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(1) a compound of formula (I); (1) one or
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semi-solid fat; said composition torming an

in-situ oil-in-water emulsion upon contact with aqueous media such as gastrointestinal tluids. The composition may optionally also

comprise one or more short-chain alcohols. The pharmaceutical composition is useful in the treat

ent of pain and intlammation.
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NEW SELF EMULSIFYING DRUG DELIVERY SYSTEM

Field of the invention

The present invention is directed to a new pharmaceutical composition in form ot an
emulsion pre-concentrate. a unit dosage form comprising said composition, its use in

therapy as well as a process for the preparation thereof.

Background and prior art

Non-steroidal anti-inflammatory drugs, commonly abbreviated NSAIDs, are well-known
drugs for the treatment of pain and inflammation. One of the major drawbacks with
NSAID:s is that they have severe gastro-intestinal side-effects. Patients undergoing
treatment with NSAIDs for a longer period of time, such as naproxen, often experience

problems with stomach gastrointestinal side-etfects.

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 94/04434,

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
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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WO 95/08983 discloses a self-emulsifying composition for oral administration that forms a
microemulsion iz sifu when in contact with biological fluids. This composition can be

characterised as a self-microemulsifying drug delivery system (SMEDDS), and comprises

at least
- an active compound,

- a lipophilic phase consisting of a mixture of glycerides and fatty acid esters.

- asurface-active agent,

- acosurfactant, and

- a hydrophilic phase which is achieved after ingestion by the physiological liquid of the
digestive medium.

The present invention distinguishes in several aspects from WO 95/08983 and other

SMEDDS. Whereas the compositions disclosed in WO 95/08983 form a microemulsion i»

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.

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 o1l 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 administer NSAIDs orally, alleviating their
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 ot 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 ot
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, 1.€. in the order of some
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ten to hundred Angstrom (A). emulsions are much larger aggregates, in the order of
nanometers to micrometers in diameter, consisting of an oily core which is surrounded by
one or several layers of surfactants. Emulsions are generally two-phase-systems. and they
are thermodynamically unstable (but may be kinetically stable). Another major ditference
between the compositions of EP 274 870 and the present invention is the nature of the
active compound. Whereas NSAIDs are crystalline powders by nature, the NO-releasing
NSAIDs or mixtures of NO-releasing NSAIDs used in the present invention are in o1l form
or a thermosoftening semisolid. Moreover, micelles usually require a much higher

drug:surfactant ratio compared to the oil:surfactant ratio required to form an emulston.

One of the unique features with NO-releasing NSAIDs 1s that many of these compounds
are oils or thermosoftening semisolids which are practically insoluble in water. With high-
dose NO-releasing NSAIDs. e.g. when the dose is above about 350 mg, it is difficult to
formulate a tablet of reasonable size of the large amount of oil or semisolid. The lipophilic
NO-releasing NSAIDs can, however, be formulated as oil-in-water emulsions where the

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

surfactants.

In pharmacokinetic animal studies it has been surprisingly found that such oil-in-water
emulsions of NO-releasing NSAIDs display a much better bioavailability compared to the
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
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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Qutline of the invention

The problems mentioned above have now been solved by providing a novel Selt
Emulsifying Drug Delivery System, commonly known as SEDDS, suitable for oral
administration. More particularly, the present invention is directed to a pharmaceutical

composition suitable for oral administration, in form of an emulsion pre-concentrate.

comprising

(i) a compound of the formula (I)

CH

3

o\/\/\ONQ2 I |
I OB

(1) one or more surfactants;

CH,0

(ii1) optionally an oil or semi-sohd fat;

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

media such as gastrointestinal fluids.

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

more short-chain alcohols.

The composition will form an ir situ oil-in-water emulsion of small droplets of nanometer
to micron size upon contact with gastrointestinal fluids, the droplets being constituted of a
compound of the formula (I) above, 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 compound of the formula (I) upon oral administration. Storage
stability of the emulsion is not a concern since the emulsion is not formed until the pre-
concentrate has been taken by the patient, 1.e. first at the moment of administration. The

possibly unpleasant taste of the pre-concentrate is not a problem when filled into capsules.
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The pharmaceutical composition according to the present invention 1s an emulsion
pre-concentrate at the time of administration to a patient. The emulsion pre-concentrate can
be filled into single unit dosage forms such as capsules, drinking ampoules and dose
cushions, or may alternatively be formed as other suitable dosage torms such as chewable

soft pills and chewy-base lozenges.

Upon contact with aqueous media such as gastrointestinal tluids, the emulsion pre-
concentrate transforms into an oil-in-water emulsion. Thus, the composition will form an
in-situ oil-in-water emulsion in the gastrointestinal tract (GI tract). The drug release rate ot
the composition is determined by the droplet size of the in sifu emulsion and the polarity of
the emulsion droplets, the latter being governed by the hydrophilic-lipophilic balance
(HLB) of the drug/surfactant mixture, and the concentration of the surfactant. Generally,
small droplet size and high polarity gives rise to a high drug release rate (N.H. Shah et al.,

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

The compound of the formula (I) above consists of naproxen, a butyl spacer and a
NO-releasing moiety, said three parts being linked together into one single molecule.
Naproxen is by nature in form of a powder, whereas NO-releasing naproxen of the formula
(1) above provides a compound in oil form as such at room temperature, due to the spacer.
This unique feature provides the advantage that no external lipophilic o1l or semisolid
matrix needs to be added to the emulsion pre-concentrate, since this 1s an inherent feature
of the drug. Additionally, a pharmacologically inert oil or semisolid fat may be added to
the pharmaceutical composition by means of a filler or as a viscosity regulator. A filling
agent may be required to increase dosing accuracy for low doses. A viscosity regulator
may be required in order to adjust optimal viscosity for filling of the composition 1nto e.g.
capsules. In particular high speed liquid filling of capsules requires careful 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
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give a pumpable formulation. The viscosity range typically required for liquid filling of

capsules 1s from 0.1 to 25 Pa s.

The total amount of the compound of the formula (I) used 1n 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 the compound of the formula (I) used in the composition 1s

125-500 mg per unit dose.

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

single capsule, or dissolved 1n 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
non-ionic surfactants, for example those containing polyethylene glycol (PEG) chains,

particularly block co-polymers such as poloxamers.

Examples of suitable poloxamers are Poloxamer 407 (Pluronic F127%); Poloxamer 401

® . ®
(Pluronic L121®): Poloxamer 237 (Pluronic F87 ~ ): Poloxamer 338 (Pluronic F138 ~ );
. ® . ® .
Poloxamer 331 (Pluronic L101  ); Poloxamer 231 (Pluronic L81 ); tetrafunctional

polyoxyethylene polyoxypropylene block copolymer of ethylene diamine, known as

. ® .
Poloxamine 908 (Tetronic 908® ): Poloxamine 1307 (Tetronic 1307 ); Poloxamine 1107

® .
polyoxyethylene polyoxybutylene block copolymer, known as Polyglycol BM45 . This

list is only intended to serve as exemplification of surfactants that may be used 1n

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

exhaustive or as limiting the invention.

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

Chemuicals, and Gattefosse.
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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, preterably from 1:0.3 to 1:3.

If an additional oil 1s added to the pharmaceutical composition this may be any oil as long
as it 1s 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 o1l to select tor the
intended purpose. Examples of suitable oils that may be used in accordance with the
present invention are vegetable oils such as coconut oil. corn otl. soybean oil. rapeseed oll,
safflower oil, and castor oil. Also animalic oils such as fish o1l and triglycerides are

suitable for the purposes of the present invention.

If a semi-solid fat is used as a filler for the pharmaceutical composition, this may
preferably be selected from mono-, di- and triglycerides, fatty acid alcohols such as stearyl
®
1

alcohol, Gelucires 33/01 , 39/0 1® : 43/01® , elyceryl palmitostearate such as Precirol

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

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

If an 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
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 mvention are ethanol, propylene

glycol and glycerol.

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

invention, the solubility is enhanced and a smaller amount of surfactant 1s required.
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The pharmaceutical composition of the invention is filled into single dosage forms suitable
for oral administration. such as capsules, drinking ampoules and dose cushions. or may be

formulated as other suitable oral dosage forms such as chewable soft pills and chewy-base

lozenges.

In a preferred embodiment of the invention, the pharmaceutical composition 1s filled 1nto
hard gelatin capsules. but capsules from alternative materials such as methylcellulose-

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

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

swallowing capsules. and for pediatric patients.

In a preferred embodiment the pharmaceutical composition of the present invention 18
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.
The hard gelatine capsules are produced empty and filled 1n 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.

Thus, the composition will form an in situ oil-in-water emulsion 1n the gastrointestinal tract

(GI tract).

The pharmaceutical composition of the present invention 1s particularly useful in the

treatment of pain and inflammation. The wording “pain” is intended to include. but not
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limited to, nociceptive and neuropathic pain or combinations thereof: acute, intermittent
and chronic pain: cancer pain; migraine and headaches of similar origin. The wording

“nflammation’ is intended to include, but not limited to, rheumatoid arthritis:

ostheoarthritis: and juvenile arthritis.

Methods of preparation

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

following alternative methods:

I. Mixing

Ia) The oily compound of the formula (I) is put in a vessel, solid surfactant and solid/oily
fat (optional) is added. The mixture is heated to the temperature corresponding to the
melting point of the excipients , making the formulation fluid, mixed thoroughly until

homogenous (visual inspection) and the pre-concentrate is filled into capsules suitable for

oral administration.

Ib) Alternatively, the oily compound of the formula (I) is put in a vessel and fluid
surfactant is 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 compound of the formula (I) is put in a vessel,
finely grinded (particle size < 177 um) solid surfactant is added. The liquid MmIXture 1S
mixed thoroughly until homogenous (visual inspection) and the pre-concentrate 1s filled

into capsules suitable for oral administration.

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

homogenous (visual inspection). The oily compound of the formula (I) 1s added, and the
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mixture is mixed thoroughly until homogenous (visual inspection). The pre-concentrate 18

filled into capsules suitable for oral administration.

Ie) 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 oily compound of the formula (I) 1s added. and the mixture 1s mixed

thoroughly until homogenous (visual inspection). The pre-concentrate 1s filled into

capsules suitable for oral 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
temperature is roughly 70 °C. The viscosity of the formulation should normally be 1n 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

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 i1s required that the composition is in liquid form at the
temperature of filling. Semisolid thermosoftening compositions are therefore filled above
the liqueifying temperature. Soft gelatine capsules are manufactured and fitled in one
operation, and may be filled at temperatures of up to 40 °C, whereas hard gelatine capsules
may be filled at temperatures of up to 70 °C. Hard gelatin capsules filled with
compositions that remain liquid at storage temperature require sealing, e.g. by gelatin
banding, to prevent leakage. The process of liquid filling of hard gelatin capsules and
product requirements are e.g. described in W.J. Bowtle, Pharmaceutical Technology

Europe, October 1998; V.M. Young, Pharmaceutical Manufacturing and Packaging
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Sourcer. March 1999: and E.T. Coole. Pharmacceutical Technology International.
September/October 1989. Using two piece capsules permits filling of more than one phase
into a single capsule. which may be desired for bi-or multiphase drug release (W.J. Bow1le
et al..Int. J Pharm. 141 (1996). pp. 9-16). Several phases of solidifying material can be
filled in single steps. The final phase may be liquid if required. The number ot phases 1s
only restricted by the capsule size. and volume of the single phases. This special teature
may also allow controlled release or separation of different drug substances tormulated in

the same capsule. Additionally. capsules may be processed turther. e.g. by enteric coating.

III. Characterisation of the formulations

In order to characterise formulations, the time required for the formulation to form an oil-
in-water emulsion upon contact with simulated gastric fluid, SGF, (without enzymes). 1s
determined, and the formed emulsion is characterised. SGF comprises of 7 mullilitres
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. 1s filled with
12.5 ml SGF without enzymes, corresponding to one tenth of the average volume of gastric

fluid in humans. and formulation corresponding to one tenth of the dose of the active

compound of formula (I) 1s added.

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

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

methods may be used.
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Detailed description of the invention

The invention will now be described in more detail by the following examples, which are

not to be construed as limiting the invention.

The following emulsion pre-concentrates were prepared.

Example 1

amount [g]
(1) Compound of formula (I) 1000
(11) Pluronic F127® 1000

. . ®
A semi-solid formulation was obtained by melting 1 kg of Pluronic F127 = ( Poloxamer

407) by heating to 62 °C. The melt was stirred thoroughly to ensure that no solid particles

were present. 1 kg of the compound of formula (I) was added to the melted Pluronic

F127®, and the mixture was allowed to reach a temperature of 62 °C. The liquid

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

liquid formulation was then filled into hard gelatin capsules. The formulation becomes a

semi-solid upon cooling (in the capsule).

Characterization

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

magnetic stirring. The following results were obtained:

Time to emulsion: 13 minutes

Average particle size: 2-3 um

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

-1 .
system C 40 4 PC, at the shear rate 20 s . The flow was more or less Newtonian. .



1O

15

30

CA 02401857 2002-08-28

WO 01/66087 PCT/SE01/00466
13
Example 2
amount [g]
(1) Compound of formula () 1000
(11) Pluronic L121® 1000

A liquid formulation was prepared by mixing 1 kg of the liquid surtactant Poloxamer 401,
with 1 kg of the compound of formula (I) at room temperature. The liquid formulation was

mixed until homogenous (checked by visual inspection). The 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:

Time to emulsion: 20 seconds
Average particle size: 1 um
Example 3

amount [g]
(1) Compound of formula (I) 1000
(11) Polyglycol BM 45® 1000
(111) Sodium dodecyl sulphate 40

® .
A formulation was obtained by mixing 1 kg of Polyglycol BM 45 (Poloxamine 1107), 40
grams of sodium dodecyl sulphate, acting as a co-surfactant, and 1 kg of the compound ot

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

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

150 milligram of the formulation was put in 2.5 millilitres of SGF (without enzymes) and

magnetic stirring. The following results were obtained:

Time to emulsion: [ 5 minutes
Average particle size: 0.7 um
Example 4

amount [g]
(1) Compound of formula (I) 1000
(11) Pluronic F127® 500
(111) Cremophor EL® 500

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 ot 0.5 kg

. ®
surfactant with the same amount ot Cremophor EL .

Characterization

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

magnetic stirring. The following results were obtained:

Time to emulsion: O minutes

Average particle size: 4-5 um
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Example 3
amount [g]
(1) Compound of formula (I) 1250
(ii) Pluronic F127 1500
(111) Fractionated coconut otl 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 1.500 kg of Pluronic F127® (Poloxamer 407) by heating to 62 °C. The
melt was stirred thoroughly to ensure that no solid particles were present. 1.250 kg of the
compound of formula (I) and 1.880 kg of fractionated coconut oil were added to the melted
Pluronic F127®, and the mixture was allowed to reach a temperature of 62 °C. The liquid
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:

Time to form emulsion: 10 minutes
Average particle size: 5 Um
Example 6
amount [g]
(1) Compound of formula (I) 62.5
(11) Poloxamer 407 375
(111) Fractionated coconut o1l 312.5
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Characterization was performed as for Example 5 above. The following results were

obtained:

Time to form emulsion:

Average particle size:

Example 7

(1) Compound of formula (I)

®
(11) Poloxamer 407

(i11) Fractionated castor o1l

The formulation was prepared as described for Examples 5 above.

Characterization

10 minutes

36 um

amount [ g]
62.5
375

312.5

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

obtained:
Time to form emulsion:

Average particle size:

Example 8

(1) Compound of formula (I)

(11) Pluronic L127®

(111) sorbitanmonolaurat

(1v) glycerol

10 minutes

31 pm

amount | g

0.843

0.282
0.375
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. ®
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
to 62 °C. The melt was stirred thoroughly to ensure that no solid particles were present. 3
Grams of the compound of formula (I) was added to the mixture. The mixture was allowed
to reach a temperature of 62 °C. The liquid formulation was mixed until homogenous
(checked by visual inspection). The resulting liquid formulation was allowed to cool to a

temperature of 30 °C. and was then filled into soft gelatin capsules. The formulation

becomes a semi-solid upon cooling (1n the capsule).

Characterization

1 12 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:  2.5-3.5 minutes
Example 9
amount [g]
(1) Compound of formula (1) 3
(1) Pluronic L127® 0.843
(111) sorbitanmonolaurat 0.282
(1v) propylene giycol 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 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 (I) was added to the mixture. The mixture
was allowed to reach a temperature of 62 °C. The liquid formulation was mixed until

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

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:

Example 10

within 20 seconds

(1) Compound of formula (I)

®
(11) Pluronic L101

(111) sorbitanmonolaurat

(1v) ethanol

amount [g]
3

0.506
0.169
0.225

®

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

(Poloxamer 331), 0.169 gram of sorbitanmonolaurat and 0.225 gram of ethanol, was mixed

until homogenous (checked by visual inspection). 3 Grams of the compound of formula (1)

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

filled into soft gelatin capsules.

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
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In vivo study of formulations in mini pigs

A bioavailability study of formulations according to the present invention was performed

after oral administration in tastened 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 trom 7.7 to 10.1. kg.

The animals were fasted for 12 hours before treatment and untl the blood sample at 4
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
approximately 15 umol/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.
Included in the daily health check were observations of the consistency ot 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:

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

1. A pharmaceutical composition suitable for oral administration. in form of an emulsion

pre-concentrate, COmprising

(1) a compound of the tormuia (I)

CH,

()\w//ﬂ\\//ﬁ\YDNC%Z I |
I n o

(11) one or more surfactants:

CH,O

(111) optionally an o1l or semi-solid fat;

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

media such as gastrointestinal fluids.

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

short-chain alcohols.

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

compound of formula (I) 1s from 50-1500 mg per unit dose.

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

compound of formula (I) 1s 125-500 mg per unit dose.

-

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

the surfactant is a block co-polymer.

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

the surfactant is a non-ionic surfactant.
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7. A pharmaceutical composition according to claim 6. wherein the non-1onic surfactant

1S a poloxamer.

8. A pharmaceutical compositon according to claim 7, wherein the surtactant is selected
from any one of Poloxamer 407; Poloxamer 401; Poloxamer 237; Poloxamer 333;

Poloxamer 331: Poloxamer 231; Poloxamine 908 Poloxa.mine 1307; Poloxamine 1107;

and polyoxyethylene polyoxybutylene block copolymer.

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

the total amount of surfactant(s) 1s from 12.5-6000 mg.

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

surfactant(s) is from 100-500 mg.

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

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

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

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

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

an o1l 1s present.

14. A pharmaceutical compositon according to claim 13, wherein the o1l 1s a vegetable o1l.

15. A pharmaceutical compositon according to claim 14, wherein the vegetable o1l 1s

selected from coconut oil, corn oil, soybean oil, rape seed oil, safflower oil and castor oil.
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16. A pharmaceutical composition according to claim 13. wherein the o1l 1s an animalic

O11l.

17. A pharmaceutical composition according to claim 16. wherein the animalic o1l is a fish

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

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

a semi-solid fat 1s used as filler.

19. A pharmaceutical composition according to claim 18. wherein the semi-solid fat 1s

selected from mono-, di- and triglycerides.

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

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

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

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

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

comprising a co-surtactant.

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

the preceding claims.

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

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

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



A\

10

15

CA 02401857 2002-08-28
WO 01/66087 PCT/SE01/00466

26. A unit dosage form according to claim 25, wherein said capsule 1s a hard gelatine

capsule.

27. A unit dosage form according to claim 25, wherein said capsule 1s a soft gelatine

capsule.

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

claims 1-22 dissolved in water.

29. 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.

30. 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.
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