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Pharmaceutical Composition

The present invention relates to a pharmaceutical composition. In particular, it concerns a
pharmaceutical composition suitable for the oral administration of drug compounds which
are typically unstable in aqueous environments, and/or possess an unappealing taste or

sensaiion when swallowed.

It is estimated that about as much as 40% of all active substances identified by combinatorial
screening methods are challenging to formulate using conventional methodologies. This 18
typically due to factors such as low drug stability in the physical environment. In particular,
where a particular route of administration is favoured for a given active agent, e.g. for
administration to a specific patient population, such as children, it can often be difficult to

prepare an appropriate formulation.

To overcome such problems for active agents intended for oral administration, a number of
strategies have been developed, including tablet, capsule, and liquid dosage systems. For
active agents which are unstable in aqueous environments, liquid formulations typically
involve preparing oral emulsions (e.g. oil-in-water) of the active agent solubilised in an
appropriate solvent system. For example, US5929030 describes pharmaceutical
compositions in which drug compounds are completely -dissolved in an oil-based solvent

system and then combined with an aqueous solvent to form an oil-in-water oral

Alternatively, active agents may be suspended in an appropriate solvent system using
stabilising components such as surfactants. For example, US2005/0009908 describes
agueous-based formulations in which a drug nanoparticle is suspended in an agueous solvent

and stabilised by coating the nanoparticle with an oil-based solvent and various surfactants.

Oil-based suspensions have also been identified for injectable preparations.
WO2012/095438 describes oil-based suspensions comprising crystalline cephalosporin drug
compounds which have been uniformly crystallised by means of a diafiltration method

(cross-flow filtration) employing membrane filters.
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However, there is still a commercial need for pharmaceutical formulations in which a variety
of active agents can be made stable in a liquid environment, and stored for extended periods
of time. In particular, prior art formulations do not provide a simple means by which to
deliver active agents in particulate form having a reduced stability in the presence of aqueous
media. Furthermore, the prior art does not provide a composition which can also be used to
deliver active agents which are unpalatable or elicit an uncomfortable sensation in the mouth
and/or throat (e.g. burning sensation) when swallowed. These factors are particularty

important for liquid compositions intended for administration to children,

Accordingly, in a first aspect of the invention, there is provided a pourable pharmaceutical
composition suitable for oral administration, wherein the composition comprises at least one
pharmaceutically active agent in particulate form, dispersed within a ligud phase which
comprises one or more oils selected from mono-, di-, or triglycerides having one or more
short-, medium-, or long-chain fatty acid residues, and refined natural lipid oils, and up to

15% w/w water, based on the overall composition.

Surprisingly, it has been found that compositions of this type can be used to formulate active
agents which are otherwise unstable in liquid emvironments, especially in the presence of
water. The compositions exhibit excellent storage stability in accordance with ICH
{International Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human Use) guidelines, In addition, the compositions are appropriate

for active agenis which are pooriy soluble or enfirely insoiuble in water.

The terms "active agent," "drug" and "pharmaceutically active agent” as used herein refer to
a chemical material or compound which, when administered to an organism (human or
animal, preferably human), induces a desired pharmacological effect. Included in the
meaning of these terms are derivatives of the pharmaceutically active agent such as

pharmaceutically acceptable salts.

The terminology "% w/w" as used herein refers to the relative amount of a component in

terms of weight, based on the overall composition.
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The term "short-chain fatty acid residue" as used herein refers to linear or branched,
saturated or unsaturated aliphatic carboxylic acid residues having a carbon backbone of 1 to
3 carbon atoms. Suitable short-chain fatty acid residues include: formic acid; acetic acid,
propionic acid; butyric (butanoic) acid; isobutyric (2-methylbutanoic) acid; valeric

(pentanoic) acid; and isovaleric (3-methylbutanoic).

The term "medium-chain fatty acid residue" as used herein refers to linear or branched,
saturated or unsaturated (preferably saturated) aliphatic carboxylic acid residues having a
carbon backbone of 6 to 12 carbon atoms. Suitable medium-chain fatty acid residues
include: caproic (hexanoic) acid; caprylic (octanoic) acid; capric (decanoic) acid; and lauric
(dodecanoic) acid. Preferably, the medium-chain fatty acid residue refers to caprylic

(octanoic) acid and/or capric (decanoic) acid.

The term "long-chain fatty acid residue” as used herein refers to linear or branched, saturated
or unsaturated aliphatic carboxylic acid residues having a carbon backbone of 13 to 21
carbon atoms. Suitable long-chain fatty acid residues include: myristic (tetradecanoic) acid;
palmitic (hexadecanoic) acid; stearic (octadecanoic) acid; linoleic acid; and arachidic

{eicosanoic) acid.

The term "refined natural lipid oils”" as used herein refers to oils isolated/extracted from
natural sources which have been refined to remove impurities such as allergens. Such
refined oils may also be bleached and/or deodorised to remove any colouration and/or aroma
associated with the natural source. Refined oils may also be processed further by
hydrogenation to at least partially reduce the unsaturation in any unsaturated fats/oils which
are present. In addition, such oils may be fractionated to provide an oil having a defined
range of components, i.¢. a specific fraction of the original oil, such as an oil containing only
medium-chain fatty acid derivatives. Examples of refined natural lipid cils include coconut

oil, castor oil, palm kemel oil, and palm o1l (preferably coconut oil).

In a preferred embodiment, the liquid phase of the pharmaceutical composition comprises an
even lower level of water, such as up to 10% w/w water, up to 8% w/w water, up to 6% w/w
water, up to 5% w/w water, or up to 4% w/w water, based on the overall composition. More

preferably, the liquid phase comprises up to 2% w/w water, based on the overall
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composition. Most preferably, the liquid phase comprises essentially no water, or no
detectable amount of water, as determined by the well-known Karl Fischer method. Such
low levels of water are advantageous from a stability perspective, since it significantly
reduces the likelihood of degradation of the active agent and, in turn, the formation of
undesirable impurities. It is also beneficial from a regulatory perspective, since it reduces
the number of components in the composition, particularly the need for preservatives,
emulstfiers, solubilisers and surfactants that are typically required for agueous-based

COmMpOositions.

The water in the liquid phase may be free water or water bound to another component of the
liquid phase, or a combination of both. For example, bound water may be water held in
close association with another component of the liquid phase such as by electrostatic forces.
Preferably, the above preferred embodiments specifying upper limits of water refer to the
amount of free water in the pharmaceutical composition, since it is free water which poses a

potential stability problem for the active agent.

Also in relation to improved stability, it is preferable that the liquid phase of the
pharmaceutical composition is present as a single phase, This is particularly advantageous in
embodiments in which there is a low level of water in the composition, such as less than 2%
w/w water, based on the overall composition, or where essentially no water is present in the
composition and/or where no water has been added to the composition during production.

The amount of active agent in the pharmaceutical composition is not particularly limited. It
is preferable, nonetheless, that the at least one pharmaceutically active agent is present in a
concentration of 0.001% w/w to 5% w/w, based on the overall composition. More
preferably, for optimal stability of the composition, the at least one pharmaceutically active
agent 1s present in a concentration of (.1% w/w to 1% w/w, based on the overall

composition.

In one preferred embodiment, the liquid phase comprises at least one mono-, di-, or
triglyceride having one or more short-, medium-, or long-chain fatty acid residues. From
this subset of suitable oil components, mono-, di-, or triglycerides having one or more

medium-chain fatty acid residues are preferred, especially triglycerides. For example,
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triglycerides of medium-chain fatty acid residues (preferably linear, saturated aliphatic
carboxylic acid residues having a carbon backbone of 6 to 12 carbon atoms, more preferably
8 to 10 carbon atoms, e.g. CremerCOOR® MCT 60/40) have been found to be surprisingly
advantageous with regard to the long-term storage stability of the composition, and
particularly effective in terms of the bioavailability of the active agent. Triglycerides having

one or more short-, medium-, or long-chain fatty acid residues may also be preferred.

The oil component constitutes the major component of the pharmaceutical composition and
may be present in a concentration range of 1% w/w to 99% w/w, based on the overall
composition. Preferably, it is present in a concentration range of 10% w/w to 99% wi/w,
50% wiw to 99% w/iw, 70% wiw to 98% w/w, or 80% w/w to 98% w/w, based on the overall

composition.

In another embodiment, the liquid phase further comprises one or more hydrophilic liquid
components selected from glycerine, o-propylene glycol, B-propylene glycol, and
polyethylene glycol. The hydrophilic liquid component may also be present in a
concentration range of 1% w/w to 99% w/w, preferably 10% w/w to 99% w/w, 10% w/w to

70% wiw, or 10% w/iw to 50% w/w, based on the overall composition.

The active agent of the composition is present in a particulate form, and is dispersed (e.g.
suspended) within the oil. The particulate form can be crystalline or amorphous. Preferably,
the particulate form of the active agent is micronised to a desired particle size distribution
before incorporaiion in ihe cbmposition. Micronisation allows the particle size distribution
to be controlled such that the active agent is optimally dispersed within the oil. This

facilitates the preparation of a substantially homogenous liquid dispersion.

In a preferred embodiment, the active agent has an average particle size diameter in the
range of 2 nm to 1 um, such as 10 nm to 0.9 pm or 20 nm to 0.8 um. Most preferably, the
active agent has an average particle size diameter in the range of 100 nm to 0.5 ym. The
average particle size diameter preferably relates to the median particle size diameter, e.g.

D350, as determined by laser diffraction methods.
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Active ingredients for incorporation in the composition can be selected from a variety of
known classes of drugs or diagnostic agents, provided they are suitable for oral
administration and dispersion in the liquid phase. Active agents which are poorly soluble in
aqueous media are favoured, along with active agents possessing an unappealing taste and/or

uncomtfortable sensation when swallowed.

The expression "poorly soluble” as used herein refers to compounds which are not soluble in
< 250 mL of aqueous media over the range pH 1 to pH 7.5. This is in accordance with the

Biopharmaceutical Classification System (BCS).

Suitable active agents include, for example, analgesics, anti-inflammatory agents,
anthelmintics, anti-arrhythmic agents, antibiotics (including penicillin's), anticoagulants,
antidepressants, antidiabetic agents, antiepileptics, antthistamines, antthypertensive agents,
antimuscarinic agents, antimycobacterial agents, antineoplastic agents, Immunosuppressants,
antithyroid agents, antiviral agents, anxiolytic sedatives (hypnotics and neuroleptics),
astringents, beta-adrenoceptor blocking agents, blood products and substitutes, cardiac
inotropic agents, contrast media, corticosteroids, cough suppressants (expectorants and
mucolytics), diagnostic agents, diagnostic imagmg agents, diuretics, dopaminergics
(antiparkinsonian agents), haemostatics, immunological agents, lipid regulating agents,
muscle relaxants, parasympathomimetics, parathyroid calcitonin and biphosphonates,
prostaglanding, sex hormones (including steroids), anti-allergic agents, stimulants and

anoretics, sympathomimetics, thyroid agents, vasodilators, and xanthines.

More specifically, the at least one pharmaceutically active agent may be selected from
amlodipine, ampicillin, azithromycin, bendroflumethiazide, chlorpheniramine, cimetidine,
clarithromycin, dextromethorphan, diphenhydramine, erythromycin, gabapentin, ibuprofen,
methadone, n-acetyl-cysteine, a penicillin, pentobarbital, phenobarbital, phenylbutazone,
psuedoephedrine, ranitidine, roxithromycin, spironolactone and theophyiline, or

pharmaceutically acceptable salts thereof.

In a preferred embodiment, the at least ome pharmaceutically active agent 1s either

bendroflumethiazide or amlodipine, or a pharmaceutically acceptable salt thereof.
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The pharmaceutical composition may also comprise one or more pharmaceutically
acceptable excipients. The term "excipients” as used herem refers to substances other than
the pharmaceutically active agent which are included in the manufacturing process or are
contained in the finished pharmaceutical product dosage form. Excipients are classified by
the functions they perform in the pharmaceutical dosage form. For example, the
composition may contain one or more sweetening agents, anti-caking agents, surface active

agents (e.g. surfactants), viscosity-controlling agents, and/or anti-oxidants.

The composition may contain one or more sweetening agents for the purposes of making the
composition more palatable. Suitable sweetening agents include liquid components based on
sucralose, fructose, sorbitol, maltitol, aspartame, cyclamate, and saccharin. In terms of taste
in the pharmaceutical composition of the invention, and overall stability, sucralose is a
particularly preferred sweetening agent. Sweetening agents may be present in the
composition in an amount of up to 10% w/w, based on the overall composition, preferably

up to 5% wiw,

The composition may also comprise one or more anti-caking agents, Suitable anti-caking
agents include magnesium trisilicate, sodium aluminosilicate, calcium aluminosilicate,
polvdimethylsiloxanes, and colloidal silicon dioxides. In a preferred embodiment, the anti-
caking agent is one or more colloidal silicon dioxides, particularly anhydrous colloidal

siticon dioxides (e.g. Aerosil 200 and/or Aerosil 972, preferably Aerosil 200).

When the composiiion comprises essentially no water or no detectable amount of water, the
composition preferably comprises colloidal silicon dioxide. This is because the colloidal
silicon dioxide not only helps to provide a substantially homogenous hquid composition of
active agent, but is also particularly effective as a viscosity-increasing agent and as a

desiccant, i.e, it absorbs residual amounts of water in the composition.

The composition may also comprise one or more surface active agents, e.g. surfactants.
Suitable surface active agents include anionic, cationic, zwitterionic {ampholytic) and non-
tonic surfactants. Preferably, the surface active agent is a non-ionic surfactant, such as
polyoxyethylene hydrogenated castor oils type 40 and/or 60 and polysorbate 80. Such

surfactants are effective in stabilising the dispersion of the one or more active agents, and
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may be useful for providing a homogeneous dispersion (i.e. single phase) if the amount of
free water in the pharmaceutical composition exceeds trace levels, 2% w/w, 5% w/w, or 10%

w/w, based on the overall composition.

The anti-caking agent and the surfactant may be present in the composition in an amount of

up to 10% w/w, based on the overall composition, preferably up to 5% w/w.

In one preferred embodiment, the composition may comprise both an anti-caking agent and a
surfactant. However, it has been surprisingly found that the stability of the composition is

optimal in the absence of a surfactant.

Viscosity-controlling agents may also be present in the composition, where appropriate, in
order to provide the desired rheology. Suitable viscosity-controlling agents include colloidal
silicon dioxides, methyl-ethyl-propyl cellulose, ethyl cellulose, polyethyleneglycols, or
mixtures thereof. Preferably, the viscosity-controlling agent is a polyethyleneglycol.
Viscosity-controlling agents may be present in the composition in an amount of up to 5%

w/w, preferably in the range of 0.05% w/w to 3% w/w.

Stabilising or anti-oxidant agents, or combinations thereof, either from natural sources or
chemical/artificial sources, may also be present i the phaﬁ11aceutical composition of the
mmvention. Suitable agents include tocoferols, tocotrienols, retinol, retinal, and retinoic acid.
Lipophilic anti-oxidant agents selected from the above are preferred, such as tocoferols.
These agenis may be present in the composition in an amount of up to 10% w/w, preferably

in the range of 0.05% w/w to 8% w/w.

In a particularly preferred embodiment of the first aspect, the pourable pharmaceutical
composition comprises at least one micronised pharmaceutically active agent, suspended
within a liquid phase which comprises (preferable consists of) a triglyceride having one or
more medium chain fatty acids (preferably a triglyecenide of Cq.1; fatty acids, particularly Cq.
1o fatty acids such as capric and caprylic fatty acids), a sweetening agent (preferably
sucralose), and an anti-caking agent (preferably colloidal silicon dioxide), and wherein the
composition comprises essential no water (preferably no detectable amount of water). In this

embodiment, it is also preferable that the composition does not contain a surfactant.
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In a second aspect of the invention, there is provided a pharmaceutical composition

according to the first aspect, for use in therapy.

In a third aspect of the mvention, there is provided a process for preparing a pharmaceutical
composition according to the first aspect, the process comprising providing a liquid phase
which comprises one or more oils selected from mono-, di-, or triglycerides having one or
more short-, medium-, or long-chain fatty acids, and refined natural lipid oils, and up to 15%
w/w water, based on the overall composition, and homogeneously dispersing the at least one
pharmaceutically active agent in particulate form in the liquid phase. In particular, the one
or more active agents are micronised to the desired particle size distribution and

homogeneously suspended, by means of conventional techniques, in the Hquid phase.

It will be appreciated that the preferred embodiments of the first aspect of the invention also

apply to the second and third aspects.

The invention will now be described in more detail by way of example only.

Examples

Unless mdicated otherwise, parts are represented as parts by weight (w/w), temperature is
represented in degrees centigrade and pressure is at or near atmospheric pressure. All
components were obtained from commercial sources unless noted otherwise.

Comparative Example 1 - Bendroflumethiazide aqueous suspensions

Table 1 illustrates the results of an initial analysis on a bendroflamethiazide 2.5 mg/5 mL

agueous suspension batch against a placebo batch. Analysis was performed in accordance

with the relevant pharmacopeial monograph.
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Table 1 - Initial analysis of aqueous suspensions

Bendroflumethiazide Bendroflumethiazide
2.5 mg/5 mL suspension 2.5 mg/5 mL placebo
batch suspension batch

pH 4.65 4.63

Density (g/mL.) 1.0071 1.0065

Bendroflumethiazide 2.48 N.D.

(mg/5 mL)

Bendroflumethiazide 8% area of API peak N.D.

mmpurity A

Altizide N.D. N.D.

Sodium benzoate (mg/5 ml) | 10.77 9.81

N.D. = Not detected

Bendroflumethiazide impurity A = 4-amino-6-(trifluoromethyl)benzene-1,3-disulfonamide

The initial analysis clearly indicated an mcreased concentration of the bendroflumethiazide
impurity A at a suspension pH level of + 4.6. Given that literature studies have indicated
that agueous bendroflumethiazide suspensions set at a more acidic level can be beneficial to
limit the increase of impurity A, further studies were conducted at pH levels of 3 and 5 in
order to see if any improvements could be made. Tables 2 to 6 show the results from a
stability study on such suspension samples stored at 25°C/60%RH, 40°C/75%RH and 5°C
(RH = relative humidity).
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Table 2 - Bendroflumethiazide aqueous suspension stability at pH 3, stored at 25°C/60%RH

t=1 =2 =3 t=4 t=6 t=9 =12
week weeks | weeks | weeks | weeks | weeks | weeks
Bendroflumethiazide | 2.19 2.29 2.15 2.13 2.08 2.0 1.95
(mg/5 mL)
Bendroflumethiazide | N.D. 0.5% 1.20 2.05 2.32 3.80 4.84
impurity A
(% relative to API)
Sodium benzoate 9.75 9.70 9.81 9.75 9.64 8.73 .71
{mg/5 mL)
pH 3.0 3.1

Table 3 - Bendroflumethiazide aqueous suspension stability at pH 3, stored at 40°C/75%RH

t=1 t=2 =3 t=4
week weeks weeks weeks
Bendroflumethiazide 2.19 1.0 1.80 1.58
(mg/5 mL)
Bendroflumethiazide | N.D, 6.40 12.06 18.16
impurity A
(% relative to API)
Sodium benzoate 9.75 9.69 9.82 9.70
{mg/5 mL)
pH 3.0 3.1
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Table 3 - Bendroflumethiazide aqueous suspension stability at pH 3, stored at 5°C

=1 t=2 =3 t=4 t=12
week weeks weeks weeks weeks
Bendrofilumethiazide 219 2.29 2.15 2.13 2.12
{mg/5 mL)
Bendroflumethiazide N.D. 0.59 1.20 2.05 9.71
impurity A
(% relative to APT)
Sodium benzoate 9.75 9.70 9.81 9.75
(mg/5 ml.)
pH 3.0 3.1 2.0

Table 5 - Bendroflumethiazide aqueous suspension stability at pH 5, stored at 25°C/60%RH

t=1 =2 =3 =4
week weeks weeks weeks
Bendroflumethiazide 2.28 1.85 1.75 1.71
(mg/5 mL)
Bendroflumethiazide 0.89 8.10 12.17 13.13
impurity A
(% relative to API)
Sodium benzoate 10.18 10.05 10.09 10.02
(mg/5 mL)
pH 5.0 4.9
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Table 5 - Bendroflumethiazide aqueous suspension stability at pH 5, stored at 40°C/75%RH

13

=1 =2 =3 t=4
week weeks weeks weeks
Bendroflumethiazide 2.28 1.48 1.35 1.26
{mg/5 mL)
Bendroflumethiazide 0.89 2220 28.60 30.91
mpurity A
(% relative to AP)
Sodium benzoate 10.18 1.09 16.27 10.04
(mg/5 mL)
pH 5.0 5.0

The results show that bendroflumethiazide impurity A concentrations were observed in all
investigated samples, at all storage conditions and pH levels. The impurity A concentration
mereased during the stability study from the initial concentration in the prepared batch. Asa
result, it is clear that agueous suspensions are unsuitable for the preparation and storage of

such active agents.

Example | - Formulation for a Multi-dose Amlodipine 5Smg/5mL lipophilic suspension

Preparation:

In a pharmaceutical manufacturing process, 13.86 mg of amlodipine besylate (equal to 5 mg
amlodipine), comprising 0.15% by weight, was homogenised in 9,350 mg medium-chain
triglycerides, comprising 98.8% by weight. Subsequently, colloidal silicon dioxide 100mg,
comprising 1% by weight, was added. The homogenised suspension was analysed to be

stable and filled into amber glass bottles.
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Component Quantity (mg/5ml)
Amlodipine besylate micronised 6.93
Medium-chain triglyceride 4.675
(COOR MCT 60/40 EP)
Sucralose 1.25
Colloidal Silicon Dioxide (Aerosil 200) 5.0

Example 2 - Stability Studies of Multi-dose Amlodipine Smg/5ml lipophilic suspension

To evaluate the stability of the amlodipine Smg/5ml suspension of Example I in an
indicative 3 months stability and in-use stability study, a lab scale batch of the composition
was manufactured. The batch was filled in 150ml Amber (type III) glass bottles with a child
resistanit HDPE/LDPE closure, stored and analysed accordingly.

Study conditions:

The amlodipine 5mg/5ml batch was stored for 3 months at ICH storage conditions
25°C/60%RH and analysed. The in-use stability study was performed according to a pre-
defined sampling schedule on amlodipine Smg/5ml samples stored at 25°C/60%RH.

2.1 Indicative 3 months stability study

Analysis was performed with validated analytical methods allowing compliance to pre-
defined product specifications and limits for: amlodipine assay, related substances
(impurities), suspension appearance, HPLC & UV identity and 20°C relative density. The
samples pull point schedule for the 3 months stability study for ICH 25°C/60%RH condition

was set at t=0 and t=3months.

Results: Samples stored at 25°C/60%RH complied with amlodipine 5mg/5ml

analytical product specifications and limits.

2.2 In-use stability study
The 29 days in-use stability study was performed on amlodipine 5mg/5ml samples stored at

25°C/60%RH in month 3 of the study. Analysis was performed with validated methods
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according to pre-defined product specifications and limits for: amlodipine assay, related
substances (impurities), HPLC and UV identity, 20°C relative density and closure integrity
of the bottle cap.

In-use study sampling instructions: take 5mL of amlodipine 5mg/5ml suspension each day
with a preliminary plastic pipette, pull point sample analysis was set at 0, t=10 days, t=20
days and t=29 days.

The bottle closure integrity and amlodipine Smg/5ml suspension appearance was tested each
day for a period of 29 days. Bottle closure imtegrity was tested by twning the bottle upside

down for 10 seconds and a visual check if no leaking occurs.

Results: Analysed results complied with amlodipine Smg/5ml product specifications

and limits.

2.3 Physical Compaiibility Study

A 3 months compatibility study was performed on the amlodipine 5mg/5ml suspension. Test
article solutions were prepared on a lab scale, packed in amber sample bottles, and stored in
the dark at room temperature. The following test article solutions were prepared for
evaluation:

a) Amlodipine Smg/5ml suspension according to Example 1

b) Oil suspension of all inactive ingredients (i.e. containing no amlodipine)

Test parameters and results: Amlodipine 5mg/5ml suspensions were evaluated on

appearance of the suspension. The amlodipine 5mg/5m! suspensions were observed

and remained unchanged in the 3 months investigational stady.

Example 3 - Formulation for a Multi-dose Bendroflumethiazide 0.5mg/ml lipophilic

suspension

Preparation:
In a pharmaceutical manufacturing process, 0.5 mg of bendroflumethiazide, comprising

0.05% by weight, was homogenised in 9,233mg medium-chain triglycerides, comprising
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98.3% by weight. Subsequently, colloidal silicon dioxide 150mg, comprsing 1.6% by
weight, was added. The homogenised suspension was analysed to be stable and filled mto

amber glass bottles,

Component Quantity (mg/5Smi)
Bendroflumethiazide micronised 2.5
Medivm-chain triglyceride 4.617
(COOR MCT 60/40 EP)

Sucralose 1.30
Colloidal Silicon Dioxide (Aerosil 200) 7.50

Example 4 - Stability Studies of Multi-dose Bendroflumethiazide 2.5mg/5ml. Hpophilic

suspension

To evaluate the stability of the bendroflumethiazide 2.5mg/5ml formulation in an indicative
3 months stability and in-use stability study, a lab scale batch of the composition according
to Example 3 was mamufactured. The batch was filled in 150ml Amber (type III) glass
bottles with a child resistant HDPE/LLDPE closure, stored and analysed accordingly.

Study conditions:

The bendroflumethiazide 2.5mg/5ml baich was stored for 3 months at ICH storage
conditions 25°C/60%RH and analysed. The in-use stability study was performed according
to a pre-defined sampling schedule on bendroflumethiazide 2.5mg/5ml samples stored at

25°C/60%RH.

4.1 Indicative 3 months stability study

Analysis was performed with validated analytical methods allowing compliance to pre-
defined product specifications and limits for: bendroflumethiazide assay, related substances
(impurities), suspension appearance, HPLC identity and 20°C relative density. The samples
pull point schedule for the 3 months stability study for ICH 25°C/60%RH condition was set
at t=0 and t=3months.
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Results: Samples stored at 25°C/60%RH complied with bendroflumethiazide

2.5mg/5ml analytical product specifications and limits.

4.2 In-use stability study
The 29 days in-use stability study was performed on bendroflumethiazide 2.5mg/5mil
samples stored at 25°C/60%RH in month 3 of the study and analysed.

Analysis was performed with validated methods according to pre-defined product
specifications and limits for: bendroflumethiazide assay, related substances (impurities),

HPLC identity, 20°C relative density and closure integrity of the bottle cap.

In-use study sampling instructions: take SmL of bendroflumethiazide 2.5mg/5ml suspension
¢ach day with a preliminary plastic pipette, pull point sample analysis was set at t=0, =10
days, =20 days and t=29 days.

The bottle closure integrity and bendroflumethiazide 2.5mg/5ml suspension appearance was
tested each day for a period of 29 days. Bottle closure integrity was tested by turning the

bottle upside down for 10 seconds and a visual check if no leaking occurs

Results: Analysed results complied with bendroflumethiazide 2.5mg/5mi product

specifications and limits.

4.3 Physical Compatibility Study

A 3 months compatibility study was performed on the bendroflumethiazide 2.5mg/5mli
suspension. Test article solutions were prepared on a lab scale, packed in amber sample
bottles, and stored in the dark at room temperature. The following test article solutions were
prepared for evaluation:

a) Bendroflumethiazide 2.5mg/5ml suspension

b) Oil suspension of all inactive ingredients (i.e. containing no bendroflumethiazide)

Test parameters and results: Bendroftumethiazide 2.5mg/5ml suspensions were

evaluated on appearance of the suspension. The bendroflumethiazide 2.5mg/5ml
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suspensions were observed and remained unchanged in the 3 months investigational

study.
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Claims

A pourable pharmaceutical composition suitable for oral administration, wherein the
composition comprises at least one pharmaceutically active agent in particulate form,
dispersed within a liquid phase which comprises one or more oils selected from
mono-, di-, or triglycerides having one or more short-, medium-, or long-chain fatty
acid residues, and refined natural lipid oils, and up to 15% w/w water, based on the
overall composition.

The pharmaceutical composition according to claim 1, wherein the liquid phase
comprises up to 2% w/w water, based on the overall composition.

The pharmaceutical composition according to claim 1 or claim 2, wherein the liquid
phase comprises essentially no water.

The pharmaceutical composition according to any one of claims 1 to 3, wherein the
liquid phase is present as a single phase.

The pharmaceutical composition according to any preceding claim, wherein the at
least one pharmaceutically active agent 1s present in a concentration of 0.001% w/w
to 5% w/w, based on the overall composition.

The pharmaceutical composition according to claim 5, wherein the at least one
pharmaceutically active agent 1s present in a concentration of 0.1% w/w to 1% w/w,
based on the overall composition.

The pharmaceutical composition according to any preceding claim, wherein the
liquid phase further comprises one or more hydrophilic liquid components selected
from glycerine, a-propyliene giycol, B-propylene glycol, and polyethyiene giycol.

The pharmaceutical composition according to any preceding claim, wherein the
liquid phase comprises at least one mono-, di-, or triglyceride having one or more
medium-chain fatty acid residues.

The pharmaceutical composition according to claim 8, wherein the liquid phase
comprises at least one triglyceride of one or more medium-chain fatty acid residues.
The pharmaceutical composition according to any preceding claim, wherein the oil is
present in a concentration range of 1% w/w to 99% w/w, based on the overall
composition.

The pharmaceutical composition according to claim 10, wherein the oil is present in a

concentration range of 10% w/w to 99% w/w, based on the overall composition.
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The pharmaceutical composition according to any one of claims 7 to 11, wherein the
hydrophilic liquid component is present in a concentration range of 10% w/w to 99%
w/w, based on the overall composition.

The pharmaceutical composition according to any preceding claim, wherein the at
least one pharmaceutically active agent is micronised.

The pharmaceutical composition according to any preceding claim, wherein the at
least one pharmaceutically active agent has a particle size diameter in the range of 2
nm to 1 wm,

The pharmaceutical composition according to claim 14, wherein the at least one
pharmaceutically active agent has a particle size diameter in the range of 100 nm to
0.5 um.

The pharmaceutical composition according to any preceding claim, wherein the at
least one pharmaceutically active agent is selected from amlodipine, ampicillin,
azithromycin, bendroflumethiazide, chlorpheniramine, cimetidine, clarithromycin,
dextromethorphan, diphenhydramine, erythromycin, gabapentin, ibuprofen,
methadone, n-acetyl-cysteine, a penicillin, pentobarbital, phenobarbital,
phenylbutazone, psuedoephedrine, ranitidine, roxithromycin, spironolactone and
theophylline, or a pharmaceutically acceptable salt thereof.

The pharmaceutical composition according to claim 16, wherein the at least one
pharmaceutically active agent is bendroflumethiazide, or a pharmaceutically
acceptable salt thereof.

The pharmaceutical composition according to claim 16, wherein the at least one
pharmaceutically active agent 1s amlodipine, or a pharmaceutically acceptable salt
thereof.

The pharmaceutical composition according to any preceding claim, wherem the
composition further comprises an anti-caking agent.

The pharmaceutical composition according to claim 19, wherein the anti-caking
agent is colloidal silicon dioxide.

A pharmaceutical composition according to any preceding claim, for use i therapy.
A process for preparing a pharmaceutical composition according to any one of claims
1 to 20, the process comprising providing a liquid phase which comprises one or
more oils selecied from mono-, di-, or triglycerides having one or more short-,

medium-, or long-chain fatty acid residues, and refined natural lipid oils, and up to
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15% w/w water, based on the overall composition, and homogeneously dispersing

the at least one pharmaceutically active agent in particulate form in the liquid phase.



