcbpiubiaprm@x purbpditmertr (BPD tthet bapendciedn, t he
NO- rel easi ng NSAI X and the PPI fy provided in formof a kit, where
t he SNO- F@Péé%‘iaﬁ‘g”lﬂsmelﬁcéjh‘d"%sﬁéc jeme byrter Q@tdaeﬁﬁwr&%réfr %‘H‘t@éqn@rﬁnﬂeélcl y, i.e.

one after .th The m ni t| on ks [ meani ng
t hat elc"tofz'ultmg gafyerteﬁgp mmpeasﬁcée({\lgi reac eF5E>IIes By Wg‘greégmgﬁistered

bef or e tRasct hRfviddIySpre i€ &TbRdEdRAL mgfererdh@mk @v&ﬁtpr%nigwmﬁl@ﬁma

conbi nation treatnent where one or noré NO-rel easing NSAIDs are

adm ni gﬂ’@i)erda}tbe mmﬂtm@nhe ShDhxegielof Altgreatt vebnthe Pihe meaf techlleal 1PRIa | s

adm ni stered ice versa,. 30 WD 01/66088 15 PCT/ SEOL1 /00467 Exanpl es of
pr ot on A ﬁHFﬁl Brltbépgdlélﬁflt%@%g iYReEE & GiBT MaATPIGAN Vi RAAENNEEY R B85€5hg NSAI D

in ﬁ;cc%re%‘%%esﬁbﬁﬁ ah@ﬂ]epgrgfa?g& PPPH&?I@ ' | stfiPan h%%aqlv@lg%\f)%dxrﬁe%t ﬁ'xecorrpound of

t he 'genera
prepared PPI pellets may be mixed into a liquid SEDDS formulation.

The combination may thus either be a fix combination, i.e. as a formulation where the
NO-releasing NSAID(s) and the acid susceptible proton pump inhibitor are mixed and

15 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

25 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 invention comprises a combination
treatment where one or more NO-releasing NSAIDs are administered to a patient in need
of treatment, whereafter a PPI is administered, or vice versa.

30



formula | or a pharnmaceutically acceptable alkaline salt thereof, or one of
its single enantioner or an al kaline salt of the single enantioner: 5
wherein Heb,o1ksos® | | Het, X-S-Het, | R5 10 N or Het, is pe&rsidiioods7R10 15
wherein or or or RI12 Nin the benzi m dazole noi ety neans that one of the
carbon atons substituted by R6-RO opgtsionally may be exchanged for a
nitrogen atom w t hout any substituents; W 01/66088 PCT/ SEO1/ 00467 16

Examples of proton pump inhibitors suitable in a combination with a NO-releasing NSAID
in accordance with the present invention as stated above, is a compound of the general
formula I or a pharmaceutically acceptable alkaline salt thereof, or one of its single

enantiomer or an alkaline salt of the single enantiomer:

i
Het— X—S—Het, I

wherein

Het, is

10 or 6
Het, is
Re - _</N:‘
7
80 o “
/ _
) R or /< or
8
/<N N SN
| R H ,
H 9 R's =
X =
"'"?H_“ R1 1
Rio o Ri

15 wherein

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

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



R, RL and R are the sane or different and sel ected from hydrogen, alkyl,
al koxy optionally substituted by fluorine, alkylthio. al koxyal koxy,

di al kyl amy@6pdsger i di no, norpholino. hal ogen, phenyl andpghgpyilg@hdsoxy; 5
R4 and R5 are the sane or different and sel ected from hydrogen, al kyl and

aral kyl; R6' is hydrogen. hal ogen, tridluoromethyl, alkyl and al koxy; R6-R9
are the sane or different and sel ected from hydrogen, al kyl, al koxy,

hal ogen, hal o- 10 al koxy, al kyl carbonyl, al koxycarbonyl, oxazol yl,
trifluoroal kyl, or adjacent groups R6-R9 formring structures which may be
f ur t her ReUbsinidtRutaegithe Rpwe jos dhieaens ged sdected frag frederydlerealé®ai n t oget her

ith R3 and 15 R 1 2 he, . di f f d selected f
hyair ogetaltbadi bRE o vy otbelitkeen BT b M I e
C9

t her eof - 1 Rached fenstidkght d - -chains or conprise
cyclic gP y%maggﬁﬁggngacﬁgas ég%?galky’-alkyl. Exanpl es of specific proton

punp inhibitors suitable in accordance wwth the present 20 invention are

OCH3 CH3 CH3 0 9 CH,. O 11 S Oreprazole 25 WO 01/66088
5 Ruand Ry are the same or different and selected from hydrogen, alkyl and aralkyl;

Re’ is hydrogen. halogen, trifluoromethyl. 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¢-Ro

form ring structures which may be further substituted;
R, is hydrogen or forms an alkylene chain together with R3 and

15 Ry, and R)» 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, - Co

-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,
0
I

O OCH,
N
N CH,— s _]I\j©/ Omeprazole
N
. |

H



OCH2CF3 CH3 Qr 0 i NNCH2- SHOCH3 CCH3 NCHL 5 HIl--," CH'--, CH
-CH2 2 17 OCH3 PCT/ SEQL/ 00467 Lansoprazol e Pant oprazol e Pari prazol e HW

01/ 66088 WiBofddoss\\ CH, 0 11 H PCT/SE01/00467
17
OCH,CF
N CH,— _]\‘Jij »Lansoprazole
H
OCH3
Q OCHF,
N CH,— ¢ ‘—I\‘j©/ Pantoprazole
s H
CH
/CHZ\CH - OCH,

O
N CH,— g _J\i@ Pariprazole



5 CH C H3\ H PCT/ SE01 /00467 Lem noprazole WO 01/ 66088 PCT/ SEOL/ 00467 19
~OC OCH3 H3C/ \W/CH3 IN NNOCH3 H~OC OCH3 H3C . ~CH3 O N C H2-S
The aci d \pysL6dekd bl € proton punp inhibitors used in the dqsagg:eigsss of S
the invention may be used in their neutral formor in the formof an

al kaline salt, such as for instanceghe My2',Ca2, Na' , K+ or Li'salts,
preferably the My2+ salts. Further where applicable, the conpounds |isted
above may be used in racenmic formor in the formof the substantially pure

enanti omer thereof, al kaline salts of the single enantioners. to
Sui tabl e proton pu hibitore are for exanple disclosed in EP-Al-0005129,
EP-A 1-174 726, EP 66 287) GBI : 47 and WD 90/ 06925, and further
especially suitabl eYco gmd_s S'argl desp ¢d i n WOLOGMOp8ZBdleand W94/ 27988.
CH N N
CH, |
l ) H
CH
/N
CH, CH,
OCH,
O
O e LTI
CH, — g —K S
} N
H
5
Z N
| Q N
CH3O0™ N S—</
N
/
H
CH,

N
o
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The proton punp inhibitors used in a conbination in accordance with the
present is invention, are preferably provided as enteric coating |ayered
pel | ets copoPi/écegdg the acid susceptible proton punp inhi Gich®Eo1/bsse7 t he
conposition of the enteric coating |layered pellets and its preparation,
reference is made to WD 96/ 01623, whileh is hereby incorporated by
reference. 20 Suitable conbinations in accordance with the present
invention are for instance a NO releasing NSAID of the fornmula I a and
oneprazol e or an al kaline §§5H of oneprazole, (S) WO 01/66088 20

PCT/ SEO1/ 00467 omeprazol e of “ah al kaline salt of (S)-onmeprazole; or a
NO-rel easi ng NSAI D of,Che fQrmulGH, I'i and oneprazole or an al kaline salt of
oneprazol e, (S)-oneprazo an 51k line salt of (S)-omeprazole. s The
phar maceuti cal conpositiag t he in@%ntiN ' illed into single dosage
forns suitable for oral ' $IH. et 7such as |icapsul es, drinking
anpoul es and dose cushions, or nay be f ated as other suitable ora
dosage forns such as chewabl e soft pills d@nd cNemy(naaf | ozenges. io0 In a
preferred enbodi nent of the invention, thg pharnmaceutical conposition is
filled into hard gelatin capsules, but capsules fromalternative materials
such as nethyl cel l ul ose- b@€¢} shells, and soft gel atine capsules may al so
be used. In an altehnétive enbg ﬁnent of the invention, the pharnmaceuti cal
conposition may be 'B j $n e.g. a glass of Omater, thus all ow ng

i ni stered as such.
The conpositions intend f dissoHUti/ [
filled e.g. into soft geIaNineQ'd@'S'[ﬁ'e‘S{ :
pas

1 nistration may be
al um ni um cushi ons, or
pl astic or glass anpoules. This feature
hi gh dose |

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

s 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.

1o Suitable proton pump inhibitors are for example 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 W094/27988.

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

t5  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 Ia and omeprazole or an alkaline salt of omeprazole, (S)-



C7 C conpositions which would require a |large capsule, for patients who
have difficulty in 20 swallow ng capsules, and for pediatric patients. In

a prefermnedoesdregi nent the pharnmaceutical conposition of the/Heaeit
invention is filled into capsules. Preferred capsules are gelatin capsul es

whi ch may be soft or hard. The hardZ2§el atine capsule consists of two
pi eces, a cap and a body, one fitting inside the other. 25 The hard
gel ati ne capsul es are produced enpty and filled in a separate operation

step. The soft gelatin capsule is a capsul i.ch.i factuyred and

11 e VRIS PG SPEsal Poh - AR ohe S ABr B NaR A Siedhruld

pr e- cong f 1 Ll - wat S s : act with
Phe gact o nearr e H g o O e T Fhen POy T BaR 500

01/ 66088)dmeBfakbBE0L / 00467 Thus, the conposition will forman in sitar
oil-in-water enulsion in the gastrointestinal tract (@ tract). The

phar maceuti cal conposition of the present invention is particularly useful

in the _treatnment .of pain.and jnflanmation. The wording "pain" is intended
to el Tt et PRRPBER pbhe SEREbR ity et Biaehrempatief -
combi nal} 8A% oS £Qfion ABLH S cdBil kA0 Lm RN GHE AN PR, S£AAGEE Pal -
m grai ne and headaches of simlar origifi. The wording In Tanna ion" is

i Nt endefdriholaiedak baer siitible@l ddsid amt suchrRetewiise dofaptiRrant icBéwy-base
ostheoarthritis; and juvenile arthritis. io Methods of preparation The
phar maclewngesal conposition of the present invention may be prepared mainly
by the 15 follow ng alternative nethods:

10 In a preferred embodiment of the invention, the pharmaceutical composition is fiiled into
hard gelatin capsules, but capsules from alternative materials such as methylcellulose-

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

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

15 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 e.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 1s

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.
25 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.



. Mxing a) The oily or sem-solid NOreleasing NSAID is put in a vessel,
solid or sem-solid surfactant and solid/oily fat (optional) is added. The
m xture iwoheabRe to the tenperature 20 correspondi ng to pdhesiBlobdédg poi nt
of the excipients , making the fornulation fluid, mxed thoroughly until
honmobgenous (visual inspection) and the pre-concentrate is filled into
capsul es suitable for oral admnistration. b) Alternatively, the oily
NO-rel easing NSAID is put in a vessel and fluid surfactant is 25 added. The
m xture is mxed thorou until honmpgenous (vi sual |ns ection % and the
me-cﬁ%@%ﬁﬁ@%?Wﬂﬁ&WﬁwwE&ﬁﬁ%%@ﬁ?&%@W&eﬁbV%MW "t at i on.
c) In Iurtr alternative nethod, the oily NOreleasing NSAIDis put in a
vessel , & y grinded (particle size < 177 um solid surfactant is added.
The I|qU|d m xture is mxed WO 01/ 66088 77 PCT/ SE01/ 00467 thoroughly unti
honobgenous (vi sual inspection) and the pre-concentrate is filled into
capsuléﬁe$hmhabaﬁmmbwnmmahmmdnnmawtﬁmtuwnnuﬁywmﬁﬁ§vhkwL@ﬁﬁéﬂt@¢nat|ve

nmet hod the sem -solid/solid surfactant

and s one or
nor & aleyHENEOLRaEn é’&ﬂj’é‘ AMFHEOR; T(lieu‘f”%rdl”ép é{t éél Wt‘aldlf’ﬁé ﬁ‘ﬁéﬁﬁ{tﬂ%
cor resg{orln%hnglnocx e n\e ln%k‘%%% IIQltm %c;r{?t%n 's%e?@cgfsacun@lfﬁtgxgmh@ﬂ

for mul onbgenous (V|sua I nspection).
The Noamgﬁlrgnﬂcspaﬁﬂ‘é&ﬁiﬁr pad: ﬂhhﬁaxﬁ’ﬂa&ﬁ&lﬁ@db&ldmoxeldmtal’rl@l‘@mgmhé/wurﬁmi honogenous
(visual inspection). The pre-concentrate is filled into capsules suitable
for oramﬂadmummstﬂamkodﬂiwon@ydﬂﬁmy@QHHnﬁ%WWh@WU@ﬂ®é¥ﬁﬁﬁﬂ@e met hod t he
liquid surfactant(s). i.n a vessel, and one or nore alcohols are
added. O$H@xﬁ¢&¥%f%mﬂgwﬁFéﬁﬁgﬂuihoroughly until honbgenous (visua

10

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
25 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 NO-releasing NSAID is put in a vessel, finely

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



inspection). The NO-NSAID is added, and the mxture is mxed thoroughly
until honmobgenous (visual inspection). The pre-concentrate is filled into

capsul es \gBigidklsg for oral 15 adm nistration. In order topddiorRodeho- Pi ece
capsule or a softgel capsule with a liquid, the formulation nust be wthi

a certain viscosity range, as deternm?hed by the manufacturer, at the
filling tenperature suitable for the process. For a two-piece capsule the
maxi mum filling 20 tenperature is roughly 70 C. The vi scosity of the
formul ati on shoul d norrrally be |n the range 50-10 ﬁé 9 05-1 Pas)
at t he tisapeY ¥ HOH N EHESRASHEP UL HBSPEF 9T Agd eo@8§8”cel‘—qgl‘“et hﬁ‘f IS ng of the

forrrulatlo |nt al.4 process tenperature is not allowed to
exceed “30" [‘?[% %%reogaélt ﬁ1tf?‘fmdjale[fozture dependi ng on the manufacturer). The

formul ati on nust be liquid and have a viscosity that allows it to be
punpabl e at the filling 25 tenperature. In order to nmake the fornulation
| i qui d dilit $tilhan ameptxabﬂxeehm beosit- yohdés@\l/xérsarfactaradi»klﬁVé%mnwswé dded. for

exanpl e Crenophor For t procedure it uired
Chat t e COMBBSERG 16 ofed iBerachor mares ho Mo @RI bRt ng.
Seni sol i d_t her msof &9 QRS RRRI L RETRE@TexEd I ?&hoﬁmm@

01/ 660é%e %E@Sﬁﬁgg%(ﬁg? F}gpﬂﬁk nﬁgﬁiyﬁg tlerrperatufe Sooft gel atine
capsul esnbendmnuikadtspesicandrde NOedS AID aneldedpedaitd mixuandmieyl be filled
at tenperatures of up to 40 C, whereas hard gel ati ne capsul es my be
filled tlamougﬁpgnaltmemusuwwd izPegionat i petRnF LS dilled TPl | ed with
conpositions th r.ema ui d at storage tenperature require sealing,
e.g. byt eétsilﬁ%j Bﬁﬁd?lr‘?ﬂm”gé”%o@vent | eakage. The process of |iquid
fil],ing of hard gelatin capsules and product requirenents are e.g.

desCribed in W. Bowtl e, Pharmaceutical Technol ogy
e) In yet a further alternative method the liquid surfactant(s) 1s 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 pumpable at the filling
s temperature. In order to make the formuiation liquid with an acceptable viscosity, several

additives may be used. for example Cremophor EL®

I1. Filling
For the filling procedure it is required that the composition is in liquid form at the

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



Eur ope. Cctober 1998; V A'! Young, Pharmaceutical Manufacturing and
Packagi ng Sourcer, March 1999: and E. T. Cool e, Pharmaceutical Technol ogy
| nt er nat ivahd/e6085€pPt enber / Oct ober 1989. Using two piece capgW@poRgimts
filling of.nmore than one phase 10 into a single capsule, which nay be
desired for bi-or multiphase drug relmase (WJ. Bowtle et al-Int. J.

Pharm 141 (1996), pp. 9-16). Several phases of solidifying naterial can be
filled in single steps. The final phase may be liquid if required. The
nunber of phases is only restricted by the capsule size, and vol une of the
singl e phasesifyiThisnmpesicaboft gatitinecapyalps atesvarailicowe ¢ ot fibed mpreel ease or

t fdi f td bst f . or
P T L
1. |n i %%@tt"ll?ﬁ'ay\fewﬁ Rilres 5t JI'® ﬂolgy §6q 36 mg ohids Héaeg @?[gaa ng NSAID is

put esse or sem-soli stirfactant and solid/oily fat

(opt i ongmpdsttichd died rertie liquXt Msrig thapéradird fquite sdafiipar atbyr@latin
correspondlng to the nmelting point of the excipients , naking the

f or nul abanolng, kaprdyenilseddge. {lhe poenghd of liguid flllh@rﬁé@éﬁticﬁ?@t@\naﬁﬂws 4ndspect i on)
and prepared enteric coatin e t risi a

suscgpt g‘@ﬁéaﬁ%ﬂ?ﬁleﬁ%eFﬁhgﬁﬂ%‘ﬂrc{"&d% A 8 @ (fmf’ﬁ Ceﬁf’ﬁ%}%“reé ”‘%@

pre- Congs,g%fe.% W}bdghwﬁlwﬁ&ﬁ,@dﬁﬁ RPkeLm%' ﬁi uﬁzﬁmwng'aﬁg Pabkisapsul es,

where i idif res, 25 suitaple for oral nistration. Alternatlvely

the oi |80L0Ee75ﬂ‘/15rc/5099§d aNOETRlRa%. mahmaemzm Tuknoloyydneesseinal sol i d
surfactant and solid/oily fat (optional) is added. The m xture is heated

to the Seuprbeatlaeberddby. eléq@@mmmglemcqph@leﬁwmﬁgﬁlb@g ﬁfcm@ffe thiyeore@1apt ent s |
maki ng the foryul ation fluid, mxed 0 t hor ough nt i us,,(Vvi sua
napbot [} SR B CUHEbREY SESTEAPT Viad THEB OB T aaae BaH LEO | 00467
24 capsyl cﬁslnﬁ'ﬂ' Pﬂ(prl{v? 1&?71@69' pAIMAN SVEAL | gf?ﬂes Wl@lf&f‘tw%tér@dl fthese A
protective'layer par af f or any other inert t ernosoftenlng base
sui t abl gliédm sigd sapkrihe $1'rnﬁla{hha©¢’lmay $e diddildf asydired. 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.

III. Combination with PPI’s
The oily or semi-solid NO-releasing NSAID is put in a vessel. solid or semi-solid

20  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 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 melting point of the excipients , making the formulation fluid, mixed

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



allowed to solidify. On top of the paraffin, the prepared PPl-pellets are
added. s In still an alternative nethod, the oily NOreleasing NSAID is put
in a vessghophgds§ | uid surfactant is added. The m xture i Sd¥ERPosdaer oughly
until honopbgenous (visual inspection). and the prepared PPlI-pellets are
added to the m xture. The pre-concentzpate with suspended PPl-pellets is
filled into capsul es suitable for oral adm nistration. 10 IV
Characterisation of the formulations In order to characterise fornul ati ons,
the tine required for the formulation to forman oil- in-water emul sion
upon condracles witablesfonutahnéningastion cviidraitdoliGERs. A wididvoye lagy gheadifing s
determ ned, and the fornmed enulsion.is characterised. SG- rises of 7
mol il P AY OBCTdpsTE SFIPATo GHW&P%W&&%O%W adminisirafien. + o B8Rt ohl ori de
and di st - t Y ' ) 1 L. The

"enul si Eélrll(g\*egd?[r#ﬁfé&?}és?ng(%’psgfp%?? %rraﬁngld%én&?%%% 4 tp EEE%IMA’%( %gg&%{% w th magnetic
stirring. The test tube, containing a small magnet, is filled with 12.5 n
SG- wi t hout enzynes, corresponding to one tenth of the average vol une of
gast 5 i cIrf $tu ah dlieriavamsthah thef alymiPatlieasing diSdBpondi ing wessebard fleidt h of t he
dose of active. 20 c ound is.addeg. I f the folr nmul ati on bei g charagt erised
is a comBiatEn bridded Hhg Tpsfure {saixeppiorpaghl éP@Oéﬁ%%iééﬁlsFﬂ BPAEICY hat

t hey ar f Y. i i Vi i i If the
ent or ¢ REARPIASKATTREHRR STl L IR g b SR PRSI e
negat i vebypéiriikiilled intaRdpdulisSutatte be cehisamugsiramna nmarked change in
colour. 25 The tine for enulsion formation will vary from 30 seconds and up
to 15 m nutes, depending on the conposition of the formulation. If one or
nore short-chain alcohols are added, the tine for emulsion formation wl|l
vary®bet ween 2-3 seconds and 3-4 nminutes. Also the average particle size
of the r P } J ith Laser Diffraction, LD, or Photon
Corr el athig)'ogﬁ 'baggﬂrsg}sugpo%,wg%sﬁh@%@ndi ng on particle size either of the two
30 et hotsrdemey chgrab®fck formulations, the time required for the formulation to form an oil-

in-water emulsion upon contact with simulated gastric fluid, SGF, (without enzymes), is
determined, and the formed emulsion is characterised. SGF comprises of 7 millilitres

15 concentrated hydrochloric acid, 2 grams of sodium chloride and distilled water to give the
solution a total volume of 1 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

20 compound is added. If the formulation being characterised is a combination with a PPI, the
PPI-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-pellets is affected, the PPI may be

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



WO 01/ 66088 PCT/ SEQ /00467 25 Detail ed description of the invention 5 The
invention will now be described in nore detail by the follow ng exanples,
whi ch ar gyg p0dsok® be construed as limting the invention. pFRarhpbdsgM NY
enul si on pre-concentrates were prepared. to In the Exanples 1-7 below, the
active conmpound used in the fornmul atiogns was a conmpound of the fornula
(la) above. Exanple 1 amount [@Q 15 (i) Conpound of formula (la) 1000 (ii)
Pl uroni ¢ F1279 1000 A semi -solid formul ati on was obtained by nelting 1 kg
of Pluronic F127 (Pol oxanmer 407) by heating to 62 C. The nelt was stirred
thoroughly to ensure that no solid particles 20 were present. 1 kg of the
conpound of fornula (la) was added to the nelted Pluronic F127 and the

m xture was allowed to reach a tenperature of 62 C. The liquid fornul ation

was ”iﬁﬁaaﬂgﬂﬁ%Ldﬁ?ﬂﬂﬁ%ﬂ?ﬁQeﬁﬁgeCked by visual inspection). The resulting
l'iquid |l ed into hard gelatin capsules. The

formul ati on beconmes a sem -solid upon cooling 25 (in the capsule).
Characterization 150 mlligramof the formulation was put in 12.5
m | 143 | i ThedsverftiaBGAI(viw bodiscabedyimesgre dadil byshaéliosviag pxampies. Wik #®l | owi ng

results were obtaiqfd:_SO.mo 01/ 66088
not to be construed as limiting the invention.

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 (la) 1000
(i1) Pluronic F127® 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

20 were present.

1 kg of the compound of formula (Ia) 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

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



26 Time to emul sion: 13 mnutes Average particle size: 2-3 tm

PCT/ SEQ1/ 00467 The viscosity was neasured in a Stress Tech cone and pl ate
vi sconet evO oe@8tir enent 5 system C 40 4 PC, at the shear FRGU$E0200671. The
flow was nore or | ess Newtonian. to Exanple 2 amount FLY] (i) Conpound of
formula (1a)1000 (ii) Pluronic L12101800 A liquid formul ati on was prepared
by mxing 1 kg of the liquid surfactant Pol oxaner 401, wth 1 kg of the
conpound of forrmula (la) at roomtenperature. The liquid formulation was

m xed until honagenous (chqued bt%( vi sual inspection). The resulting liquid
15 f or mul"EEfORTHEE t hen i1 I'24" At hard gel atin capsul es. Characterization
150 m |14 gramnfiddgzd:ornul atj@gq was put in 12.5 mililitres of SG-

(wi t hout enz“yr?es) and nmagnetic stirring. The followi ng results were

obtained: 20 Tine to enulsion: 20 seconds Average particle size:11 .tm

Exanmpl e 3 25anount Fg] . _
The viscosity was measured in a Stress Tech cone and plate viscometer, measurement

-1 .
s system C 404 PC, at the shear rate 20 s . The flow was more or less Newtonian.

Example 2
amount [g
(i) Compound of formula (Ia) 1000
10 (i1) 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

1s  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

magnetic stirring. The following results were obtained:

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

(iii) Sodium dodecyl sulphate 40



(1) Conmpound of fornmula (la)1000 (ii) Polyglycol BM 451000 (iii) Sodium
dodecyl sul phate40 WO 01/ 66088 27 PCT/ SEQ1/ 00467 A fornmnul ati on was obt ai ned
by m xi ngyd okgsoe$ Pol yal ycol BM 45(r) (Pol oxam ne 1107). 4%19&%04%5 sodi um
dodecyl sul phate. acting as a co-surfactant, and 1 kg of the conpound of
formula (la). The liquid fornulation ayws m xed until honobgenous (checked by

visual inspection). The resulting liquid formulation was then filled into
hard gel atin capsules. 5 Characterization 150 milligram of the fornulation
was put in 12.5 millilitres of SG= (w thout enzyrresa@ and nagnetic

stirri ng.forrmgatdiasl Wawbhignedby misingd rkg @BiOéyg%é@ BiMy435 (WlﬁéammeédﬁV’sr‘%n 15
m nutes Averag patlclesze07 t m Exa | (i ound of
f or mul acrema)Oie@ﬁqu offeqyil g BhAE: A€TDF 275 SBUY ﬁti“)t Dca%e%pﬂ%ﬁkg M@%&p

formula (Ia). The liquid formulation was mixed until homogenous (checked by visual

inspection). The resulting liquid 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

magnetic stirring. The following results were obtained:

10 Time to emulsion: 15 minutes
Average particle size: 0.7 pm
Example 4

15 amount [g]
(1) Compound of formula (Ia) 1000
(ii) Pluronic F127° 500
(i11) Cremophor EL® 500

20 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

. ®
25 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:

30



20 To be able to fill the sem-solid fornmulation into soft gelatin
capsul es, process tenperatures 25 nust be below 30-40 C ( the specific
tenper at W& of&pgnds on manufacturer). This nmeans that thedEsvbekt on nust
be fluid and punpabl e bel ow 30-40 C. To obtain a formulation fluid at this
tenperature, sone of the surfactant wasg replaced wth Crenophor EL(r). A
nmelt was prepared as described in Exanple 1, except for the substitution of
0.5 kg surfactant with the sanme anount of Crenophor EL(r) Characterization
150 milligramof the formulation was put in 12.5 mllilitres of SG-

(wi t houtTimmzypes)siemd nmagnétmigugsirring. The following results were
obtained; 30 WO 01/66088 28 PCT/ SE01/00467 Tinme to enul sion: 9 m nutes

Aver age ‘bS53 9188 4-5 B Enple 5 anount [g] (i) Conpound of fornula
(la)1250 (ii) Pluronic F127(r)1500 (iii) Fractionated coconut oil 1880 10 To

ensure that |ow dose formulations will have a good filling precision, and
to fill a capsule of a certain volunme to mnimse the anount of air
present, the active conpound
s Example 5
amount |g
(i) Compound of formula (Ia) 1250
. ®
(i1) Pluronic F127 1500
(ii1) 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 melting 1500 kg of Pluronic F127® (Poloxamer 407) by heating to 62 °C. The
15 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

liquid 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: 5 um
Example 6

amount l g

30 (i) Compound of formula (Ia) 62.5



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) by heavi/exgst o 62 T. The 15 nelt was stirred thoroughlBCsEOR6467 € t hat
no solid particles were present. 1.250 kg of the conmpounf of formula (la)
and 1880 kg of fractionated coconut 8P1 were added to the nelted Pluronic
F127 (r), and the m xture was allowed to reach a tenperature of 62 C. The
liquid formul ati on was m xed until honogenous (checked by vi sual

i nspecti.op). Th ulting liquid fo | ati on was then filled into hard
gelatiﬁ“%g%gﬂv%g}ig% Characterizatio%?nde tenth of the fornulation was put
in 12-5ﬁﬁﬁ#&ﬁ%k&%§%o&ﬂm§@? (without epzgnmes) and magnetic stirring. The
following results were obtained: 25 Tinme to form enul sion: 10 m nutes
Average particle size: 5 mExanple 6 amount [a] 30 (i) Conmpound of formula
(la) 62.5 WO 01/66088 29 (ii) Pluronic F1279 375 (iii) Fractionated
coconutThsifprgalation waepkeptradpadqsenbedaior Framalcetabeyedescri bed for Exanple 5
above. PCT/ SEO01 /00467 Characterization Characterization was perfornmed as
for "Exanpl e 5 above. The followi ng results were obtained:

Charactrerization

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 [¢]
(i) Compound of formula (Ia) 62.5
®
(i1) Pluronic F127 375
(iii) Fractionated castor oil 312.5

The formulation was prepared as described for Examples 5 above.
Characterization
Characterization was performed as for Example 5 above. The following results were

25 obtained:

Time to form emulsion: 10 minutes

Average particle size: 81 um

30



10 Tine to formenul sion: 10 m nutes Average particle size: 36 m15 Exanple
7 amount [g] (i) Conpound of formula (la) 62.5 (ii) Pluronic F127 9 375
(tii1) Frawpioowesed castor oil 312.5 20 The formnul ati on wasP@r/sp@Eroedb7as
descri bed for Exanples 5 above. Characterization Characterization was
perfornmed as for Exanple 5 above. Thed(ollow ng results were 25 obtai ned:
Time to formenul sion: 10 m nutes Average particle size: 81 pm 30 WD

Og/ 66088 30 Pcci:T/ SEO1 /00467 Exanple 8 The active conpound of forrmula (1b)
above was used in the fornulation of the present Exanple 8. anpunt 5
(i) Conpadtmlegdt fornula (1b) 75 (ii) Polyglycol BIVI45(?§) 75 Lol

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

Example 8.
amount [g]
s (i) Compound of formula (Ib) 75
(ii) Polyglycol 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 [g]
(1) Compound of formula (Ic) 75
20 (i1) Polyglycol BM45® 75

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

Characterization
25 Time to form emulsion: 3 minutes

Average particle size: 2 um



A formul ation was prepared in the same way as for the precedi ng Exanpl es.
10 Characterization Tinme to formenulsion: 1.5 mnutes Average particle
size: 5 pwielBsdssanpl e 9 The active conpound of fornula ('ﬁ&w§QﬁXﬁdﬁﬁs used
in the forrmulation of the present Exanple 9. anount Q (i) Conpoun

formula (lc) 75 20 (ii) Polyglycol BMA5(r) 75 A fornulation was prepared
in the sane way as for the precedi ng Exanpl es. Characterization 25 Tine to
formenul sion: 3 m nutes Average particle size: 2 mW 01/66088 31

PCT/ SEQ1/ 00467 Exanple 10 The active conpound of formula (1d) above was
used in the fornulation of the present 5Exanple 10.anount (i) Conpound of
formul a (Id)75 (||) Pol ygl ycol BMA575 | OA formul ati on was prepared in the
same 0t he precedi ng Exanpl es. Characteri zation

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

Example 10.

5 amount [g]
(i) Compound of formula (Id) 75
(ii) 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
15
Example 11
The active compound of formula (Ie) above was used in the formulation of the present
Example 11.
amount [g]
20 (i) Compound of formula (Ie) 75
(i1) Polyglycol BM45® 75

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

2s  Characterization
Time to form emulsion: 1 minute

Average particle size: 4 um



Time to formemulsion: 0.5 mnutes Average particle size: 2.tm 15 Exanpl e
11 The active conpound of formula (le) above was used in the formul ati on of
the preseiygfes@ep! € 11. anount 20 (i) Conpound of formul g-fAEd1/0627(11)

Pol ygl ycol BMA5(r) 75 A formul ation was prepared in the same way as for the
precedi ng Exanpl es. 25 Characterization Tine to formenulsion: 1 mnute
Average particle size: 4 mW 01/66088 PCT/ SEO1/ 00467 32 Exanple 12 The
active compound of formula (If) above was used in the formnulation of the
present Exanple 12. s amount Q (i) Conpound of formula (If) 75 R (ii)

Pol ygl ycol BMA5(r) 75 A formul ation was prepared in the same way as for the

precedigg Exanples. 10
xample 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
(i1) Polyglycol BM45® 75

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

Characterization

Time to form emulsion: 1 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 [g]
20 (i) Compound of formula (Ig) 75
(ii) Polyglycol BM45" 75

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

25  Characterization
Time to form emulsion: 3 minutes

Average particle size: 1 pm



Characterization Tinme to formenulsion: 1 mnute Average particle size:

P115 annple 13 The active conpound of formula (1g) above was used in the
ormul at iypg opkedkie pPresent Exanple 13. anount Q 20 (i) GRAHE

formula (1g) 75 (ii) Polyglycol BMAS 75 A fornul ati on was prepa?ggg?n t he
same way as for the preceding Exanpl gs. 25 Characterization Time to form
emul sion: 3 mnutes Average particle size: 1 gm W) 01/66088 33

PCT/ SE01/ 00467 Exanple 14 The active conpounds of fornulas (la) and (1k)
above were used in the formul ation of the present Exanple 14.anount Q (i)
Conpounixahplieddmul a (1a)250 (ii) Conpound of forrmula (1k)8 (iii) Pluronic

L121250 A faornmul ati on r d di | vi th d of . f
(i) 1 AT b REBRRICS 10 aeray Faad (KAJoo B arten EhBTPEGIBRPEE 121 O
(PoIox%gg&ngg}%n¥@§4added to this

amount [g]
5 (1) Compound of formula (Ia) 250
(i1) Compound of formula (Ik) 8
(i11) Pluronic L121® 250

A formulation was prepared by dissolving the compound of formula (Th) 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

inspection).

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 (Ia) and (Ii) above were used in the formulation of the

present Example 15.

amount [g]
(1) Compound of formula (Ia) 250
25 (ii) Compound of formula (1) 8
(111) Pluronic L12 l® 250

A formulation was prepared as described for Example 14.

2



m xture. The liquid fornmulation was m xed until honmogenous (checked by
v}sgal (inspection). Characterization >> The fornulation was put in 20 ni
o] G- (w nzymes) under magentic stirring. The ti Wely
fornatioﬁhﬁggggggernined. The foll ow ng resultsgmere obtg?ﬁ%§§ﬁﬁyﬁéhto form
emul sion: 5-10 seconds 20 Exanple 1534he active conpounds of fornulas (Ia)
and (li) above were used in the fornulation of the present Exanple 15.
anount [a] (i) Conpound of formula (la) 250 25 (ii) Conpound of formula
(i) 8 (iii) Pluronic L121 9 250 A fornul ati on was prepared as descri bed
for Exanple 14. WO 01/66088 34 Characterization Performed as in the
previous Exanple 14 above. Tine to formenulsion: 3 mnutes 5 Exanple 16
anmount dhgractgrizatioonpound of formula (la) 750 io (ii) Pluronic F127(r) 450

i r .
( ) gg?fgm?ezdozllsem %hoe previous Example 14 above.

Time to form emulsion: 3 minutes
5
Example 16
amount [g
(i) Compound of formula (Ia) 750
10 (i1) Pluronic 13127® 450
(iii) Omeprazole 20

A semi-solid formulation was obtained by melting 450 g Piuronic 13127® (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 ml of SGF (without enzymes) at 37 °C, and

magnetic stirring. The SEDDS formed an emulsion upon contact with SGF, and the PPI-
25 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/ SEO 1 /00467 A sem -solid fornulation was obtained by nelting 450 g
Pluronic F127(r) (Pol oxaner 407) by heating to 62 C. The nelt was stirred

t hor oughlyeole9sERgure that no solid particles were 15 presltj\@lt;/SE(ﬁ%g4 of a
conmpound of forrula (la) above were added to the nelted Pluronic F127 and

the m xture was allowed to reach a tignperature of 62 C. 20 a Oreprazole in
the formof prepared enteric coating |ayered pellets conprising oneprazole
My salt, prepared as described in WD 96/ 01623, Exanple 2, was added. The
liquid formulation was m xed until honmobgenous (checked visual inspection)
and filled into hard gelatine 20 capsul es. The fornul ati on becane a

sem -solid upon cooling (in the capsule). Characterization 120 ng of

f or nultaxampledds put in 12.5 m of SGF (wthout enzynes) at 37 C, and
magnetic stirring. The SEDDS fornedaﬁgugggbsion upon contact with SG-, and
the PPl 25 pellets remained unaffec “the SEDDS and the pH=1.2, as seen
by no(g Rf of SR (1a)The time fggpenul sion formation was 12 mnutes. WO
01/ 66088 PCT/ SE01/Q0467 35 Exanple 17 anount (i) Conpound of fornula

(1 a) 750) Bigirénic Pl&F oni ¢ L121O450 (ii #pOOmeprazol e20 A liquid fornul ati on was
prepared by m xing 450 g of the liquid surfactant Pol oxaner 401, with 750 g
of a dBMSSOFRIA®HCthe formula (1a) aBBve, at room tenperature. 10 20 g
Oreprazole in the formof enteric coating |ayered pellets conprising
oneprazole My salt, prepared as described in WO 96/ 01623, Exanple 2, was

added A QqbidgomhnbibewasTf€pared by mixing 450 g of the liquid surfactant
Poloxamer 401, with 750 g of a compound of the formula (Ia) above, at room temperature.
1o 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.

s Characterization
120 mg formulation was put in 12.5 ml 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.

Example 18
amount [g]
(1) Compound of formula (Ia) 3
(i1) Pluronic L127® 0.843
25 (1il) 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



liquid formulati on was m xed until honogenous (checked by vi sual
ilggpect:con) and filled into hard gelatine capsules. 15 Characterization

my fqy gPN was put in 12.5 m of SG- (W thout enzypmsy C, and
magneti c gltdli/r@éro?ér)lg The SEDDS fornmed an enul si on upon contact Ev(\)n% 4%'éGF and
the PPl -pellets remained unaffected 4y the SEDDS and the pH=1.2, as seen
by no change of colour. The tine for emulsion formation was 0.5 m nutes.
20 Exanple 18 amount (i) Compound of forrmula (la) 3 (ii) Pluronic L1270
0.843 25 (iii) sorbitannmonol aurat 0.282 (iv) glycerol 0.375 R A
sen - soGidnd eravitahpamdwdsoraht ailapdadydde|td irrgnBn84.3Tgraimnot wak ur oni ¢ F127
(Pol oxamer 407), 0.282 gram of sorbitannmonol aurat and Q.375 gram of
gl ycer otlldwedreatichg teperewraof 62 "Criidediguid fgaguksiipp Mag MKsrBdhl y to ensure

that no solid particl wer e present. VO 01/ 66088 36 PCT/ SE 7 Gans
of the I&TH%L‘J‘HES @“e‘ﬁ‘ﬁgrs%lvéguell ‘Q)Speiﬁﬁgn)agﬁgé%f’gm@ﬁl@u o rHPlélflonrﬁélgan]i/l?( etAJh?e was
al | owed, t Qf RALRPLBIPEE 86 U Sin@lfw B2nkn filltLinkd i ghidior Bl atd. PRe was m xed
unti | onbgenous fchecked by visual 1nspection). The resulting liquid

f or mul afdr@nlates batdrmwsedsent-Golidaport @oting ¢mpee aspsnke).of 30 C, and was then
filled into soft gelatin capsules. The

Characterization

112 milligram of the formulation was put in 12.5 millilitres of SGF (without enzymes) and
magnetic stirring. The following result was obtained:

10

Time to emulsion: 2.5-3.5 minutes

Example 19
amount [g
15 (i) Compound of formula (Ia) 3
(i) Pluronic L127® 0.843
(iii) sorbitanmonolaurat 0.282
(iv) propylene glycol 0.375

20 A semi-solid formulation was obtained by melting 0.843 gram of Pluronic FI27®
(Poloxamer 407), 0.282 gram of sorbitanmonolaurat and 0.375 gram of propylene glycol
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 (Ia) was added to the mixture. The mixture
was allowed to reach a temperature of 62 °C. The liquid formulation was mixed until

s 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).



formul ation becomes a sem -solid upon cooling (in the capsule).
Characterization 112 mlligramof the fornulation was put in 12.5
mllilitvesonéeo®G (without enzymes) and magnetic stirri mgT/SHe06467 | owi ng
result was obtained: 10 Tinme to enulgyon: 2.5-3.5 minutes Exanple 19 anount
(al 15 (i) Conpound of fornula (la) 3 (ii) Pluronic L127(r) 0.843 (iii)
sorbi t annonol aurat 0.282 (iv) propylene glycol 0.375 20 A sem -solid
formul ati on was obtained by nelting 0.843 gram of Pluronic F127 (Pol oxamner
407), @vdBRz:Br-amef sorbitannmonol aurat and 0.375 gram of propyl ene glycol
by heating to 62 T. The nmelt was stirred thoroughly to ensure that no solid
partlhcl &3 mikkigeam pf esdntmul3li@ waspwiintl Re oo 56%/1“ oYl @20PEy) Was added
to the mxture. The m xture was all o reach a tenperature of 62 C.
The |.qrmgaetfwwu%ﬂIGAOU%%“%%@‘ Ut ¢ l‘“Q%‘}:hormgenous (gﬁecked by vi suaIC

i nspection). The resulting liquid fornulation was allowed to cool to a
]'Eerrpelrg;tiure OI 30 IC anqdi was then filled into soft gelatin capsules. The
or gul gihen shay®nl | quiidipoiccondd i ng (in the capsule). =o

PCT/ SE01/ 00467 Characteri thl on 9 ¢ P . V0 01766088 37

Example 20
amount [g]
(1) Compound of formula (la) 3
1o (ii) Pluronic LlOl® 0.506
(1ii) sorbitanmonolaurat 0.169
(iv) ethanol 0.225

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

(Ia) was added to the mixture, at room temperature. The resulting liquid formulation was

then filled into soft gelatin capsules.
20 Characterization
97 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: within 20 seconds



112 mlligramof the formulation was put in 12.5 mllilitres of SGF

(wi thout enzynes) and magnetic stirring. The follow ng result was

obt ai ned: wg oljsbRst 0 enul sion: within 20 seconds Exanple 20p tooadoi )
Conpound of forrmula (la) 3 u 10 (ii) Pluronic LIO1 0.506 (111 5

sor bi tanni onol aurat 0.169 (iv) ethangl 0.225 ~~ A liquid fornulation was
prepared. A solution of 0.506 gramof Pluronic L101 is (Pol oxanmer 331),
0.169 gram of sorbitannonol aurat and 0.225 gram of ethanol, was m xed
until honogenous (checked by visual inspection). 3 Gans of the compound of
formula (la) was added to the m xture, at roomtenperature. The resulting
liquid fornulation was then filled into soft gelatin capsules. 20

Char act Bryvivarstudy effopmulatignsip winithes f or nul ati on was put in 12.5
mllilitres of SG- (w thout enzynes) and nagnetic stirring. The follow ng
result was obtained: Tine to enulsion: within 20 seconds 25 WO 01/ 66088 38

I'n Vi voasdibehilfilifyriiyl Attb @R adi Shs AL rdRigds (R R0 I veRQABWas performed

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 to 10.1. kg.
The animals were fasted for 12 hours before treatment and until the blood sample at 4

10 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
1s  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 15, 30 and 45 minutes;

25 1, 1.5, 2,4, 7 and 24 hours after treatment.



A bioavailability study of formnulations according to the present invention
was performed s after oral admnistration in fastened mnipigs. 6 male
Cot ti ngenwoRf/sGbgdi Pi s were used in the study. At the starpcPkrbiifRas
acclimatization period, the animals were 4 nonths old and had a wei ght of
from7.7 to 10.1. kg. The animals wergyfasted for 12 hours before treatnent
and until the blood sanple at 4 io hours post treatnent had been taken. A
supply of autoclaved hay was given daily as well. Twice daily, the aninals
were offered donestic quality drinking water. A pharmaceutical conposition
of the Omisntion, filled in a suitable unit dosage form according to the
i nvention, was adm nistered to each ani nmal e dose levels were 15

appr oxi at &l BhaBagsukei CREPOBHGN shiaglet for gl ﬁﬁimB*FStrtaélﬁn MBEXF e GRYEAN o
facilitate_the smallomnn of the capsule or corresponding unit dosage. Al
vi si bl e si BIF&BFI4S (% ﬁﬂnand any behavioural changes were recorded
daily. Any deviation fron1norna| was recorded with respect to tinme of
onset, duration and severity. 20 Included in the daily health check were
obser vatii onsonodmoteeOaelrsiing BSAYDG); f aeces. All animal s were wei ghed on
arrival and of the first day of of each treatnent. Blood sanples (5 m)
wer e t akierPieos M e fasiisar  vei n i nto Vacutai ner tubes containing heparin.
Bl ood s | es ret reatnment (0) and at 15, 30 and 45 m nutes;
25 1, 1%§?°@““§ﬁy?“Oqggﬁﬂghéﬁpgh%fter treatnent. WD 01/ 66088 39
PCT/SE01/00467 Claims 1. A pharmaceutical conposition suitable for oral
admnistration, in formof an enulsion pre-concentrate, conprising 5 (i)
one or sandeoiNyiedretosinmg ANSALSD ©)l-in-water emulsion upon contact with aqueous

10  media such as gastrointestinal fluids.

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

short-chain alcohols.

15 3. A pharmaceutical composition according to claim 1 or 2, wherein the NO-releasing

NSAID is a compound of the formula I

]
M—C—0—X—ONO, I

20  wherein

X is a spacer; and

M is selected from anyone of

cl ;
y s
\_/

ci CH,



(ii) one or nore surfactants;

(iii) optionally an oil

or sem -solid fat;

said conposition formng an in-situ oil-in-water enul sion upon contact with

aqueous W8 .eek@ such as gastrointestinal fluids.

conposition according to claim1,

2. A phatggeibiesal

further conprising one or nore

short-chai n al cohol s.

1 or 2, wherein the NOreleasing NS

utical conposition according to claim

15 3. A pharma
%ﬁD is a conpound of the formula | O

11 MC O X-ON02 20 wherein X is a spacer;

and Mis selected fromanyone of

25 WD 01/66088 40 5 gij 0 C CH3 10 GHBO CH2 c

ot

S %vS¢

7N

cl
CH,

W

CH,O CH—
CH,
CH3\ |
/CH-CH CH—o
CH;

CHZ0



CH3 CH3\ NCHCH2 CH / CH 3 CH3O and 0 3 PCT/SEO1 /00467 WO 01/ 66088

PCT/ SEQ1/ 00467 41 4. A pharnmaceutical conposition according to claim 3,
wherein g ospager X of the NO releasing NSAID is sel ect egif§Qog4eh i NEAT,
branched or cyclic al kylene group -(CH2)-n wherein n is an integer of from
2 to 10; -(CH/)m O (CH2) p- wherein m4a}nd p are integers 5 of from2 to 10;
and - CH2- pC6H4- CH2-. 5. A pharnmaceutical conposition according to any one
of the preceding clains, wherein the NOreleasing NSAID is any one
conpound selected from 10 CH30 20 "/\.~ONO2 O-~00ONO2 O," ',, ~0-/ ONX2

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 -(CHp)-p
~ wherein n is an integer of from 2 to 10: —(CHg)m-O—(CHg)p- wherein m and p are integers

5 of from 2 to 10; and -CH»-pCgHy4-CH>-.

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

the NO-releasing NSAID is any one compound selected from

CH,
10 o
\/\/\ONO
2 .
la :
DOR (o)
CH,0
o CH,
o~~~
ONO2 (Ib) ;
@)
15 0 CH,
O\/\/\/\
ONO; (i)
O
" 0 CH,
) 0] ONO
\/\/ 2 (IC) :
@]
o) CH,

O\/\O/\/ON02 (le) ;
O O O



WD 01/ 66088 PCT/ SE01/ 00467 42 5 ---"/~ONO2 10 ci ci ONO2 15 c ci
----'"~~0ONO2 20 25 MO WD 01/66088 43 MO 5 10 MO 15 MO 20 C1

WO 01/66088 PCT/SE01/00467

42

0 CH, \/©/\0N02
° a
0]
g
0]
NH (Ig)

(Ik) ;




O ONO2 O~/ ~0~-,0N02 (1P) ; and ONO2 Cl1 PCT/ SE01/00467 25 6. A pharmaceuti cal
conposition according to any one of the preceding clainms, further
conpri si indiypdually enteric coating | ayered units of i
susceptigﬁgogg%¥%n punp inhibitor, or a pharnaceuticallngggé%ﬁg ?%
al kaline salt thereof. WO 01/66088 44 _PCT/ SE01/ 00467 7. A pharmaceutica
conposition according to claim6®, whérein the acid susceptible proton punp
inhibitor is selected froma conpound of the general fornmula | or a
pharmaceutically acceptabl e al kaline salt thereof, or one of its single
enantiomer or an 5 alkaline salt of the single enantioner 0 Het,
X-S-Het., wherein 10 Het, is Het, is 15 X =-CH | Ro

CH,

O\/\/ONO2
1 o

MeO

O\/\/\/\ONOZ
I o

CH

O~ ONO;
l'ii"il O (Ip) ; and

MeO

MeO

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

inhibitor, or a pharmaceutically acceptable alkaline salt thereof.



wherein or or or I or RI12 Nin the benzim dazol e noi ety nmeans that one of
the carbon atons substituted by R6-R9 20 optionally nmay be exchanged for a
ni t rogen it hout any substituents; WO 01/66088 45 PCT. 7 Rl

R2 and R@gégg%%%% sanme or different and sel ected fron1hydrééi§#&gﬁégl,

al koxy optionally substituted by fluorine. alkylthio, alkoxyal koxy,

di al kyl am no. pi peridino, nnrpholinﬁ% hal ogen, phenyl and phenyl al koxy; R4
and R5 are the sanme or different and sel ected from hydrogen, al kyl and

aral kyl; R6' is hydrogen, halogen, trifluoromethyl, alkyl and al koxy; R6-R9
are the sanme or different and sel ected from hydrogen, al kyl, al koxy,

hal ogen, hal o- 10 al koxy, al kyl carbonyl, al koxycarbonyl. oxazolyl,

trifl uoroahkyhrma@eutad] espdsi@nOsps ARG (B2 laifnas, MiHerdig tiRtdclicdugcepsiblshi ch may be
further substituted; Rio is hydrogen or forns an al kyl ene chai n toget her

wi th R3prard plsipRubibitanis sReted fewm heompewndof th¢ gfrerdnernadl eied ected from

" ey mhiym iy ionecr of sufirtin BT esBnd 81k OB PR Buit g |
al ky] gﬁ?ﬂﬁ%‘gﬁ§?§$§ﬁﬁﬁ%&hﬁﬁhkﬁ -al kyl. 8. A pharnaceutical conposition

accordi ng ereln the acid susceptible
?
Het;—X—S—Het, [
wherein
10 Het, is
R, 134
No
R, X R, R,
| s
/ b
N or R
Het, is
Re N
R 4
! N— s j
A, - )
/ R or /4 _ or
8
//<\N w \,I\j
I )
H Ro H R =
15 X=
— CH— Ri1
|
or
Rio Ri2
wherein

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

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



20 proton punp inhibitor

CH, .

H'S OCHE 63 66dds O PCT/SE01/00467

w

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

morpholino, halogen. phenyl and phenylalkoxy:

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

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

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

R0 is hydrogen or forms an alkylene chain together with Ry and

R, and R;» 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; - Co

-chains or comprise cyclic alkyl 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,

N CH,— s _f\—/l©/ Omeprazole

H

CH

I's selected fromany one of OCH3 CH3 CH3 O N

0 11 S H Oreprazole 25 WD 01/66088 46 OCH CFl, CH3 0 0O C N CH, -

S



OCHF2 Il N PCT/SEQ /00467 Lansoprazole CH2- S --~ <~) Pantoprazole H
/CH'--, /| CH OCH3 OCH H Pariprazole 10 WO 01/ 66088 47 PCT/ SE01/ 00467
Lemi nopragglgedey Hs CH CH3 CH3 CH C H3\ H WD 01/66088 Pg{/%%é&()%?

46
OCH,CF3
N CH,— g |l ~/© Lansoprazole
H
5
OCH,
OCH,
O O OCHF,
oN—7S “
N CH,— S ——“\N/ = Pantoprazole
H
/CHZ\CH/CHﬁ OCH,
H,
O 0
I N '
N CH,— ¢ /I Pariprazole
i N



48 OCH3 H3C - CH3 ON N CH2-S N\NPOCCH3 HOCH3 H3C CH3 ONCH2-S 9. A
phar maceuti cal conposition according to claim8, wherein the acid

suscept i on punp inhibitor is selected from onepr | kal i ne
salt of t(}k/ntsgrlggzogﬁe, 5 (S)-oneprazol e and an al kal i ne sal tal(;)(?ll/&m%“g
(S)-oneprazole. 10. A pharmaceutical conposition according to claim9,
wherein the alkaline salt of omeprazble or (S)-oneprazole is a nmagnesium
salt. 10 11. A pharnmaceutical conposition according to claim6, wherein the
NO-releasing NSAID is a conpound of fornula la and the acid susceptible
proton punp inhibit } selected from oneprazol e, an al kaline salt of
oneprazole, (S)-o | e andd n al kal prme._ salt of (S)-oneprazole. 15 12.
A pharnmaceutical co ton acoordfing t y one of the preceding clains,
wherein the anmount of thé}Nerrgl—eJAsiy @ Dis frlc?m‘%’??@%‘o ng per unit
dose. 13. A phaCheeew ical conposi toN according to claim 12, wherein the
anount of the '

CH,
| - H
CH
RN
OCH,
0
O ot
CH, —
e LIS
H
S
/
L 9 N
N
/
H
CHs,
N
S </
CHa J I N
N O



NO-rel easing NSAID is from 125-500 ng per unit dose. 20 WO 01/ 66088

PCT/ SEQ1/ 00467 49 14. A pharmaceutical conpositon according to any one of

t he precggb@g(5 ims, wherein the surfactant is a bl ock Qs Q&X le; 150 A
pharnaceutlcaf conpositon according to any one of the preceding clains,
wherein 5 the surfactant is a non-ionic surfactant. 16. A pharnaceuti cal
conposition according to claim 15, whirein the non-ionic surfactant is a
pol oxamer. !0 17. A pharmaceutical conpositon according to claim 15,
wherein the surfactant is selected fromany one of Pol oxanmer 407,

Pol oxamer 401; Pol oxamer 23@cH?2ol oxanmer 338; Pol oxamer 331; Pol oxanmer 231,
Pol oxam ne 908; Pol oxam ne 30?; Pol oxam ne 1107; and pol yoxyet hyl ene

pol yoxybut yl ene bl ockls .Chis 18. A pharnmaceutical conpositon
according to any one of the prjecedi ngncl ai ns, erein the total amount of
surfactant(s) is from12.&-6 ng. 1P. utical conpositon
according to claim18, whertin tGE,tobatlanount o‘ surfactant(s) is from
100- 500 ng. 20 20. A pharnmaceutical conpo3y rding to any one of the
preceding claims, wherein the ratio NOreél easihg NSAHP: surfactant is
within the range of from1:0.1 - 1: 10. 2H A pharnaceutical conpositon
according to claim20 wherein the ratio 25 NOreleasing NSAID: surfactant
is within the range of fro GHp. 3 -1:3. 22. A phar maceuti cal conpositon

according to any onqigj th pregg%ing clainms, wherein an oil is present.
O N
I N
N7 CH—s— N
)
H

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

s (S)-omeprazole and an alkaline salt of (S)-omeprazole.

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

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

1o 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.

1s  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 125-500 mg per unit dose.

20



30 23. A pharmaceutical conpositon according to claim22, wherein the oi
is a vegetable oil. WO 01/66088 PCT/ SE01/ 00467 50 24. A pharmaceutica

conpositqp.according to claim 23, wherein the vegetable oi] i cted
fron1coc3%9@”§$?§ corn oil, soybean oil, rape seed oil. é?*%%%53§?| and

castor oil. 5 25. A pharmaceutical conposition according to claim 22.
wherein the oil is an animalic 26. A4%harmaceutical conposition according
to claim25. wherein the animalic oil is a fish o or one or nore nono-,
di- or triglycerides. il 10 27. A pharmaceutical conposition according to

any one of the preceding clains, wherein a sem-sol] t.1S as
filler. 19gA bR F%@éﬁ?@&%ﬂ”"%ﬁ%@é@f‘?i o %%?f”?l%é%f%“q’&é gﬁd‘r{q““ﬁ%‘l‘%gﬁ?%r ein the
sem - solil.q, falardi$s o bBcRELS6lyEEf rom nono-, di- and triglycerides. 29. A
pharmaceuti cal conposition according to claim 28, wherein the nono-, di-
and triglycerides are selected fromglyceryl palmtostearate, or a m xture
of nono-, di and tri- esters of glycerol, nono- and di-esters of

pol yet h{}-eAehginjacsntiGy COmBRSIgR Rger ygé%é“bPV%ﬁqmeﬁﬁcgngﬂaﬁﬁéFﬁ§8%ﬂtica

conposi tion accor.ding to.an e, of clainms 2-29, wherein the short-chain
aIcoholh?§u§$$@§f%ﬁng?3ﬁ¥%?%gﬁgpf propyl enegl ycol or glycerol. 31. A

phar maceuti cal conposition according to any one of the preceding clains,
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is a poloxamer.

10 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 18. 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 - 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.

3  23. A pharmaceutical compositon according to claim 22, wherein the oil is a vegetable oil.
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26. A pharmaceutical composition according to claim 25. wherein the animalic oil is a fish

oil or one or more mono-, di- or triglycerides.

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 1s a hard gelatine

capsule.

36. A unit dosage form according to claim 34, wherein said capsule is 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 I in a unit dosage

form, in combination with an acid susceptible proton pump inhibitor.

39. A kit according to claim 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. A method for the treatment of pain, whereby a pharmaceutical composition according

to any one of the preceding claims, is administered to a patient in need of such treatment.

42. A method for the treatment of inflammation, whereby a pharmaceutical composition
according to any one of the preceding claims, is administered to a patient in need of such

treatment.



