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Stable Aqueous Suspension 

 

The present invention relates to a novel aqueous 

pharmaceutical suspension for homogeneously suspend ing at 5 

least one non-steroidal anti-inflammatory drug, a m ethod of 

their production and their use in the treatment of disease, 

especially inflammatory diseases in humans and anim als. 

 

Numerous pharmaceutically acceptable liquid suspens ions are 10 

known in the art. Such suspensions are liquid syste ms having 

solid particles dispersed substantially throughout.  

 

A common problem associated with liquid dosage form s, such 

as liquid suspensions, is the often disagreeable ta ste of a 15 

drug that manifests itself when the drug is in the liquid 

dosage form.  

 

The prior art has shown extensive use of one or a 

combination of different flavouring methodologies t o mask 20 

the unpleasant taste of drugs. For example, a flavo ur can be 

selected that complements the taste of the preparat ion, or a 

flavour with a longer intensity and stronger taste than the 

drug can be used. High levels of sweetening agents are often 

used to overwhelm bitterness with sweetness. The ta ste buds 25 

may also be anesthetized by menthol or mint flavour s.  

 

EP-A-1,066,029 (Metacam TM) describes a complicated 

suspension for non-steroidal anti-inflammatory drug s that 

requires the presence of about 0.1 to about 5% by w eight of 30 

a highly dispersed silicon dioxide and about 0.05 t o about 

Stable Aqueous Suspension The present invention relates to a novel
aqueous 5 pharmaceutical suspension for homogeneously suspending at
least one non-steroidal anti-inflammatory drug, a method of their
production and their use in the treatment of disease, especially
inflammatory diseases in humans and animals. 10 Numerous
pharmaceutically acceptable liquid suspensions are known in the art.
Such suspensions are liquid systems having solid particles dispersed
substantially throughout. A common problem associated with liquid
dosage forms, such 15 as liquid suspensions, is the often disagreeable
taste of a drug that manifests itself when the drug is in the liquid dosage
form. The prior art has shown extensive use of one or a 20 combination of
different flavouring methodologies to mask the unpleasant taste of drugs.
For example, a flavour can be selected that complements the taste of the
preparation, or a flavour with a longer intensity and stronger taste than the
drug can be used. High levels of sweetening agents are often 25 used to
overwhelm bitterness with sweetness. The taste buds may also be
anesthetized by menthol or mint flavours. EP-A-1,066,029 (Metacam114)
describes a complicated suspension for non-steroidal anti-inflammatory
drugs that 30 requires the presence of about 0.1 to about 5% by weight of
a highly dispersed silicon dioxide and about 0.05 to about  2% by weight
of a hydrophilic polymer. The suspension can further comprise a
flavouring agent and/or a sweetener. EP-A-1,520,578 further describes
another suspension system 5 for pharmaceuticals that comprises xanthan
gum, a swelling agent, such as pregelatinised starch, a surfactant such as
polyoxyethylene sorbitan monooleate, an amino polycarboxylic acid or salt
thereof such as ethylenediaminetetraacetic acid (EDTA), and optionally a
nucleation inhibitor, such as 10 polyvinylpyrrolidone. Taste modifying
agents, such as sugars, artificial sweetener, flavouring agents and
mixtures thereof, can also be present and generally comprise 25 to 50%
by weight of the total composition. 
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2% by weight of a hydrophilic polymer. The suspensi on can 

further comprise a flavouring agent and/or a sweete ner. 

 

EP-A-1,520,578 further describes another suspension  system 

for pharmaceuticals that comprises xanthan gum, a s welling 5 

agent, such as pregelatinised starch, a surfactant such as 

polyoxyethylene sorbitan monooleate, an amino polyc arboxylic 

acid or salt thereof such as ethylenediaminetetraac etic acid 

(EDTA), and optionally a nucleation inhibitor, such  as 

polyvinylpyrrolidone. Taste modifying agents, such as 10 

sugars, artificial sweetener, flavouring agents and  mixtures 

thereof, can also be present and generally comprise  25 to 

50% by weight of the total composition. 

 

WO-A-2006/061351 further describes a suspension com prising 15 

meloxicam suspended in an aqueous glycerol mixture,  a 

thickening agent, one or more taste modifying agent s and a 

buffer system for maintaining the pH in a range fro m 2 to 4, 

wherein the suspension is free or essentially free of 

silicon dioxide. 20 

 

As outlined above, the suspensions known in the art  all rely 

on the presence of taste modifying agents such as b ulk 

sweeteners, intense sweeteners, flavouring agents a nd 

mixtures thereof to mask the unpleasant taste of th e drugs.  25 

 

It has now been surprisingly found that a stable aq ueous 

pharmaceutical suspension comprising a non-steroida l anti-

inflammatory drug, an aqueous buffer system, xantha n gum, 

polyvinyl pyrrolidone and glycerol which is free fr om 30 

complex excipients such as pregelatinised starch, 

polyoxyethylene sorbitan monooleate, amino polycarb oxylic 

15 WO-A-2006/061351 further describes a suspension comprising
meloxicam suspended in an aqueous glycerol mixture, a thickening agent,
one or more taste modifying agents and a buffer system for maintaining
the pH in a range from 2 to 4, wherein the suspension is free or essentially
free of 20silicon dioxide. As outlined above, the suspensions known in the
art all rely on the presence of taste modifying agents such as bulk
sweeteners, intense sweeteners, flavouring agents and 25 mixtures
thereof to mask the unpleasant taste of the drugs. It has now been
surprisingly found that a stable aqueous pharmaceutical suspension
comprising a non-steroidal anti-inflammatory drug, an aqueous buffer
system, xanthan gum, 30 polyvinyl pyrrolidone and glycerol which is free
from complex excipients such as pregelatinised starch, polyoxyethylene
sorbitan monooleate, amino polycarboxylic  acid like EDTA,
microcrystalline cellulose, hydroxypropylmethyl cellulose, silicon dioxide
and taste modifying agents selected from the group consisting of bulk
sweeteners, intense sweeteners, flavouring agents and 5 mixtures thereof
can successfully mask the unpleasant taste of the drug that is present
whilst maintaining stability over a long period of time and avoiding
sedimentation of the non-steroidal anti-inflammatory drug. 10 Hence
according to the present invention there is provided an aqueous
pharmaceutical suspension comprising: (i) at least one non-steroidal
anti-inflammatory drug; (ii) an aqueous buffer system; (iii) xanthan gum;
15(iv) polyvinyl pyrrolidone; and (v) glycerol wherein the suspension is
free from pregelatinised starch, amino polycarboxylic acid, microcrystalline
cellulose, hydroxypropylmethyl cellulose, polyoxyethylene sorbitan 
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acid like EDTA, microcrystalline cellulose, 

hydroxypropylmethyl cellulose, silicon dioxide and taste 

modifying agents selected from the group consisting  of bulk 

sweeteners, intense sweeteners, flavouring agents a nd 

mixtures thereof can successfully mask the unpleasa nt taste 5 

of the drug that is present whilst maintaining stab ility 

over a long period of time and avoiding sedimentati on of the 

non-steroidal anti-inflammatory drug. 

 

Hence according to the present invention there is p rovided 10 

an aqueous pharmaceutical suspension comprising: 

(i) at least one non-steroidal anti-inflammatory dr ug; 

 (ii) an aqueous buffer system; 

 (iii) xanthan gum; 

 (iv) polyvinyl pyrrolidone; and  15 

(v) glycerol 

wherein the suspension is free from pregelatinised starch, 

amino polycarboxylic acid, microcrystalline cellulo se, 

hydroxypropylmethyl cellulose, polyoxyethylene sorb itan 

monooleate, silicon dioxide and taste modifying age nts 20 

selected from the group consisting of bulk sweetene rs, 

intense sweeteners, flavouring agents and mixtures thereof. 

 

The present invention further provides a process fo r the 

manufacture of the aqueous suspension as defined in  any one 25 

of the preceding claims, comprising the following s teps: 

 (i) dissolution of polyvinyl pyrrolidone in water;  

 (ii) dispersal of the non-steroidal anti-inflammat ory 

drug in glycerol and in the polyvinyl pyrrolidone o f step 

(i); 30 

 (iii) addition of xanthan gum to steps (i) and/or (ii); 

 (iv) making to volume with the addition of water; and 

20 monooleate, silicon dioxide and taste modifying agents selected from
the group consisting of bulk sweeteners, intense sweeteners, flavouring
agents and mixtures thereof. The present invention further provides a
process for the 25 manufacture of the aqueous suspension as defined in
any one of the preceding claims, comprising the following steps:           (i)
dissolution of polyvinyl pyrrolidone in water;           (ii) dispersal of the
non-steroidal anti-inflammatory drug in glycerol and in the polyvinyl
pyrrolidone of step 30(i);         (v) mixing to bring the non-steroidal
anti-inflammatory drug into a stable suspension. In a preferred
embodiment the non-steroidal anti- 5 inflammatory drug is micronised
prior to being introduced in step (i) and/or (ii).    In a further preferred
embodiment paddle mixing is used in step (v) to bring the non-steroidal
anti-inflammatory drug 10into a stable suspension. The present invention
provides the stable aqueous pharmaceutical for use as a medicament. 15
The present invention provides the use of the stable aqueous
pharmaceutical suspension for the treatment of inflammatory or infectious
diseases in humans and animals. The present invention further provides
the use of the stable 20 aqueous pharmaceutical suspension for the
manufacture of a medicament for the treatment of inflammatory or
infectious diseases in humans and animals. Brief Description of the
Figure: 25 Figure 1 shows the mean plasma levels of meloxicam in dogs
following oral administration at a dose rate of 0.2 mg meloxicam/kg
bodyweight on 1 occasion. 
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 (v) mixing to bring the non-steroidal anti-inflamm atory 

drug into a stable suspension. 

 

In a preferred embodiment the non-steroidal anti-

inflammatory drug is micronised prior to being intr oduced in  5 

step (i) and/or (ii). 

 

In a further preferred embodiment paddle mixing is used in 

step (v) to bring the non-steroidal anti-inflammato ry drug 

into a stable suspension.  10 

 

The present invention provides the stable aqueous 

pharmaceutical for use as a medicament. 

 

The present invention provides the use of the stabl e aqueous 15 

pharmaceutical suspension for the treatment of infl ammatory 

or infectious diseases in humans and animals. 

 

The present invention further provides the use of t he stable 

aqueous pharmaceutical suspension for the manufactu re of a 20 

medicament for the treatment of inflammatory or inf ectious 

diseases in humans and animals. 

 

Brief Description of the Figure: 

 25 

Figure 1 shows the mean plasma levels of meloxicam in dogs 

following oral administration at a dose rate of 0.2  mg 

meloxicam/kg bodyweight on 1 occasion. 

 

For purposes of this invention, a suspension means a liquid 30 

system having solid particles dispersed substantial ly 

throughout. A suspension does not encompass emulsio ns which 

30 For purposes of this invention, a suspension means a liquid system
having solid particles dispersed substantially throughout. A suspension
does not encompass emulsions which  are meant to describe liquids
suspended within liquid carriers or syrup formulations containing
substantially fully dissolved pharmaceutical actives. As used herein, a
"particle" may be a crystal, a granule, an agglomerate, or 5 any
undissolved solid material. At least 90% of the particles, preferably
between 95 to 98% of the particles, have an equivalent diameter of less
than 10 microns. The particle size is measured by laser diffraction. 10 One
or more non-steroidal anti-inflammatory drugs can be selected from the
group comprising of salicylates such as aspirin, methyl salicylate,
Diflunisal and amoxiprin; acetaminophen; arylalkanoic acids such as
diclofenac, indomethacin and sulindac; propionic acid derivatives
15(profens) such as ibuprofen, carprofen, naproxen and ketoprofen;
N-Arylanthranilic acids (fenamic acid derivatives) such as mefanamic acid,
meclofenamic acid and flufenamic acid; oxicams such as piroxicam,
sudoxicam, isoxicam and meloxicam; coxibs such as celecoxib, rofecoxib,
20 valdecoxib, parecoxib and etoricoxib; sulphonanilides such as
nimesulide; and non-steroidal anti-inflammatory drugs that have both
cyclo-oxygenase (II) and lipooxygenase inhibition properties such as
tepoxalin and mixtures thereof. 25 The non-steroidal anti-inflammatory
drug is preferably an oxicam, a propionic acid derivative or mixtures
thereof. More preferably the non-steroidal anti-inflammatory drug is
meloxicam, piroxicam, carprofen, ibuprofen, ketoprofen or 30 mixtures
thereof, more preferably meloxicam or carprofen and most preferably
meloxicam.  At least 90% of the particles of the non-steroidal
anti-inflammatory drug, preferably between 95 to 98% of the particles,
have an equivalent diameter of less than 10 microns. The particle size is
measured by laser diffraction. 5 The particles of the non-steroidal
anti-inflammatory drug having an equivalent diameter of less than 10
microns can be obtained for example by micronisation or by milling. 
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are meant to describe liquids suspended within liqu id 

carriers or syrup formulations containing substanti ally 

fully dissolved pharmaceutical actives. As used her ein, a 

"particle" may be a crystal, a granule, an agglomer ate, or 

any undissolved solid material. At least 90% of the  5 

particles, preferably between 95 to 98% of the part icles, 

have an equivalent diameter of less than 10 microns . The 

particle size is measured by laser diffraction.  

 

One or more non-steroidal anti-inflammatory drugs c an be 10 

selected from the group comprising of salicylates s uch as 

aspirin, methyl salicylate, Diflunisal and amoxipri n; 

acetaminophen; arylalkanoic acids such as diclofena c, 

indomethacin and sulindac; propionic acid derivativ es 

(profens) such as ibuprofen, carprofen, naproxen an d 15 

ketoprofen; N-Arylanthranilic acids (fenamic acid 

derivatives) such as mefanamic acid, meclofenamic a cid and 

flufenamic acid; oxicams such as piroxicam, sudoxic am, 

isoxicam and meloxicam; coxibs such as celecoxib, r ofecoxib, 

valdecoxib, parecoxib and etoricoxib; sulphonanilid es such 20 

as nimesulide; and non-steroidal anti-inflammatory drugs 

that have both cyclo-oxygenase (II) and lipooxygena se 

inhibition properties such as tepoxalin and mixture s 

thereof.  

 25 

The non-steroidal anti-inflammatory drug is prefera bly an 

oxicam, a propionic acid derivative or mixtures the reof. 

More preferably the non-steroidal anti-inflammatory  drug is 

meloxicam, piroxicam, carprofen, ibuprofen, ketopro fen or 

mixtures thereof, more preferably meloxicam or carp rofen and 30 

most preferably meloxicam. 

 

Preferably the particles are obtained by micronisation. 10 The meloxicam
is preferably meloxicam with 95 to 99% of particles having an equivalent
diameter less than about 10 micron. Even more preferably the meloxicam
particles having an equivalent diameter less than about 10 microns are
obtained by micronisation. 15 The amount of non-steroidal
anti-inflammatory drug present in the suspension should be sufficient to
provide a therapeutic amount of the active and a convenient dosage unit.
Accordingly, the at least one non-steroidal anti- 20 inflammatory drug can
be present in an amount of from about 0.1 to about 5% w/v of the
suspension, preferably about 0.1 to about 2.5% w/v of the suspension,
even more preferably about 0.1% to about 0.5% of the suspension, and
most preferably in an amount of about 0.15% w/v of the 25suspension.
The non-steroidal anti-inflammatory drug can also be used in combination
with other drugs such as but not limited to antimicrobials, antibiotics,
antivirals, anti-ulcer/anti- 30 acid agents and anti-cancer agents or a
combination thereof.  The non-steroidal anti-inflammatory drug(s) are
present in a "unit dose volume" of the aqueous suspension in a
therapeutically effective amount, which is in an amount that produces the
desired therapeutic response upon oral 5 administration. In determining
such amounts, the particular non-steroidal anti-inflammatory drug(s) being
administered, the bioavailability characteristics of the non-steroidal
anti-inflammatory drug , the dose regime, the age and weight of the
recipient, and other factors must be considered, as 10 known in the art. As
used herein a "unit dose volume" of the aqueous suspension is a
convenient volume for dosing the product to a recipient. The dosing
directions instruct the recipient to take amounts that are multiples of the
unit dose depending on for example the age or weight of the 15 recipient.
Typically the unit dose volume of the suspension will contain an amount of
non-steroidal anti-inflammatory drug that is therapeutically effective for the
smallest patient. For example, suitable unit dose volumes may include
0.2mg non-steroidal anti-inflammatory drug/kg body weight. 
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At least 90% of the particles of the non-steroidal anti-

inflammatory drug, preferably between 95 to 98% of the 

particles, have an equivalent diameter of less than  10 

microns. The particle size is measured by laser dif fraction. 

The particles of the non-steroidal anti-inflammator y drug 5 

having an equivalent diameter of less than 10 micro ns can be 

obtained for example by micronisation or by milling . 

Preferably the particles are obtained by micronisat ion. 

 

The meloxicam is preferably meloxicam with 95 to 99 % of 10 

particles having an equivalent diameter less than a bout 10 

micron. Even more preferably the meloxicam particle s having 

an equivalent diameter less than about 10 microns a re 

obtained by micronisation. 

 15 

The amount of non-steroidal anti-inflammatory drug present 

in the suspension should be sufficient to provide a  

therapeutic amount of the active and a convenient d osage 

unit. Accordingly, the at least one non-steroidal a nti-

inflammatory drug can be present in an amount of fr om about 20 

0.1 to about 5% w/v of the suspension, preferably a bout 0.1 

to about 2.5% w/v of the suspension, even more pref erably 

about 0.1% to about 0.5% of the suspension, and mos t 

preferably in an amount of about 0.15% w/v of the 

suspension.  25 

 

The non-steroidal anti-inflammatory drug can also b e used in 

combination with other drugs such as but not limite d to 

antimicrobials, antibiotics, antivirals, anti-ulcer /anti-

acid agents and anti-cancer agents or a combination  thereof. 30 

 

20 The suspension can be dispensed from a suspension dispenser. The
suspension is preferably foam free during dispensation from a suspension
dispenser. 25 The pH of the suspension should range from about 3.5 to
about 5, preferably from about 3.8 to about 4.2 and most preferably the
pH of the suspension will be about 4. The suspension is buffered to
maintain the pH of the suspension in the desired pH range. Suitable
buffers that are not 30 chemically reactive with the other ingredients may
be present in an amount sufficient to provide the desired degree of pH
buffering. Preferably the buffer is a sodium  orthophosphate buffer or a
citrophosphate buffer and most preferably the buffer is a sodium
orthophosphate buffer. The buffers can be present in an amount of from
about 1 to 5 about 4% w/v of the suspension, more preferably in an
amount of from about 1.5 to about 2.5 % w/v of the suspension. Xanthan
gum is a high molecular weight natural carbohydrate, specifically a
polysaccharide. The xanthan gum is a 10 viscosity increasing agent.
Examples of suitable xanthan gums that can be used in the suspension
include Rhodigel 801m, Keltrollm, Keltrollm F, Keltrollm I, Keltrollm IF,
Keltrol/m 1000 and Merezanlm. Rhodigel 80/14 is preferred. 15 The
xanthan gum can be present in an amount from about 0.25 to about 1%
w/v of the suspension, preferably from about 0.4 to 0.75% w/v and most
preferably in an amount of about 0.4% w/v of the suspension. 20 The
suspension includes polyvinyl pyrrolidone and glycerol. The polyvinyl
pyrrolidone is acting as a dispersant and the glycerol as a vehicle density
increaser. The polyvinyl pyrrolidone can be present in an amount of
25from about 0.5 to about 10% w/v of the suspension, preferably from
about 0.5 to 3.5 % w/v of the suspension and most preferably in an
amount of from about 1 to about 2.2% w/v of the suspension. 
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The non-steroidal anti-inflammatory drug(s) are pre sent in a 

"unit dose volume" of the aqueous suspension in a 

therapeutically effective amount, which is in an am ount that 

produces the desired therapeutic response upon oral  

administration. In determining such amounts, the pa rticular 5 

non-steroidal anti-inflammatory drug(s) being admin istered, 

the bioavailability characteristics of the non-ster oidal 

anti-inflammatory drug , the dose regime, the age a nd weight 

of the recipient, and other factors must be conside red, as 

known in the art. As used herein a "unit dose volum e" of the 10 

aqueous suspension is a convenient volume for dosin g the 

product to a recipient. The dosing directions instr uct the 

recipient to take amounts that are multiples of the  unit 

dose depending on for example the age or weight of the 

recipient. Typically the unit dose volume of the su spension 15 

will contain an amount of non-steroidal anti-inflam matory 

drug that is therapeutically effective for the smal lest 

patient. For example, suitable unit dose volumes ma y include 

0.2mg non-steroidal anti-inflammatory drug/kg body weight. 

 20 

The suspension can be dispensed from a suspension d ispenser. 

The suspension is preferably foam free during dispe nsation 

from a suspension dispenser. 

 

The pH of the suspension should range from about 3. 5 to 25 

about 5 , preferably from about 3.8 to about 4.2 and most 

preferably the pH of the suspension will be about 4 . The 

suspension is buffered to maintain the pH of the su spension 

in the desired pH range. Suitable buffers that are not 

chemically reactive with the other ingredients may be 30 

present in an amount sufficient to provide the desi red 

degree of pH buffering. Preferably the buffer is a sodium 

to about 30% w/v of the suspension and most preferably in an amount of
about 15% w/v of the suspension. Inc sus-densions may also contain one
or more of the 5 following additives: -greservatives, colourings, wetting
agents, surfactants and electro Preservatives that can be used in the
suspensions ncJude benzo,c acid and its pnarrnaceutcaiLiv acceptable
saisuch 10 as sodium benzoate; sorbic acid andceuticam acceptabsadts,
sucii as potassiam sorbate; a.arabens (such as E?propyl. ang butyl
p-hygro benzoic acids esters). Sodium benzoate is the preferred
rpreservative. 15 The preservative can be present in an amount of from
about 0.0about 0.5% w/v of the suspension, preferably about 0.1 to about
0.3%of the subpension and. m.ost rcneferably in an amount of about.
o.:15% wiv of the susbensior 20 Colouring agents may alio he licorporared
in the suspens-dn to provide an appealing colour to the suspension. The
colouring agents should be selected to avoid chemical incompatibilities
with the other ingredients in the 25suspension. Exanm es of suitable
colouring agents inciude 
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orthophosphate buffer or a citrophosphate buffer an d most 

preferably the buffer is a sodium orthophosphate bu ffer.  

 

The buffers can be present in an amount of from abo ut 1 to 

about 4% w/v of the suspension, more preferably in an amount 5 

of from about 1.5 to about 2.5 % w/v of the suspens ion.  

 

Xanthan gum is a high molecular weight natural carb ohydrate, 

specifically a polysaccharide. The xanthan gum is a  

viscosity increasing agent. Examples of suitable xa nthan 10 

gums that can be used in the suspension include Rho digel 

80TM, Keltrol TM, Keltrol TM F, Keltrol TM T, Keltrol TM TF, 

Keltrol TM 1000 and Merezan TM. Rhodigel 80 TM is preferred.  

  

The xanthan gum can be present in an amount from ab out 0.25 15 

to about 1% w/v of the suspension, preferably from about 0.4 

to 0.75% w/v and most preferably in an amount of ab out 0.4% 

w/v of the suspension. 

 

The suspension includes polyvinyl pyrrolidone and g lycerol. 20 

The polyvinyl pyrrolidone is acting as a dispersant  and the 

glycerol as a vehicle density increaser.  

 

The polyvinyl pyrrolidone can be present in an amou nt of 

from about 0.5 to about 10% w/v of the suspension, 25 

preferably from about 0.5 to 3.5 % w/v of the suspe nsion and 

most preferably in an amount of from about 1 to abo ut 2.2% 

w/v of the suspension.  

 

The glycerol can be present in an amount of from ab out 0.5 30 

to about 50% w/v of the suspension, preferably from  about 10 

FD&C Red #40, FD&C BJue #1 and FD&C Red #:3. wett ig agentsmay be
present incii co&',hate or docusate sodium.  - 10 - Exam i_s ot
...urfactamay sorbitan oieate ester or u oiyoxyethyiene sorbitan catty acid
esgefs, 5 Examples of electrolytes whHch may be present chlor De,
potassium chloride or sodun bicarbogg de sodium  a preferred erbodim -
the stable aqueous pharmaceutical suspension is rte-Dared by
micronising the non-steroidal 102amaratory drug and then dispersing the
micrbhissed nbn-ct. oidal ant -inflammatory druc in g.Lycero.i pyrmolicbne
is di Jolved in water to which the xanthan gbm is added. This 15 then
stirred untii comuiete disrersion attained. The non-steroHdal
anti-HnflarmLatofy drug is then 15 added to the Polyvinyl
Pyrroiidone/ranthan gum. mix. To this aqueous buffer and aqueous
sodium benzoate are added followed by water q.s. to 100%. The
suspensions can he usen the teatment of humans and 
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to about 30% w/v of the suspension and most prefera bly in an 

amount of about 15% w/v of the suspension.  

 

The suspensions may also contain one or more of the  

following additives: preservatives, colourings, wet ting 5 

agents, surfactants and electrolytes.  

 

Preservatives that can be used in the suspensions i nclude 

benzoic acid and its pharmaceutically acceptable sa lts, such 

as sodium benzoate; sorbic acid and its pharmaceuti cally 10 

acceptable salts, such as potassium sorbate; and pa rabens 

(such as methyl, ethyl, propyl and butyl p-hydroxyb enzoic 

acids esters). Sodium benzoate is the preferred 

preservative. 

 15 

The preservative can be present in an amount of fro m about 

0.02 to about 0.5% w/v of the suspension, preferabl y about 

0.1 to about 0.3% w/v of the suspension and most pr eferably 

in an amount of about 0.15% w/v of the suspension. 

 20 

Colouring agents may also be incorporated in the su spension 

to provide an appealing colour to the suspension. T he 

colouring agents should be selected to avoid chemic al 

incompatibilities with the other ingredients in the  

suspension. Examples of suitable colouring agents i nclude 25 

FD&C Red #40, FD&C Blue #1 and FD&C Red #33. 

 

Examples of wetting agents which may be present inc lude 

sodium lauryl sulphate or docusate sodium. 

 30 

20 animals against disease. In partiouiarthe suspensions can be used
against. inflammatosease s such as arthritis or infectious disea2es lihe
those of the respiratory tract where inflammation plays a major part in the
disease pathology. 25 The invention will now be described with respect to
the following examples. The examples are not inended to be limiting of the
scope of the present invention but read in conjunction with the detailed
and general description above, 30 provide further understanding of the
present invention and  )i proce, suspensions of the irivertion. Example 1  5
The composition of the suspension of the current inven proNaLb4e.1 in
Table    Table 1: Concentration of excipients and active content as a 10 %
of the w/v of Meloxicam suspensions Example la and Example lb
ExdpientandActive content Example la(%VWV) Example lb (% w/v)
Me:oxicarn (rnicronised) 0.15 



 - 10 - 
 
 
Examples of surfactants which may be present includ e 

sorbitan oleate ester or polyoxyethylene sorbitan f atty acid 

esters. 

 

Examples of electrolytes which may be present inclu de sodium 5 

chloride, potassium chloride or sodium bicarbonate.   

 

In a preferred embodiment the stable aqueous pharma ceutical 

suspension  is prepared by micronising the non-steroidal 

anti-inflammatory drug and then dispersing the micr onised 10 

non-steroidal anti-inflammatory drug in glycerol. P olyvinyl 

pyrrolidone is dissolved in water to which the xant han gum 

is added. This is then stirred until complete dispe rsion is 

attained. The non-steroidal anti-inflammatory drug is then 

added to the Polyvinyl Pyrrolidone/xanthan gum mix.  To this 15 

aqueous buffer and aqueous sodium benzoate are adde d 

followed by water q.s. to 100%.  

 

The suspensions can be used in the treatment of hum ans and 

animals against disease. In particular the suspensi ons can 20 

be used against inflammatory diseases such as arthr itis or 

infectious diseases like those of the respiratory t ract 

where inflammation plays a major part in the diseas e 

pathology.  

 25 

The invention will now be described with respect to  the 

following examples. The examples are not intended t o be 

limiting of the scope of the present invention but read in 

conjunction with the detailed and general descripti on above, 

provide further understanding of the present invent ion and 30 

0.15 Sodium benzoate 0.15 0.15 G:ycerol 15.0 15.0 PVP 1.0 2.2 Rhodlgel
80'y 04 04 Purified water q.s. to 100 100 Buffered to a pH of 4 
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an outline of a preferred process for preparing the  

suspensions of the invention. 

 

Example 1  

 5 

The composition of the suspension of the current in vention 

is provided in Table 1.  

 
Table 1: Concentration of excipients and active content as a 
% of the w/v of Meloxicam suspensions Example 1a and Example 10 
1b  
 
Excipient and Active 

content 

Example 1a (% w/v) Example 1b (% w/v) 

Meloxicam (micronised)     0.15 0.15 

Sodium benzoate          0.15 0.15 

Glycerol                         15.0 15.0 

PVP                       1.0 2.2 

Rhodigel 80TM                     0.4 0.4 

Purified water q.s. to   100 100 

Buffered  to a pH of 4 to a pH of 4 

Manufacture Process 

Method for 2L batch: 

 15 

1)  Micronisation of meloxicam. 

2) Add 20g of polyvinyl pyrrolidone to 1.5L purifie d water 

and stir until dissolved. 

3) Add 8g xanthan gum to (2) and stir until complet ely 

dispersed. 20 

toapHof4  Manufacture Process Method For 21. batch: 15 Micronlsat "f)
aAdd 20folyvnyl pyrrt oe  - 12 - 4)A!:iciTh p..Lcrcnj.sei meof to 30Oc
gJ.vcEroJ. and disperse by mixinga high shear M. Addto (3) and
dis-degse with hiqh shear dHxeg.            Add the correct weight of buffer
salts to 110m1 5 uurrfied water and stir until dizsolved. Add (6) to (5) and
mix. :Medic pH is in the range of from about 3.5 to about  cb.5. -Dilute to 
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4) Add 3g micronised meloxicam to 300g glycerol and  

disperse by mixing with a high shear mixer. 

5) Add (4) to (3) and disperse with high shear mixe r. 

6) Add the correct weight of buffer salts to 110ml 

purified water and stir until dissolved. 5 

7) Add (6) to (5) and mix. 

8) Add 3g sodium benzoate to 40ml purified water an d stir 

until dissolved. 

9) Add (8) to (7) and mix. 

10) Mix using a high shear mixer until homogeneous.  10 

11) Check pH is in the range of from about 3.5 to a bout 

4.5. 

12) Dilute to 2L with purified water and Silverson mix to 

homogenise. 

 15 

Pharmacokinetics 

 

A pharmacokinetic study to determine the levels of meloxicam 

in dogs following the oral administration of the 2 

formulations of Examples 1a, 1b and Metacam TM 1.5 mg/ml Oral 20 

Suspension for Dogs (Boehringer Ingelheim Limited, Marketing 

authorisation number EU/2/97/004/003) was carried o ut in 

order to compare the plasma levels of meloxicam fol lowing 

administration of the 3 articles.  The pharmacokine tic 

parameters AUC (area under the concentration/time c urve), 25 

Cmax (the maximum concentration), T max (time of maximum 

concentration), AUMC (area under the moment curve) and t½ 

(termial  half life) were determined. 

 

Twelve dogs, six male and six female, at least 6 mo nths of 30 

age and weighing between 10 – 15 kg bodyweight at t he time 

of selection were used and were administered meloxi cam at a 

h purified water and SilLuerson mix to 15 homogenize. Pharmacokinetics
A pharmacokinetic study to determine the levels of meloxicam in dogs
following the oral administration of the 2 20 formulations of Examples la, lb
and Metacam114 1.5 mg/ml Oral Suspension for Dogs (Boehringer
Ingelheim Limited, Marketing authorisation number EU/2/97/004/003) was
carried out in order to compare the plasma levels of meloxicam following
administration of the 3 articles. The pharmacokinetic 25 parameters AUC
(area under the concentration/time curve), Cmax (the maximum
concentration), Tim, (time of maximum concentration), AUMC (area under
the moment curve) and t1/2 (termial half life ) were determined. 30 Twelve
dogs, six male and :ix female, at leazt 6 months of age and weHghHnd
between 10 -bodyweight at the time of selection were used and wereHs.
red meia at a  - 13 - nc).rLLrlaJ. dcrate C.L. oP::bodwih(approx. 1.0
articie/7.5 kg bodywelhthe oral route (using 2 rni syrHnges). 5 Blood
samples were taken by venipuncture from the jugular vein. Immediately
after collection samples were placed on ice prior to centrifuging and
removal of the plasma. Samples were assayed singly for meloxicam
concentration by HPLC. 
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nominal dose rate of 0.2 mg/kg bodyweight (approx. 1.0 ml 

article/7.5 kg bodyweight), by the oral route (usin g 2 ml 

syringes).  

 

Blood samples were taken by venipuncture from the j ugular 5 

vein. Immediately after collection samples were pla ced on 

ice prior to centrifuging and removal of the plasma .  

Samples were assayed singly for meloxicam concentra tion by 

HPLC. 

 10 

The results from these trials are displayed in Figu re 1 

(comparing Example 1a and Example 1b with metacam) with the 

actual data present in Table 1. 

10 The results from these trials are displayed in Figure 1 (comparing
Example la and Example lb with metacam) with the actual data present in
Table 1.  - 14 - Table 2: Plasma levels ot meloxicain (i.igaril) in dogs
following ORA administration ot Example la, Example -lb and MetacamTv
1.5mg/m1 oral suspension (EU/2.197/004/003) at a dose rate of 0.2 mg
meloxicamilog bodyweight 5 Plasma Levels Examplela (n=4) Examplelb
(n=4) MetacamTM (n=4) Cmax (ug/ml) 0.61 (+/- 0.04) 0.70 (+/- 0.17) 0.69
(+/- 0.11) Tmax (hours) 5.38 (+/- 4.72) 



 - 14 - 
 
 
 

Table 2: Plasma levels of meloxicam (µg/ml) in dogs following oral administration of Example 1a, 
Example 1b and Metacam TM 1.5mg/ml oral suspension (EU/2/97/004/003) at a dos e rate of 0.2 mg 
meloxicam/kg bodyweight  
 5 

Plasma Levels Example 1a 
(n=4) 

Example 1b 
(n=4) 

Metacam TM 

(n=4) 
Cmax (ug/ml) 0.61 (+/- 0.04) 0.70 (+/- 0.17) 0.69 (+/- 0.11) 
Tmax (hours) 5.38 (+/- 4.72) 6.88 (+/- 4.13) 6.50 (+/- 3.42) 
AUC (ug/ml hrs) 26.82 (+/- 2.24) 28.98 (+/- 6.38) 25.43 (+/- 6.88) 
AUMC  
(ug/ml hr^2) 

912.89 (+/- 
131.15) 

980.60 (+/- 
199.15) 

827.92 (+/- 
199.93) 

MRT (hrs) 33.94 (+/- 2.31) 33.95 (+/- 1.15) 32.78 (+/- 1.43) 
T1/2 (hrs 37.71 (+/- 9.65) 35.93 (+/- 3.75) 32.17 (+/- 4.15) 
 

As is clearly evident from Figures 1 as well as Tab le 2, 

Examples 1a and 1b show bioequivalence to Metacam™.  There 

was also no adverse reaction to the taste or reject ion of 

the suspensions by the dogs.  10 

 

Furthermore it has surprisingly found that the susp ension of 

this invention is substantially foam free during di spension 

from a suspension dispenser. 

 15 

Stability 

 

The suspension properties of the suspensions of the  current 

invention were evaluated against the current commer cially 

available meloxicam oral suspension Metacam™.  20 

 

To mimic the effects of age and transport on the 

suspensions, 32ml samples of both products were cen trifuged 

at 1448g for 5 minutes.  The suspension of the curr ent 

invention maintained uniform suspension with no 25 

sedimentation or visible separation, however Metaca m ™ had 

21 ml of clear supernatant. 

6.88 (+/- 4.13) 6.50 (+/- 3.42) AUC (ug/ml hrs) 26.82 (+/- 2.24) 28.98 (+/-
6.38) 25.43 (+/- 6.88) AUMC (ug/m1 hrA2) 912.89(+/- 131.15) 980.60(+/-
199.15) 827.92(+/- 199.93) MRT (hrs) 33.94 (+/- 2.31) 33.95 (+/- 1.15)
32.78 (+/- 1.43) T1/2 (hrs 
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The physical and chemical stability of the suspensi on of the 

current invention were tested at 25 degrees C and 4 0 degrees 

C.  

 5 

The results are as follows: 

 

Results at time of manufacture: 

 

Appearance: A pale yellow uniform suspension, no se paration 10 

observed. 

pH: 4.08 @ 25  degrees C 

Particle Size:  99% < 10micron 

Meloxicam:  0.153%w/v 

 15 

Results after storage (HDPE container 6 months at 4 0 Degrees 

C and 75%RH: 

 

Appearance: A pale yellow uniform suspension, no se paration 

observed. 20 

pH: 4.06 @ 25 degrees C 

Particle Size:  99% < 10micron 

Meloxicam:  0.152%w/v 

 

Similar stability results were obtained using a 1% meloxicam 25 

suspension as well as with a 1% carprofen suspensio n. 

 

Example 2  

 

A blind human taste test, comparing the composition  of the 30 

suspension of the current invention as provided in Table 1 

as Example 1a with Metacam TM , was carried out. 

37.71 (+/- 9.65) 35.93 (+/- 3.75) 32.17 (+/- 4.15)  As is clearly evident from
Figures 1 as well as Table 2, Examples la and lb show bioeguivalence to
MetacamTM. There was also no adverse reaction to the taste or rejection
of 10 the suspensions by the dogs. Furthermore it ha: surprisingiv found
that the zuspen:Hon of invention is :ubstantiaee during ddbpension
dispenser, 15 Stability    The suspen, ion properties of the suspensions of
the current HnventHon were evaluated aotzinst the current corrErciallv 20
avaiiabie meicricam oral suspension I4etacar7, , effect-age and tra :porton
suspensibnb,a ) E c:ch products were cem.2       at 1448c for S rinutes.
The suspension of the current 25 invention maintained uniform
suspension with no sedimentation or vHsible separatdon, however
Met:acar, '1m had MI of clear supernatant,  - 15 - -al arid obemicaiL tabilof
the suspension of the 



 - 16 - 
 
 
 

The results are as follows: 

 

PRODUCT TASTE COMMENT 

Example 1a  

(n = 10) 

Neutral Agreeable 

MetacamTM Very Sweet  Chalky film on tongue  

 

As illustrated there was no adverse reaction to the  taste of 5 

the product.  

 

current invention were tested atdegrees C and 40 decrees 5 The result-
are as foLJo Results at time 6, manu 10 ALmperance:A paie yellow
uniformsuspension, no separation observed. 4.093degrees C RartHole
Size: 99% < 10micron Meloxicam: 0.1:3%w/ 15 Resudtsrager C and.
75%RH:       ALmperance:A paie yeJJow uniform suspension, no
separation 20observed. pH: 4.06 @ 2: degree: C RartHoie Size: 99% <
lOmioron Meloxicam: 0.1:2%w 25_suits were o ainea usind a 1%
rrte.Loxicazr. laeas well as with a .proten suspeL Example 2 
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Claims 

 

1. An aqueous pharmaceutical suspension comprising:  

(i) at least one non-steroidal anti-inflammatory dr ug; 

 (ii) an aqueous buffer system; 

 (iii) xanthan gum; 

 (iv) polyvinyl pyrrolidone; and  

(v) glycerol 

wherein the suspension is free from pregelatinised starch, 

amino polycarboxylic acid, microcrystalline cellulo se, 

hydroxypropylmethyl cellulose, polyoxyethylene sorb itan 

monooleate, silicon dioxide and taste modifying age nts 

selected from the group consisting of bulk sweetene rs, 

intense sweeteners, flavouring agents and mixtures thereof. 

 

2. A suspension according to claim 1 wherein the no n-

steroidal anti-inflammatory drug is selected from t he group 

consisting of salicylates, acetaminophen, arylalkan oic 

acids, 2-arylpropionic acids (profens), N-Arylanthr anilic 

acids (fenamic acids), oxicams, coxibs, sulphonanil ides, 

non-steroidal anti-inflammatory drugs that have bot h cyclo-

oxygenase (II) and lipooxygenase inhibition propert ies such 

as tepoxalin and mixtures thereof. 

 

3. A suspension according to claim 2 wherein the no n-

steroidal anti-inflammatory drug is piroxicam, melo xicam or 

a propionic acid derivative. 

 

4. A suspension according to claim 3 wherein the no n-

steroidal anti-inflammatory drug is meloxicam and w herein 

99% of the meloxicam particles have an equivalent d iameter 

less than about 10 micron. 

30 A c rid human taste test, comparing the gombsitaron of the uspension
of the current invention as provided in Tab Examp.Le la. with Met:
ac:a:rnwas carried out.  - 16 - The results are as fo o PRODUCT TASTE
COMMENT   Example la (n=10) Neutral Agreeable   Metacam114 Very
Sweet Chalky film 
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5. A suspension according to claim 3 wherein the no n-

steroidal anti-inflammatory drug is a propionic aci d 

derivative and wherein the propionic acid drug is a  

carprofen or ibuprofen. 

 

6. A suspension according to any one of the precedi ng 

claims wherein the non-steroidal anti-inflammatory drug is 

present in an amount of from 0.1 to 5% w/v of the 

suspension. 

 

7. A suspension according to any one of the precedi ng 

claims wherein the xanthan gum is present in an amo unt of 

from 0.25 to 1% w/v of the suspension. 

 

8. A suspension according to any one of the precedi ng 

claims wherein glycerol is present in an amount of from 10 

to 30% w/v of the suspension. 

 

9. A suspension according to any one of the precedi ng 

claims wherein the polyvinyl pyrrolidone is present  in an 

amount of from 0.5 to 3.5% w/v of the suspension. 

 

10. A suspension according to any one of the preced ing 

claims wherein the suspension is substantially foam  free 

during dispensation from a suspension dispenser. 

 

11. A suspension according to any one of the preced ing 

claims wherein the suspension is stable at 40 °C fo r at 

least 6 months. 

 

on tongue  5 As iiiustrated tnerewas no advc-rsc, reaction to the taste of
the product_  - 17 - Claims 1.An aqueous pharmaceutical suspension
comprising: (i) at least one non-steroidal anti-inflammatory drug; (ii) an
aqueous buffer system; (iii) xanthan gum; (iv) polyvinyl pyrrolidone; and
(v) glycerol wherein the suspension is free from pregelatinised starch,
amino polycarboxylic acid, microcrystalline cellulose, hydroxypropylmethyl
cellulose, polyoxyethylene sorbitan monooleate, silicon dioxide and taste
modifying agents selected from the group consisting of bulk sweeteners,
intense sweeteners, flavouring agents and mixtures thereof. 2.A
suspension according to claim 1 wherein the non- steroidal
anti-inflammatory drug is selected from the group consisting of salicylates,
acetaminophen, arylalkanoic acids, 2-arylpropionic acids (profens),
N-Arylanthranilic acids (fenamic acids), oxicams, coxibs, sulphonanilides,
non-steroidal anti-inflammatory drugs that have both cyclooxygenase (II)
and lipooxygenase inhibition properties such as tepoxalin and mixtures
thereof. 3.A suspension according to claim 2 wherein the non- steroidal
anti-inflammatory drug is piroxicam, meloxicam or a propionic acid
derivative. 
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12. A suspension according to any one of the preced ing 

claims further comprising at least one other drug. 

 

13. A suspension according to claim 12 wherein the at least 

one other drug is an antimicrobial, antibiotic, ant iviral, 

anti-ulcer/anti-acid or anti-cancer agent or a comb ination 

thereof. 

 

14. A process for the manufacture of the aqueous su spension 

as defined in any one of the preceding claims, comp rising 

the following steps: 

(i) dissolution of polyvinyl pyrrolidone in water; 

 (ii) dispersal of the non-steroidal anti-inflammat ory 

drug in glycerol and in the polyvinyl pyrrolidone o f step 

(i); 

 (iii) addition of xanthan gum to steps (i) and/or (ii); 

 (iv) making to volume with the addition of water; and 

 (v) mixing to bring the non-steroidal anti-inflamm atory 

drug into a stable suspension. 

 

15. A process according to claim 14 wherein the non -

steroidal anti-inflammatory drug is micronised prio r to 

being introduced to step (i) and/or step (ii). 

 

16. An aqueous suspension as defined in any one of claims 1 

to 13 for use as a medicament. 

 

17. The aqueous suspension according to claim 16 fo r use in 

the treatment of inflammatory or infectious disease s in 

humans and animals. 

 

4.A suspension according to claim 3 wherein the non- steroidal
anti-inflammatory drug is meloxicam and wherein 99% of the meloxicam
particles have an equivalent diameter less than about 10 micron.  - 18 -  5.
A suspension according to claim 3 wherein the non-steroidal
anti-inflammatory drug is a propionic acid derivative and wherein the
propionic acid drug is a carprofen or ibuprofen.  6. A suspension
according to any one of the preceding claims wherein the non-steroidal
anti-inflammatory drug is present in an amount of from 0.1 to 5% w/v of
the suspension.  7. A suspension according to any one of the preceding
claims wherein the xanthan gum is present in an amount of from 0.25 to
1% w/v of the suspension.  8. A suspension according to any one of the
preceding claims wherein glycerol is present in an amount of from 10 to
30% w/v of the suspension.  9. A suspension according to any one of the
preceding claims wherein the polyvinyl pyrrolidone is present in an
amount of from 0.5 to 3.5% w/v of the suspension.  10. A suspension
according to any one of the preceding claims wherein the suspension is
substantially foam free during dispensation from a suspension dispenser.
11. A suspension according to any one of the preceding claims wherein
the suspension is stable at 40 C for at least 6 months.  - 19 - 12. A
suspension according to any one of the preceding claims further
comprising at least one other drug. 13. A suspension according to claim
12 wherein the at least one other drug is an antimicrobial, antibiotic,
antiviral, anti-ulcer/anti-acid or anti-cancer agent or a combination thereof.
14. A process for the manufacture of the aqueous suspension as defined
in any one of the preceding claims, comprising the following steps:        (i)
dissolution of polyvinyl pyrrolidone in water;        (ii) dispersal of the
non-steroidal anti-inflammatory drug in glycerol and in the polyvinyl
pyrrolidone of step (d); 
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18. The aqueous suspension according to claim 17 fo r use 

according to claim 17 wherein the inflammatory dise ase is 

arthritis or the infectious disease is of the respi ratory 

tract. 

 

(iii) addition of xanthan gum to steps (i) and/or (ii);        (iv) making to
volume with the addition of water; and        (v) mixing to bring the
non-steroidal anti-inflammatory drug into a stable suspension. 15. A
process according to claim 14 wherein the non-steroidal anti-inflammatory
drug is micronised prior to being introduced to step (i) and/or step (ii). 16.
An aqueous suspension as defined in any one of claims 1 to 13 for use as
a medicament. 17. The aqueous suspension according to claim 16 for use
in the treatment of inflammatory or infectious diseases in humans and
animals.  - 20 - 18. The aqueous suspension according to claim 17 for use
according to claim 17 wherein the inflammatory disease is arthritis or the
infectious disease is of the respiratory tract. 




